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PEEFACE 

This  volume  has  undergone  very  considerable  rearrangement,  and 
in  the  main,  especially  as  regards  the  more  important  articles,  is  a 
rewritten  rather  than  a  revised  successor  of  Volume  III.  of  the 
original  edition.  Dr.  Garrod's  articles  on  Rheumatoid  Arthritis, 
Osteo- Arthritis,  and  other  forms  of  joint  affections  are  entirely 
new,  not  only  in  arrangement  but  in  substance ;  while  the  clear 
distinction  drawn  between  Rheumatoid  Arthritis  and  Osteo- Arthritis 
breaks  fresh  ground,  at  any  rate  as  regards  systematic  treatises  in 
this  country.  A  new  article  on  Pulmonary  Osteo-Arthropathy  has 
been  pro\'ided  by  Dr.  Batty  Shaw ;  and  Dr.  Poynton,  who  now 
collaborates  with  Dr.  Clieadle  in  the  article  on  Rickets,  has  con- 
tributed a  separate  account  of  Achondroplasia.  Tlie  late  Sir  William 
Eolwrts's  article  on  Gout  and  the  late  Dr.  I{alfe's  account  of 
Dialjetes  Insipidus  have  been  revised  by  Prof  Rose  Bradford. 

Among  the  diseases  of  the  alimentary  canal  the  article  on 
Diseases  of  the  Mouth  has  been  entirely  rewritten  by  Mr.  Walter 
Spencer ;  a  new  article  on  Congenital  Hypertrophy  of  the  Pylorus 
has  been  contributed  by  Prof  Still ;  and  the  three  important  articles 
on  Appendicitis,  Intestinal  Obstruction,  and  Visceroptosis,  formerly 
cf»ntributed  by  Sir  F.  Treves,  have  been  rewritten  by  Mr.  Lockwood, 
Mr.  Barnard,  and  Dr.  A.  Keith  respectively.  A  fresh  section  on 
the  difficult  subject  of  the  Bacteriology  of  Diarrhoea  has  been 
written  by  Dr.  Slater ;  and  the  Differential  Diagnosis  of  Diseases 
of  the  Anus  and  Rectum,  originally  contributed  by  the  late  Mr. 
Herbert  Allingham,  has  been  revised  by  Mr.  Mummery,  who  has 
introduced  a   coloured  plate  shewing  various   morbid   appearances 
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as  displayed  by  the  sigmoidoscope.  Among  the  articles  to  which 
considerable  additions  have  been  made,  that  on  Gastric  Ulcer  may 
be  specially  mentioned  as  one  which  in  any  circumstances  would 
have  commanded  attention,  but  now  may  be  the  last  memorial  of  its 
distinguished  author.  This  is  not  the  place  to  do  full  honour  to  the 
memory  of  Prof.  Dreschfeld ;  here  it  can  only  be  said  that  in  him 
we  lament  the  death  of  a  colleague  whose  scientific  methods,  clinical 
experience,  and  large  and  accurate  learning  placed  him  in  the  first 
rank  of  contemporary  physicians. 

The  section  on  Diseases  of  the  Peritoneum  is  prefaced  by  an 
account  of  Shock  by  Dr.  T.  G.  Brodie.  The  important  subject  of 
Acute  Peritonitis,  to  which  Sir  F.  Treves  made  such  a  valuable 
contribution  in  the  former  edition  of  this  System,  is  now  dealt  with 
by  Dr.  Allchin,  and  by  Dr.  F.  W.  Andrewes,  who  has  given  a  clear 
description  of  the  general  pathology  and  bacteriology  of  the  disease. 
LastJy,  an  entirely  new  and  more  comprehensive  article  on  Subphrenic 
and  other  forms  of  Peritoneal  Abscess  by  Dr.  Acland  takes  the  place 
of  the  original  account  of  Subphrenic  Abscess  by  the  late  Dr.  Lee 
Dickinson. 

T.  C.  A. 

H.  D.  K 
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quoted  front  a  work  published  wider  another  name,  or  where  an  authoritative 
ment  is  rnade  without  mention  of  the  aathor'if  name.  In  ordinary  rasa  an  au 
name  is  tuffident  indication  of  the  correspondimj  item  in  the  list. 
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RHEUMATOID  ARTHRITIS.  OSTEO- ARTHRITIS, 
ARTHRITIS  DEKOUMAN'S 

My  A.  E.  OARBftl..  M.D..  K.RC.P. 

It  is  no  longer  possible  to  look  upon  the  canes  11SUBII3*  inchitled  tinder 
the  munefi  of  rheuiiiatoi(.i  ki  thritis  ostoo-arthntin,  And  arthritis  dofornmns, 
Ui  mention  only  a.  ivw  uf  thu  desigmitione  applied  tu  them,  as  examples 
of  A  single  disease,  which,  although  it  appears  under  somewhat  varied 
clinical  Jiflpects,  is  accompanied  hy  a  group  of  anatomiKtl  changes  in 
joints  which  conforui  tu  the  cia^iciil  deacriptiuu  of  the  ostcu-urihritic 
lesions.  It  la  bccuniing  more  and  min-c  oviik-nt  Lhiil  the  cliniral  ami 
anatomical  groups  do  not  coincide ;  that  among  the  aiaes  included  in  the 
elinicid  group  there  arc  many  in  which  the  osteo-Arthi-itic  changes  are  not 
present,  iuid  lliat  by  no  meAiuj  all  the  cases  in  which  such  thniigOH  occur 
conform  to  a  definitu  clinical  tvi>e. 

The  condition3  under  conaidc ration  are  ao  seldom  fatal  that  the 
raorhid  anittoniist  has  very  few  oppominitieR  of  invwtigiiting  the  con- 
iliiion  of  the  jointa  in  the  more  tu^tivc  stages,  and  as  a  rnle  can  only 
obeerre  the  bavm)  wrought  in  atructureii  which  have,  in  the  past,  lieen 
seata  of  long-«tanding  disease.  It  ift  probable  that  the  lesions  seen  are 
delenniued  as  much  by  the  nature  of  the  structiu'Cd  attucke<l,  iis  by  the 
pfOcOMes  in  which  they  hiul  their  origin.  It  is  pngsihlf,  indeed,  that 
what  are  known  as  the  ost«o-.irthHtic  lesions  are  in  nn  way  Kpe«-itic,  but 
may  ocrur  in  joints  which  have  I>een  the  seats  of  various  foinis  of  disease, 
and  may  even  Ih^  provoked  by  tnutnmtic  iiiHuoncos  acting  during  the 
degenerative  period  of  life.  Hence  the  work  of  clarssificattun  of  the 
several  conilitions  included  under  the  names  i|uoted  must  he  carrie*l  out 
mainly  on  clinical  lines,  but  we  mj»y  hope  and  even  exiwct  tbii  in  the 
future  Uicteriolugy  will  contribute  largely  to  the  attainment  of  an 
accurate  grouping  of  them. 

The  Toalisatioti  that  we  aro  here  dealing  with  a  group  of  maladies 
and  not  with  a  single  disease  is  in  itself  a  great  advance,  hut  the  progress 
muda  in  the  direction  of  reconstruction  is  as  yet  scanty.  This  is  duo  in 
no  small  measure  to  the  great  thilicidty  of  so  describing  the  clinical 
CeaturCft  of  articular  lesions  as  to  convey  to  others  a  clear  meiibU  picture 
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of  tbe  special  clnss  of  cases  which  it  is  intended  to  describe,  although  to 
the  descrilmr  the  distinctive  f(;iitureit  are  sufhcicntly  ubvious.  No  one 
who  has  studied  the  more  recent  literature  of  the  subject  can  fail  to 
rcAliso  that  this  if.  a  very  real  obstacle  to  progress.  Some  of  the  classi- 
Gculions  proposed  are  too  elaborate  to  carry  conviction,  and  some  of  them 
presuppose  a  knowledge  of  the  pathology  of  the  cunditions  classified  to 
which  wo  cannot  as  yet  lay  claim.  The  j^reat  bulk  of  the  cases  spoken 
of  as  examples  of  rhonmatoid  or  ostoo-arthiitis  would  seem  to  be  exuuipica 
of  two  maladies  wliich  present  distinct  clinical  features,  and  in  the 
present  iirticle  these  maladies  will  he  discussed  under  iteivaratc  headings. 
Since  what  is  least  of  all  to  be  desired  is  further  complicition  of  nomen- 
clature where  names  are  already  far  too  many,  it  will  be  convenient  to 
speak  of  the  two  classes  uf  cases  under  the  old  names  of  rbeumaloid 
arthntis  and  osttto-artbriti^  respectively,  but  it  may  be  mentioned  that 
they  conform  clost^ly  to  the  atrophic  and  hypertrophic  arthritides  of 
Goldtbwaite,  whose  classification  is  adopted  by  other  American  anthors. 
Moreover,  the  disejise  hero  spoken  of  aa  osteoarthritis  is  the  arthritis 
deformans  of  ticrmim  writers.  jVmong  English  writers  upon  the  subject 
Dr.  Elaiinatyne,  although  he  does  not  completely  sf-pamie  the  two  groups 
of  cases  here  descrilwd,  suggests  that  they  really  represent  distinct 
disorders. 

It  cannot  be  asserted  that  the  rheumatoid  arthritis  of  this  classifica- 
tion is  altogether  a  pure  category.  In  it  are,  donbtlcsg,  atill  included 
casos  of  infective  nrthrilidcs  of  various  kinds,  and  it  is  an  open  i{ucstion 
to  what  oxtttnt  the  cases  mot  with  in  chililrcti  aix  to  be  re^'Hr(.ied  as 
examples  of  the  same  malady  as  is  seen  in  adults.  That  some  are  of 
this  nature  cannot,  1  think,  be  doubted,  but  thi^  cannot  bo  asserted  of  all 
or  perhups  of  the  majority.  On  the  other  hand,  the  majority  of  the  adult 
caKB  arc  so  uuifomi  in  feature  that  it  ca)i  hardly  Yh:  doubted  tliat  they 
COii8tit4ite  a  definite  morbid  species,  and  it.  h  uidikfly  that  a  description  of 
their  cltnicsl  as[)ccl«  will  be  Rortoiwly  blurred  by  the  intrusion  into  iho 
material  upon  which  it  is  basiMl  uf  iiikus  of  extraneous  kinds.  Among 
such  extraneous  cases  are  almost  certainly  included  some  of  rheunuitic 
origin,  and  more  or  less  chronic  arthritic  lesions  due  to  the  invasion 
nf  the  joints  by  known  specific  liiicteria,  such  as  the  gonococcus,  and 
possibly  the  pneiimoc«.»ccus,  although  the  arthritis  pnxluccd  by  this 
last  organism  is  iLsually  acute  :ind  suppurative.  To  disentangle  such 
cascA  fntnt  the  rest  is  no  ca-^y  task,  and  is  sometimes  wellnigh  imposRible 
when  the  active  disaise  is  over.  In  some  instances  a  clear  history  of  a 
primary  infection,  such  as  a  gonorrhoea,  is  forthcoming,  in  others  the 
clinical  course  of  the  malady  iironses  suspicion  by  unusual  features,  and 
in  others  again  tho  local  txeatmeiit  of  an  infective  focus,  such  as  an  ulcer  of 
the  rectum  or  pyonlMHja  alvcokns,  stitKces  to  arrest  the  malady  and  may 
even  lie  followed  by  rapid  recovery. 

Again,  among  the  cases  of  the  osteo-wtliiitic  gnnip,  sharp  clinical 
divisions  have  to  be  made,  and  such  varieties  as  the  hip-joint  disease  of 
elderly  people  and  Hebenlcn's  nodea  call  for  separata  description.     With 
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ihcse  it  frill  ho  convenient  to  incliidu  the  remarkable  malHdy  kiionn  as 
spondylitis  dufonnans,  altliotigh  the  tni{!  pliue  of  the  disease  or  diseases 
BO  Styled  is  EtiU  very  obecure  ami  is  probably  elsewhere. 

Rhedsutoid  Arthkitis 

Whether  it  he  acute,  subacute,  or  iiiKidiouK  in  it8  onset  the  courfte  of 
rheumatoid  arthritis  is  apt  to  be  lengthy  and  releutlefis.  From  time  to 
time  fresh  joints  are  ftfl'octod,  until  in  the  most  severe  cases  hnrilly  an 
articidation  in  the  body  escapes.  The  jointa  attacked  become  the  seats 
of  a  fusiform  enlargement,  which  is  cliieHy  due  to  thickening  of  their 
cajisules  and  is  not  attendefl,  in  thf  active  KtAgeF  at  leasts  by  any  lipping 
of  the  bones  or  osteophytic  outgiowths.  When  the  active  siAge  is  at  an 
end  the  damage  n-rought  in  the  articular  structures  and,  aliove  nil,  the 
permaiieut  contracture  of  the  wasted  muscles,  tend  to  produce  defomiily 
and  crippling  of  a  most  gravo  kind.  Yet,  since  the  viscera  are  sehhim 
aiTected,  the  disease  h:LS  little  tendency  to  shorten  life,  although  it  is  apt 
to  dejwive  the  patient  of  umch  that  lends  value  to  life. 

Etiology. — The  dieteu^e  may  begin  at  any  age,  for  il  is  haitlly 
possihle  to  doubt  that  some  at  least  of  the  cases  of  pprsistont  arthritis 
met  u-ith  among  children  belong  to  this  gioup,  and  on  the  other  h.ind  it 
may  arise  in  Uie  Inter  decades  of  life,  at  periods  when  the  characteristic 
changes  of  ostco-artbritis  would  naturally  be  expected.  The  period  of 
groutvat  liability  is  between  the  ages  of  twenty  and  forty  years. 

The  far  gi-eater  liability  nf  feinjtles  tu  rheumatoid  arthritis  is  lui- 
(questionable,  and  in  this  respect  statiittica  fully  eonlirm  the  imprcs.'tioii 
deriv'.ti  from  daily  i'X[H'rience.  llie  publishwl  statistics  do  not  dis- 
criminate lietween  cases  of  rheumatoid  and  osteo-aithritis,  and  ar# 
accordingly  not  av.iilahlo  for  our  present  purpose,  but  (he  data  as  to 
the  SOX  and  age  incidence  of  the  malady  under  discussion  art:  ctcjirly 
brought  out  by  the  following  figures  drawn  from  a  series  of  100 
cases.  These  cases  were  taken  without  selection  save  thai  all  were 
excluded  which  did  not  exhibit  the  special  features  of  the  diaoose  hero 
spoken  of  as  rheumatoid  arthritis. 
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As  it  was  necessary  in  most  caees  to  rely  upon  the  patients'  own 


BtateiuoiiU  as  to  the  iige  at  onset  of  the  troulileii,  sonii:  una  voidable  error 
must,  have  crept  in. 

Any  (condition  which  tends  to  lower  the  standard  of  heJilth 
may  aci  as  a.  disposing  cause  of  rheunmtoid  arthntie  —  as  of  other 
disoajBCd  more  certainty  known  to  have  a  bactoritil  origin.  Among  such 
disclosing  utKHcs  niiiy  Ik-  uiuiitiunutl  {lerio^ls  uf  worry  and  anxiety,  ibe 
nursing  of  sick  triendfi,  work  imtler  non  -  hygienic  conditions,  and 
]i)wenng  mahtdies  uf  various  kinds,  amungiit  which  a  prominent  place 
must  l>o  aasignod  to  inHuenza.  From  an  iittack  of  influenza  many 
jjalittnts  date  the  commencement  of  their  artiiritic  irouhles.  As 
lias  long  been  recognised  and  as  was  specially  emphasised  hy  the 
hil*  Dr.  Oi-d,  disordoi-s  uf  the  genital  organs  may  play  an  im- 
poi'tiint  |Kirl  in  determining  the  fur  greater  liability  of  the  female  sox 
to  rhtiuniaioid  arlhrititt.  In  one  woII-<)cfin[:d  clai^it  of  ca^itu  the  onset  of 
the  disease  followw  at  n  short  interval  after  parturition,  or  after  a  mis- 
carnage,  and  it  is  difficult  to  avoid  the  conclusion  that  in  these  cases  the 
utertu  luis  been  the  {joint  of  entry  of  an  infection.  In  utberii  again 
menorrhogia  and  other  uterine  disorders  appear  to  act  as  disposing 
Cftiises,  just  as  they  may  aggnwate  the  gravity  of  the  disease  when  once 
established.  Of  recent  years  stress  has  been  laid  ujion  infective  foci  of 
various  kinds  as  originators  of  rheumatoid  urUiriti»(,  and  in  a  small  pro- 
portion of  cases  such  foci  are  Ui  Im  found,  especially  pyorrhoea  alveolaiis ; 
affections  of  the  naso-pharynx  and  idcerated  piles  may  also  be  mentioned. 
Moreover,  in  some  cases  treatment  dii'ccted  to  such  a  focus  has  brought 
a)i<>ut  i-apiil  amctionition,  or  even  coiapleU;  recovery  of  the  inllamed  joints. 
It  is  doubtful,  however,  whether  these  cases  are  really  examples  of  rhe 
s[hicitic  <liseaso  rheumatoid  arthritis,  iissumin^  that  such  a  speeitic  disease 
exists,  and  not  examples  of  other  forms  of  infective  arthiitis  which  mimic 
it  more  or  less  closely.  In  the  great  majority  of  instances  careful  in«piJry 
and  examination,  which  should  never  be  omittetl,  fail  to  reveal  anj'  local 
fiK'w  of  infection,  and  the  on-iet  uf  the  rheumatoid  arthritis  is  as  little 
e/L{iAl)le  of  exphination  as  that  of  most  attacks  of  rheiunatic  fever.  Kven 
disposing  causes  are  often  not  to  l>e  trace<],  and  the  mahidy  commences 
at  a  time  when  the  [Kitient*  believe  themselves  to  l»e  in  perfe>ct  health. 

Horbid  Anatomy. — ^Whereas  our  knowledge  of  the  morbid  anatomy 
of  osteo- arthritis  is  very  complete,  the  material  u|)on  which  to  liasu  a 
descrintion  of  the  changes  foiuxl  tu  undoubted  cases  of  rheumatoid 
arthcKis  in  the  at-tivo  siagp,  as  diittin,i.'uiKhe4l  frfim  the  s^ige  of  sequels, 
is  very  scanty.  Nor  is  this  to  be  wtmderwl  at  when  the  rarity  of  a  fatal 
ending  in  this  stage  is  considered. 

The  foUotving  description  is  mainly  baso<l  upon  the  observations 
recently  recorded  by  Dr.  Hale  While  on  a  yomig  woman  under  his  eare 
whose  death  was  due  to  an  intercurrent  m^tlady.  There  was  much  fibrous 
thickening  outside  the  joints  with  thicketiing  of  the  ligitmentx.  The 
synovial  membranes  were  swollen  and  of  a  piiiki.«h-re<l  colanr.  The 
articular  cartilages  were,  in  the  main,  unatTectwl,  but  there  was  a  very 
slight  erosion  of  the  canihkge  covering  the  external  condyle  of  the  right 


IniM.  Sjmovial  fluid  vra&  present  in  excoss.  There  wore  no  oui^ovthit 
frotu  iho  hf>iie«  nor  irtnti  the  edges  of  the  cartila^^es.  In  a  wurd  the 
disuaae  was  not  ouc  of  bones  and  cartila^s.  but  of  the  synoviul  mcnibruncs 
hikI  periArticiilnr  tinaiicd.  Microttcupic  HucliuiiH  cut  from  a  proximal  inter- 
phaUn^ca]  joint,  after  decalclHcAtion  of  the  bones,  sliewiHi  some  thinning 
ami  erosion  of  the  edges  of  ih<y  r^rtilago  itpjuircntly  duo  to  prciMtnrc  of 
the  swiilleu  itynutiul  fringes.  The  cancellous  tis^ui!  of  thi*  boiiei*  was  moEL* 
ojwn  iliwi  uwwl,  Jiiid  iVtci  of  inflrtnini.it-ion  were  eeoii,  with  RmaD-celled 
infiltrntion,  and  a  relAtivo  absence  of  fiit-celU.  These  hone  chnnge^, 
botvuvei',  were  of  un  altogethoi'  sh'ghter  kind  tbtiii  those  in  the  syiioviul 
mcmbmnes.  Dr.  Jiannatyne  ilescribea  a  great  development  of  new- 
fortnei)  ti^ue  in  the  soft  \Kurtg  in  »cute  chavis,  and  a  genenil  softening 
of  the  iJirtil-iges.  with  here  and  thoi*e  an  ci*o«ion  ;  the  bones  as  rod, 
rarefiuvl,  vascuUr.  and  soft  ^  the  synovial  nicuibratic  as  bi-i;,;ht  red 
fr«^Tn  injection,  and  in  the  later  stages  hypertrophy  of  the  villi  which 
may  have  undergone  cartilaginous  or  fatty  changes,  with  the  forma- 
tion of  dendritic  fringes.  Max  fichiiller  has  niadc  a  detailed  study 
of  ihe  process  of  formation  of  the  Bynovial  villi,  lipoma  arborescens, 
from  the  nonuul  synovial  fringe:*.  Although  the  fonnation  of  .such 
villous  outgrowths  i*  very  general  in  ihenmaloid  ajihntis,  and,  as 
in  I>r.  Hale  White's  cast^,  choir  presence  may  lend  to  aI>Korpti(fn  of  the 
ctirtilages  in  places  it  is  only  in  exceptional  cases  that  they  attain  to  tho 
extreme  degree  described  I»y  Schiillcr,  and  beeome  responsible  for  a  con- 
spicuous and  irregular  dist^iciaiun  of  the  synovial  capsule,  with  coneaponding 
AWrlling  of  the  joint.  The  villnus  prot^csses  which,  when  .seen  Jufing 
liff,  have  a  deep  I'cd  or  bluish  retl  colour,  asi^unic  various  shapes,  sumc 
Wing  »lender  and  thread-like,  others  tortuous  and  llattened.  Thev  niay 
apring  fn>m  all  {Hirts  of  tlte  synovial  membrane,  or  may  be  contiiietl  to 
certain  deKnite  regions.  Sehuller  descrittes  the  syno\'ia)  Huid  as  scanty 
in  tho  WUoiui  casoe,  and  never  purulout.  The  cartilages  may  bo 
intact. 

In  all  the  descriptions  of  the  condition  of  the  jointa  in  the  tnore 
ncnie  stages  of  rheumatoid  arthritis  there  is  an  nliscnoc  of  the  osteo- 
pLylic  outgrowths  and  of  the  erusiou  of  tho  ccntnd  portions  of  the 
canitagcs  which  uro  pronounced  features  of  oateo^rthritis.  Such  damage 
to  the  cartilages  as  is  seen  apjKiartt  t^)  ha  merel}*  a  secondary  re.sult  of  the 
pressure  ^il  hvperti-ophied  synovial  fringes.  Alax  Schiillor  strongly  em- 
|ihasiso6  these  diircrencos,  and  draws  a  sharp  distinction  between  tho 
coseii  which  he  deSfTiinis  and  examples  of  ai-Uu-ilis  deformans,  which 
term  he  voidd  only  apply  to  cases  in  which  the  characteristic  osteo- 
nrthritic  lesions  are  present. 

la  cases  of  old  stikoding,  which  come  to  examination  when  the  active 
gtnge  is  long  jiast,  there  may  1)0  com]>lete  ilestruction  of  the  articular 
structures  ;  tirm  fihrons  bands  surround  wluit  wt-re  once  the  articular 
cavities,  the  cartilages  may  l>e  entirely  destroyed,  and  when  lixation  has 
Ikwu  complete  bridges  of  caricetlous  bone  may  strctoh  across  from  one 
surface  to  another.     There  may  be  some  {froliferatiou  of  lK>ne,  with  the 


forina-tion  of  sharp  spicules,  which  are  vety  unlike  the  ronnded  ostoo- 
phvtcs  (if  osteo-iirthritis. 

Bacteriological  Investigations.  —  Several  observers  have  found 
bacteriii  in  the  aynoviul  rluiU  and  synovial  nionibranca  of  sufftrcm  from 
rheinimtoiJ  aithritis.  The  carlit'St  oltservniions  were  those  of  Max 
Schiillor  it{>on  cases  of  the  villous  form  of  the  diaeaf^e,  of  whirh  he  has 
made  a  special  etndy.  The  organisms  were  for  tho  lucKti  piirt  met  with 
in  the  tissues,  such  as  the  iiillnmcd  ayiioviul  membrane  unil  the  hy|>cr- 
irophittd  fringes.  Both  Ivicilli  and  cocci  w«re  found,  but  SchiUler 
attaches  speciKc  importance  to  the  bacilli  alone.  These  were  conatantly 
pi-csorit,  whereas  the  cocci  were  only  ocra«ioiuilly  mot  with,  and  t'specially 
in  joints  which  were  the  aeats  of  the  ankylosing,  atrophiL-  foi-m  of  the 
disease.  The  cocci,  which  resembierl  the  onlinary  pyogenctic  micrococci, 
Schidler  regards  as  evidence  of  a  secondary  infection,  such  as  in  not  un- 
common in  Konorrhoeal  rheumatism  and  other  form*  of  infective  arthritis. 
The  bacilli  wore  ^horl  and  thick.  M-ith  polar  staining.  Their  characters 
were  in  the  main  uniform  in  the  dilTerent  cases  examined,  such  differences 
as  were  presented  Iteing  attributable  to  differences  of  media  and  diflerent 
stages  of  fpiDwth.  Injection  of  the  bacilli  into  the  joints  of  rabbits  wa» 
followetl  in  the  course  of  two  or  tliree  nionlhii  by  a  villous  artlirititt  which 
reproduced  in  miniature  the  condition  of  the  human  joints  from  which  the 
k-icilli  had  been  isolated. 

Iq  18dG,  Urs.  Bannatyne,  Woblmann,  and  Biaxall  dciicribed  a  micro- 
organism which  was  almost  always  found  in  the  joints  of  psitients  with 
tnie  rheumatoid  arthritis  as  here  describe<l,  but  whi<"h  thev  failpd  to 
obtain  from  osteo-arthrilic  joints,  or  from  joints  which  were  the  seai-s  of 
other  forms  of  disease.  The  organisms^ which  were  very  minute,  about 
2  /i  in  length, — although  at  firat  sight  rcbcmbling  diplocoeci  proved  to 
be  bacilli  with  bipolar  staining.  Tlie  same  liacilhis  was  found  in  the 
blood  in  some  cases,  and  in*  fragments  of  synovial  membrane.  The 
organism  grew  in  {leptone  broth,  and  also  grew  upon  agar  in  minute 
highly  transparent  colonies  which  formed  a  transparent  film  on  the 
fturfaco  of  the  medium.  Aniline  methylene  blue  proved  the  most  satis- 
factory stain.  With  Oram's  method  it  was  almost  completely  decolorised. 
Inoculation  cxpennicnts  yielded  no  conclusive  result's.  Soon  afterwiuds 
Chautfard  and  Ramond  found  in  n  single  case  a  small  Gram-staining 
diplo-lwicillus,  which  they  8«ccee<led  in  cultivating  in  synovial  fluid  only. 
In  this  medium  it  grew  readily.  Inoculation  experiments  were  not 
attended  by  any  success.  A  case  recorded  by  von  Dungcrn  and 
Schneider,  which  is  sometimes  quoted  in  this  connexion,  was  apparouity 
one  of  multiple  crippling  arthritis  secondary  to  an  infective  pi'ocess  iu  the 
gall-bhichler,  and  can  biirdly  be  r^arded  as  a  true  case  of  rheumatoid 
arthritis. 

In  r>r.  Hale  White's  case  a  coccus  was  found  in  the  synonal 
membmne  of  a  knee-joint,  which  coidd  not  Iw  identified  with  any  of  the 
more  usual  cocci.  It  grew  chiefly  in  pairs,  not  in  chains,  was  staine*]  by 
Oram's  method,  and  was  not  pathogenetic  for  rabbits.     In  a  mesenteric 


^Mod  a  small  nonniolile  bacillus  was  found,  which  could  not  be  identified. 
The  most  recent  investigator  in  this  field  ik  Fuyerwcatlier.  In  throe 
csset  which  he  groups  as  examples  of  "  infectious  polyarthritis  chronica 
riUom"  he  obtained  organisms  from  the  synovial  flnid  and  Mbsups  of  the 
nffwctod  joint*,  which  were  in  all  instances  the  only  orfianisms  so  found. 
Ail  three  microorganisms  were  bacilli,  bul  they  were  all  different.  Two 
of  the  organisms  when  injectcH  into  the  joints  of  rabltjts  produced 
aniirilis  similar  in  character  to  that  present  in  the  joints  from  nhich 
thoy  wore  derived.  Full  description  of  the  organisms,  of  the  cultural 
prupcrties,  and  of  the  animal  e.xperiment)<  carried  out,  ns  well  as  of  the 
clinical  features  of  the  cases,  will  he  found  in  Fayerwtuither's  original 
paper. 

Modes  of  Onset — There  is  no  uniformity  in  the  niodo  of  onset  of 
rheumatoid  arthritis.  It  nmy  commence  as  an  Hcute  mulady.  apt  to 
be  mistaken  for  rheumatic  fever  and  sometimes  not  to  l^e  distinguished 
from  it  at  the  onset,  which  only  reveals  its  true  nature  by  the  intract^ 
nliility  and  pcTfiislenco  of  the  arthritic  lesions.  .Such  cn-ors  in  rlingnosis 
an>  tu:mictinies  i-cndcred  much  easier  by  a  bietury  of  antecedent  nt  tackti,  of 
a  transitorj'  character,  and  sejiarated  fi-om  each  other  by  intervals  of  com- 
plfie  or  nearly  complete  recovery.  Only  after  several  such  premonitor)- 
attacks,  recurring  at  short  internals,  may  the  relentless  character  of  (be 
disGa.se  ultimately  manifest  it>iclf.  The  converse  error  is  also  possible, 
for  pfitients  with  sulNU'tite  rheumatism  nuiy  continue  to  <lrag  themselves 
nbnuL,  and  do  their  daily  work,  so  that  their  swollen  and  painful  joints, 
not  havinj;  a  fair  chance  of  recovery,  become  the  svats  of  such  ijcisiatent, 
inflammatory  cbatii^cs  that  the  presence  of  rheunuitoid  arllinlis  is  natur- 
ally suh}>ecte4l.  In  such  a  case  a  [)eriod  of  rest  in  bed,  with  mleijiiale 
trentracnt  by  salicylate,  will  usually  serve  to  distinguish  the  class  to  which 
the  case  rightly  belongs. 

In  a  larger  class  of  cases  the  onset  of  rheumatoid  arthritis  may  l>e 
described  as  subacute,  a  number  of  joints  are  effected  in  quick  sticccssion, 
but  swt^lJing  may  be  insignificant  at  firsl,  nnr!  febrile  disturliance  minimal 
or  limited  to  a  slight  evening  rise  of  temperature.  In  such  cases  the 
altghtness  or  aliacnce  of  swelling  of  the  joints  may  prove  deceptive,  and 
may  lead  to  a  more  favourable  diagnosis  than  is  bonie  out  b}'  the  aulwe- 
qiient  course  of  events.  Here,  as  in  acute  cases,  the  iraptiuition  of  joints 
which  are  little  liable  to  true  rheumatism  nuiy  prove  a  vahuiblc  aid  in 
distinguiiihiii;^  the  nature  of  the  disease. 

I.astly,  in  cases  of  a  more  chiYtnic  kind,  a  single  joint  may  be  at  first 
attacked,  and  only  gr.-ulually  riocs  the  malady  increase  its  hold  and  fipread 
to  other  |iai-t«,  whilst  symptoms  of  constitutional  disturliance  may  bo 
almost  wholly  absent.  8ucb  attacks,  although  apparently  benign  in  tlieir 
earlier  stag<?8,  are  wont  u.t  provo  the  most  intractable  of  all,  possibly 
because  the  limitation  and  comparative  mildness  of  the  attack  do  not 
itieoeesitate  rest. 

It  cannot  lie  too  strongly  insisted  that  rheumatoid  arthritis,  in  the 
senae  in  which  the  name  is  here  applied,  is  not  a  steadily  progressive 


malacly,  bui  is  one  wbtofa  ultimAtely  ruri$  its  course,  lon^  as  thai  course 
m«y  lie,  A  sharp  (listinelion  must  Iw  dniwn  Ik-'twccii  the  active  stage 
and  the  sequub,  although  it  iv  true  tlmt  tliesu  lAten  ovcrhip,  so  thiit 
whilu  som{*  joints  may  still  be  uiitWrgiMng  the  active  changes,  other 
joints  of  the  same  ]«itit>nt  only  sbi-w  the  hAvoc  wrought  Ity  the  past 
rtrthriiis,  losions  runiponihle  with  those  present  in  the  valves  ot*  a  hourt 
ilainagi'd  by  cxtlncL  uiuiix^anliii)*.  It  h  h:inily  iieo^ss^irv  to  inchuito 
the  hi-Jtring  i>i  thcs<:t  pciints  ujwn  trp-itmont,  for  it  is  clcjir  that,  the  treut- 
Dient  ttppliuutih^  to  art  luiito  or  siilmcutc  inflnuntiHtory  ctjiulltiou  flitTt-ra 
tviijcly  from  thiit  uhich  is  culh'U  fur  when  wc  have  to  dciil  with  joints 
which  arc  suirred  And  distorted  hy  thickening  of  thttir  lapsnltts  And 
fnus<*nlAr  cotitrActure. 

The  '<Iiori4.>r  iho  stage  of  Actit*e  mischief  the  loss  will  l>e  the  per- 
□iiinont  daintigu  pixxlueed,  luid  if  only  it  nore  possible  to  lind  tncHtis  of 
urresling  the  disouse  soon  after  its  onset  we  should  see  little  tlefomiity 
And  crippling  as  sequels  of  rhpumatoid  arthritis. 

Thr  Ihsinlmtion  of  Uifi  .irthrilv'  Le-mnA.  The  small  joints  of  the  hunds 
and  feet  are  the  (irst  to  be  attucked  in  the  mnjority  of  cases  of  rhciuuatoiil 
arthritis  In  the  hands  ihe  proximal  row  of  interphiilangeal  joints  and 
the  niatac.'ir|K>-i>hAliuignil  joint.-^  are  sptKnally  liable  to  cutter,  whtTCJLs  the 
iiiterphalitngeal  jointA  of  the  clitjial  series  enjoy  eoniparaiive  inuntuiity  from 
attack  in  conspicuous  contrast  to  the  distribution  of  the  Icsiun:!  in  osteo- 
arthritis. Tlio  wrists  too  are  usu;dly  affecti^d  early,  and  with  thorn  the 
knees  and  ankles.  Much  stress  hiu  been  laid  upon  the  symmetry  of  the 
distrihution  of  the  lesions,  which  bus  been  advanced  iis  an  nr^unicnt  in 
favour  (if  a  nervous  origin.  Symnictry  nf  tcf^inns,  however,  is  met  with 
in  di8eu;tes  which  are  undoubtedly  infective,  such  as  rheumatic  fever,  and 
in  this  res|>ect  the  distribution  of  the  subcntjineous  rheumatic  iKKhiles  of 
ynun^  subjects  mity  wt-ll  challenge  comparii^on  with  tliat  of  the  articular 
lesions  of  rheumatoid  lu-lhritis. 

In  severe  cases  almost  all  the  joints  mny  become  affected  :w  time 
goes  on.  and  the  legions  shew  eotno  tendeiicv  to  i»dvanci'  from  the 
|H:riphery  t4>wards  the  trunk,  the  hips  being  as  a  rule  among  the  hist 
articulations  to  be  attacked.  The  liabilit}*  of  the  vertebral  and  tempori>- 
marillar^'  joints  is  one  of  the  nioi-e  characteristic  features  of  rheuniuioid 
arthritis.  It  is  quite  unusual  for  stiffness  of  the  nock  and  jaw  to  l>e 
aljsent  tlu-oughout  au  atUick  of  any  sf.-verily,  luid  occasionally  the  jaw- 
stilfness  is  the  c;u-lieat  *ympt<»m  observed.  S'f^vertbeless  it  is  noteworthy 
that  the  symptoms  referre<l  to  the  temporomaxillary  joints  are  usiuilly 
tnmsitor)'  or  inti>rmittent,  and  in  this  respect  present  a  contrast  to 
the  geuorality  of  the  articular  symptoms.  In  distinguishing  l>etweon 
rheumatic  fever  and  rheumatoid  arthritis,  tlie  presence  of  stiffness  of  the 
neck  and  jaw  may  be  of  much  diagnostic  im|inrtance,  but  it  must  not 
bo  forgotten  that  both  the  vertebral  and  temporo-maxillary  joints  are 
not  infre(|Utintly  nffectol  in  gunorrhocal  arthritis,  and  are  among  the  st:at« 
of  election  of  ostcc ^-arthritis. 

It  has  been  thought  that  in  some  cases  the  crico-uytaenoid  joints 
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•Gttta  of  the  diseoM,  huL  Jiltbuugh  in  rare  cases  there  raay  be  pain  in 
[>bon.itiDti  and  lenderness  of  these  articulaiions,  which  nfiay  very  poBsibly 
hi'  due  to  this  cause,  tbo  occurrenoe  of  rheumatoid  artbnti^  in  thirt 
eitiiuhon  ha«  not,  us  far  as  I  am  awai'c,  been  conclusively  demonstrated. 
The  aftnie  mjxy  Ue  said  of  the  joints  uf  the  ossiclw  of  the  omiu 

Ciiniati  FtuUues  of  Ihr  ArtkrUic  LfMimif. — As  in  t>ther  disejiBtfs  whirh 
iinplicato  thtf  joinU,  the  symptomn  eorapliined  of  in  rheumatoid  arthritis 
are  pain,  limiutlion  of  movemeiil,  and  swelling.  The  articular  pain 
varies  greatly  in  intensity  in  ilitlerGnt  catwit.  It  will  1k'  more  con- 
venipntl}-  Kpoken  of  in  a  later  parrigraph  together  with  other  kinds  of 
piiins  whith  are  met  with  in  connexion  with  tide  disease. 

Swelling  of  the  alTected  joinU  is  usually  a  very  early  symptom, 
although,  as  has  Iteen  mentioned  ah'eady,  it  may  he  wanting  in  tha 
iniiial  sugtjs,  even  wh«n  tlu^  pain  is  :ilready  pronounced.  The  character 
of  tha  swelling  is  somewhat  peculiar,  for  it  is  largely  duo  to  thickening 
of  the  capettlcs  of  the  joints.  Uence  the  enlarged  joint  bus  a  fu»iform 
kplicanuicc,  which  is  in  contrast  to  the  more  abrupt  swelling  due  to 
■imple  jivnovial  eH'uHioii,  or  the  lipping  and  oRtf?r>phyi"ic  outgrowths  of 
'■  '    :tift.     The  spindle  shape  is  e*een  in  the  larger  joints,  such  as 

1 1  ^  and  knees,  as  nvW  ha  in  those  uf  thf  fitJgcrH.  and  is  emphasised 

by  the  conspicuous  wasting  of  the  intervening  muscles  which  is  so  con- 
spicunos  A  ftMtture  of  rheumatoid  arthritis.  In  the  wrist  the  swelling 
abolishes  the  iiatiu-ul  eontoiu'  of  tJie  p^irts  and  produces  n  pttcultar  huinpc«] 
■pfiefn-ani^c.  Synovial  efTusiou  usually  contributes  to  the  swelling,  and 
not  only  the  joint  capsule  itself  hut  also  the  neighhuuring  bnrsae  may 
Iw  more  nr  less  distended  with  Huid.  In  the  later  stages  ihe  synovial 
fluid  ill  apt  to  Ito  viscid  and  of  the  consistence  uf  melted  jt^lly,  and  th>'re 
ar«  cases  in  which  tbo  accumulation  of  such  Ruid  is  the  most  conspicuous 
fcatiuv.  On  peU[>;ition  It  is  evident  that  the  swelling  is  of  the  soft  ]Mrts 
in  and  nrtinml  the  joints,  and  in  the  active  stage,  now  under  con- 
siilenitiu[i,  no  lipping  of  the  bones  nor  osteophytic  outgrowths  ci»n  bo 
felL  The  liontgen  rays  contirni  the  evidouce  of  the  fingers,  mid  pictures 
taken  by  their  means  shew  the  articular  surfaces  JipiKirently  nnaltftred 
and  iho  traiisparont  line  of  cartilage  int&ct.  They  fiu-ther  shew  a 
peculiar  mrcfaction  of  the  bouos  in  the  neighbourhucKi  of  the  di8ca8e<l 
articulntions.  Special  attention  has  been  called  to  this  feature  by  Dr. 
H;ile  White  anil  others,  but  as  a  similar  mrefaction  hiis  been  observed  by 
KicnUk-k  in  gonorrhoeal  aiihritis  it  cannot  be  regarded  as  a  diagnostic 
ieature  of  rheunmUMd  m  thriti^. 

In  some  cases  a  very  conspicuous  swelling  of  the  joints  is  due  to  the 
distension  of  the  capsule  with  hypertrophied  and  arlrarcscent  %'illous 
outgrowths  which  till  its  cavity.  Ilypcrtrophy  of  the  synovial  fringes 
of  Ir&sor  decree  is  common  in  rheumaloicl  arthritis,  but  in  the  case* 
referred  Id,  of  which  Mux  Schiiller  luw  made  a  special  study,  the  hy|>er- 
trophy  is  excessive.  This  condition,  which  revtvils  itself  during  life  by 
the  fact  that  the  swollen  joints  are  fell  u>  he  tilled  with  soft  solid 
niat«riul  with   irregular  surface,  may  bo  present  in  some  only  of  the 


affecUMl  jointft,  but  is  apt  Co  he  m<Mt  protiuuiiceU  whcu  tbu  diiwaac 
is  linnU!<l  in  extent  or  even  confine<l  to  the  knees.  Whether  the  villous 
arthritis  of  Max  Schviller  is  a  variety  only  of  rheumatoid  arthritis  or 
a  separate  disease  cannot  as  yet  lie  deKnitely  etAted.  The  (tnefition  Ia 
all  important  one  in  view  of  SchuUers  bacteriological  results  ali-eady 
referred  to. 

The  axillary  and  inguinal  glands  are  sornelimes  swollen,  and  it  i« 
probabli^  that,  if  always  looked  for,  this  glandular  enlargt-nient  would 
prove  not  to  be  uncommuti,  even  in  the  case  of  adult  gufTerers. 

Aftiscular  .-itrophtf. — MuBcuIar  wjwting  is  a  common  accom)>animent 
of  arthritis  of  any  kind,  and  has  heen  produced  in  animals  by  the 
experimental  injection  of  irriiiint  subst^uices  into  joints.  The  degree 
of  atrophy  is  too  considerable  to  In;  ascribed  to  mere  disuse,  and  its 
distribution  in  n>1atioii  to  the  iliiteiue*!  joinLx  indicates  a  local  cause. 
It  is  Hdually  rttgardftd  as  a  roflex  atrophy,  ami  is  atlendt-d  by  a  coii- 
spicuouB  exaggeration  of  the  coiresfKmding  tendon  reflexes.  In  rheuma- 
toid arthritic  the  niitsciitar  atrophy  is  usually  so  conspicuous  that  it  h 
held  by  some  to  Jw  a  primary  feature  of  the  iliseaso  advancing  jwfrt  jms.*H 
with  the  articular  le-Mons,  and  not  a  secondary  change,  hut  the  evidence 
in  favour  of  this  view  is  not  conelusive.  In  a  malady  pjoilucing  such 
severe  articulai-  lesiunx,  whieh  rnaiiilairi  thu-ir  activity  for  sucli  long 
periods,  conspicuous  wasting  of  muscles  is  to  be  ex]HH'te<i,  and,  further, 
ffx>m  the  largo  number  of  joints  so  oft«n  atfcetcd,  the  atrophy  is  likely 
to  be  unnsnally  w-ide.'tprea*!  and  considcuous.  Although  often  so  extreme 
in  degree  the  wasting  has  the  oitlinary  cbanicters  of  arthritic  atrophy. 
The  tendon-jerks  are  found  to  be  incre;ised  when  the  stJite  of  the  joint.-* 
allows  thorn  to  be  elicited,  and  otily  in  extreine  and  longstanding  cju^es 
is  the  i*eaciion  of  degenemtion  to  be  obtaineil  in  any  of  the  muscles. 
On  the  other  hand,  there  are  some  puzzling  features.  The  amount  of 
atrophy  is  singularly  unequal  in  cases  which  appear  to  be  of  equal 
severity  ;  whereas*  in  one  case  the  long  Iwnes  appear  lo  W  almost  ilevoid 
of  muscular  covering,  the  sjiimlle-shapcd  swelling  of  the  joints  t>cing 
thereby  greatly  emphasised,  in  another  the  nutrition  nf  the  muscles  is 
fairly  well  maiiiti*ined  throughout  the  illness.  Tlie  view  which  reganl« 
the  atrophy  a*  primary  gains  most  support  fmm  a  peculiarly  malign 
but  fortunately  mrv  variety  of  the  diseiue,  in  which  the  distortions  and 
deformities  due  to  muscular  contractions  appear  almost  at  the  uuset, 
whore-;is  T.hc  swelling  of  the  joints  is  comparatively  in.signific«nt,  and  the 
articular  lesions  appwir  harrlly  siiflicient  to  account  for  the  muscular 
changes.  In  ihi-se  cjwcs  a  degree  of  crippling  is  n7iehc<i  in  the  course 
of  a  few  months,  which  in  cases  of  the  more  ordinary  kind  would  only 
bo  produced  in  the  course  of  years. 

Thf  Joint  y>,«m«  in  Ihf  Stnt/r  of  Sequrh. — When  the  active  stage  of 
rhetunatoid  arthritis  has  |>a:^od,  either  in  iudividmd  joints  or  in  the 
joints  at  large,  pain  <limini.-4hcs  greatly  and  swelling  sul>sidux,  but  it  in 
oidy  in  exceptional  cases,  in  which  the  active  stage  has  been  uiuisually 
ahort,  that  the  conioor  of  the  affV^^Toil  parts  is  fully  restored.     Some 
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thickening  of  the  CApnile  almost  always  remains.  The  muscles  which 
have  remained  in  a  «tut«  uf  atrophy  over  long  periods  also  fail  to  recover, 
and  undergo  contmclure  and  [Krmatient  shortcnint^.  Tbcsu  cliatiges  leacl 
tn  ninre  or  loss  tucation  and  (liH])laa'inE!nt  of  the  articular  surfaces  upon 
each  olhor.  Complete  eiciensidn  of  the  knees  may  bucome  inipoftsible, 
and  there  may  he  almost  ootnplete  inahilil}-  to  walk.  In  the  hands  the 
dtiforuiities  from  (>otitni('turti  iire  jMirticiilarly  ivell  seen,  and  the  tt^nsion 
of  the  tendons  is  apt  to  produce  permanent  flexion  of  some  of  the  joints 
tiDcl  bypercxtension  in  others.  The  dofomiiiics  which  result  were 
,Blabonilely  claaslBed  by  Charcot  under  two  ntain  varieties  ;uid  a  number 
suit- varieties.  Into  the  dotaiU  of  this  cUissiSuttian  it  is  unuecessiiry 
to  ent*'r  here,  and  it  nuiy  wiflice  u>  state  th«t  in  the  flexed  variety  the 
terminal  phalanges  are  hyivrextended  upon  those  of  the  second  row,  and 
leM  again  are  flexed  uix^ii  the  proximal  phalanges.  The  first  phalanges 
'ibre  also  flexed  ufwn  the  mctacaqjuU  and  the  carpus  upon  the  forcai-m. 
in  the  extension  form,  on  the  ot.h(>r  hand,  the  intorphalaiigcal  joints  of 
tite  proximal  row  ar«  hrporextended,  whereas  those  of  the  distal  row  are 
flexed.  The  above  dcfonnities  ai-e  exactly  similar  to  those  seen  in  the 
Lkands  of  patients  distorted  hy  muscular  contracture  npu-t  from  any 
Flledons  of  joints. 

Ulnar  deHoxion  of  the  fingers,  on  the  other  hand,  which  is  a  common 
ul  of  rheumatoid  arthritis,  appeal's  to  be  intimately  connected  with 
to  the  mt<ti)('arpo- phalangeal  joints,  and  is  not  seen  in  case8  of 
iferaclure  apart  from  artimlar  lesions.  It  is  in  no  way  [HHUiliar  to  the 
tuider  diacassiun,  although  most  frequently  seen  in  its  ut-tims. 
The  exact  mechanism  of  its  production  is  still  doubtful.  A  further 
result  of  the  contracture  is  subluxation  of  joints,  which  is  not  uncommon 
ill  ih«  knees  from  the  tension  of  the  shrunken  hamstring  muscles,  and 
is  al$o  frwpiently  seen  in  the  motacarpo-jdialangeal  joint*.  These 
fleformitie.>i  are  jwnnanent,  :ind,  in  cases  uf  long  -  standing,  complete 
imnioliility  and  tnie  bony  ankylosis  may  result.  When  the  muscular 
atrophy  iw  foniparattvcly  slight  the  prosjiects  as  regards  crippling  ai-o 
luch  more  favourable.  The  jolnts,^  although  left  somt^what  thickened 
and  enhu-ged.  may  recover  their  mobility  to  a  grcuit  extent,  ao  as  to  allow 
of  such  fine  movements  as  are  invoUed  in  iwu'ing  or  writing.  The 
muB<'les  too  may  rogain  their  origimd  contour. 

The  jninta  themselves  may  Iw  loft  so  seriously  damaged  that  the 

incapacity  of  the  piitiunts  is  seriously  increased  thereby.      In  severe  cases 

of    long   stamling    post-mortem   examination    may   shew   the    cartilages 

to  bo  completely  destroyed,  and  during  life  there  may  sometimes  be  felt, 

_^«speciaUy  in  the  knees,  a  pecidiar  scraping  as  of  one  l»irc  bony  siu-fsee 

ipon    another.       Bony  excrescences  may  develop   around   the  articular 

[ffurCices.  but,  uidike  the  ordinary  osteophytes   of   osteo-arthritis,   these 

'arc  rather  bony  spicules  which  are  often  fteeuliarly  sharp-pointefl. 

/'(fin. — The  artindar  |Kiin.  which  is  directly  ultribulable  to  the 
inflammaiory  changes  in  the  joints,  is  of  very  unequal  intensity  in 
difToront  cases,  and  its  severity  affords  no  aid  in  prognosis,  whereas  in 


some  cases  of  a  compfLradvely  mild  Itind,  such  pain  is  one  of  the  most 
conspicnous  features ;  in  others  wliich  are  miioh  more  severe  it  is  almost 
ituiguiticunt  Pain  may  be  spotttaneoua  and  present  when  the  joinU  arc 
at  (Tomplelo  rest,  but  is  naturally  u^rHvat<xl  by  movement  of  chu  iitfecti><l 
parto.  It  IB  often  markedly  increased  by  the  warmth  of  bed.  It  hnj» 
none  of  the  ahifting  character  of  the  pains  of  rheiimaiic  fever,  ami 
extension  of  tbo  disease  in  attended  by  inorea«e  of  iIil*  area  of  (miii.  A 
second  variety  of  pain,  wtiirli  iit  a  consjiicuoutt  and  <li6tn.^>»ing  fcAtiire  in 
not  a  feiv  casen  (hiring  the  more  advanced  stages  of  the  disease,  is  due 
to  spasmodic  contraetion  of  the  atrophied  muscles.  This  mitseular 
cramp  i»  usually  confined  to  a  limb  or  to  puil  uf  a  limb,  but  thu  patient's 
BuflTcriiiga  are  apt  to  bo  a^ravatetl  by  the  tension  and  pressure  exi'rted 
upon  inflamed  and  wnder  articular  rttrneturei*.  Ynt  a  thin!  kind  of 
pain,  which  may  attain  to  great  intensity,  is  associated  with  arthritis 
of  the  vertebral  jotittfl.  It  is  a  true  causalgia  following  tbo  eotU'«:  of  the 
intercostal  nerves  or  biking  the  form  of  brachial  neuralgia,  and  is  to  be 
aacribetl  to  implication  of  the  nerve-roots  as  they  emerge  from  the  Kpinal 
foramina.  Definite  nerve-root  t-endemess  may  usually  He  elicited  in  the 
atrectcd  «rc:u  Ic  is  also  probable  that  pain  following  the  track  of  nervtui 
results  from  a  primary  neuritia. 

SulcuitiTKom  i\Wu^.^Uard  maases  can  sometimes  he  felt  in  the 
oUtcranon  bursao,  and  sometimon  in  the  soft  structures  at  a  distance 
from  any  joint.  In  addition,  small  nodules,  closely  rcsembliiLg  the 
subcutanuouti  nodtUen  of  tnie  rheumatism,  arc  sometimes  &ecn  in  the 
neighbourhood  of  the  iiiHamcd  joints.  Strciis  haa  been  laid  by  some 
upon  the  occurrence  of  such  nodules  ;is  affording  evidence  of  a  common 
origin  of  rheumatoid  arthritis  and  rheumatit>m ;  but  the  nodules  of 
rheiinuiboid  arthritis,  which  are  much  more  jKiriiiaiient  than  the  rheumatic 
ones,  and,  unlike  them,  sometimes  extremely  tender,  are  for  the  most 
part  met  with  in  patieiit«  who  have  reached  ages  at  which  true 
rheumatic  mxlides  are  unknown.  The  latter  are  essentially  mani- 
festjittims  nf  rheumatism  in  childhi>oi!,  and  though  sometimes  seen  in 
oavly  miult  life,  their  age  incidence  is  practically  the  same  jis  that  of 
chureii;  further,  thoy  are  almost  always  u&soci&tcd  with  couspicuous 
cartliiLC  damage. 

t'tiititirvtui  rkiintjfs  are  preaent  in  many  cases  of  rheumatoid  «rUiriti%  in 
the  form  of  trophic  ImIoiis  and  abnormal  pigmentation.  In  oagee  of  a 
niali;jn  chanuter  the  surface  of  the  skin  is  apt  to  appear  greasy,  the 
hamh  and  tither  parts  may  be  cold  and  moist^  and  the  skin  of  the  fingcra 
may  In;  »tro[ihic,  jtink,  and  glossy.  Pigmentation,  which  is  often  seen, 
and  is  sometimes  a  very  conspicuous  feature  of  the  disease,  was  Hret 
describecl  by  Dr.  Kent  SiMmder,  from  whf»»c  graphic  descnpiion  (this 
Sf/At^iii,  1st  ed.  1897,  vol.  iii.  p.  H.*))  the  following  passjige  is  iiuolcd : — 
"Concentrated  in  patches  more  or  less  large,  tbe  pigment  assumes  many 
hues  and  affects  many  parts  of  the  body.  Arrays  the  forehead  it  spreads 
as  a  light  bronze  smear,  or  like  a  dash  of  chloasma  ;  over  the  temporal 
fiMiSji  on  each  side  tho  tint  may  be  deeiier.     Under  the  lower  eyelids  the 
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Mremk  of  colour  may  be  very  dftrk,  and  may  shine  with  a  metallic  polish. 
Tilt.-  tlomjimtiii^  lints  on  the  face  are  Icniun,  on«ij;e,  mid  citron  ;  the 
luHtru  varies  with  the  angle  of  rellected  light.  In  people  of  dark  com- 
plexion the  colour  of  the  face  is  sometimes  bo  swarthy  as  to  make  the 
p.'itient  resemMe  a  mulatto.  The  white  of  the  eye  stunds  out  in  brilliant' 
contrust'.  In  some  ca:deii  the  neck  looks  as  ii  sotLkcd  in  wulnut  dye, 
l>e>finnirij£  fit  the  line  nl  which  ri  Is  onliniirily  cxivereil,  and  the  Hkiii  haH 
the  appfni-uiice  of  being  unwashed."  In  udtlilioit  to  ilio  dilTuHu  and 
smeai  y  pignienUtion  here  descriiHid,  slmrply  circumseribt'd  freckles  iire 
aliui  present,  as  Dr.  Spender  alui  o1>serveil,  and  these  may  vary  in  colour 
from  a  light  brown  to  black.  They  are  often  eeen  uikhi  the  Hncks  of  the 
luuidft,  on  the  foroarins,  forehca^^l,  and  indeed  in  almost  any  situation. 
The  pigmentation  is  a  phenomenuu  of  the  active  stu^e  of  the  diuctise,  and 
as  the  piitient's  general  liudth  improves  and  the  active  trouble  aubsides, 
the  skin  tends  t*)  rcnume  itH  ordinary  :ippe:iratiee. 

Oedenui  of  the  feet  and  logs  is  sometimes  present  in  very  severe  cases, 
and  ecpoeially  in  crippled  {.tatiunts  spending  many  hoitnt  of  the  clay  in  a 
BitLing  |Mjgture,  Such  oeilenui  is  4|uite  inde[>enilent  of  leaiona  of  ihe 
bejirt  or  kirliieys.  It  is  n finally  of  the  brawny  kin^l,  and  tlie  parts  hardly 
pit  at  all  oil  pi\;^ure.  Ulceration  of  a  most  inti-acljible  kind  sometimes 
cKCUra  uiK>n  the  overhanging  brawny  folds. 

VmnftHutiotml  iipHftvma.  —  The  fehiile  disturbance  of  rheumatoid 
arthritis  is  very  variahlc.  In  some  severe  cases  there  is  hanlly  any 
devaiion  of  temperature,  in  most  there  are  evening  rises  and  morning 
remissions.  Tlie  maxima  are  not  infrequently  us  higli  as  102'  or  103" 
F.,  and  I>r.  Bannatvne  has  Heen  as  high  a  residing  »s  lOrt.  As  Kabler 
poinUMl  out,  ]>i!rio<ls  of  high  tempemtni  o  may  recur  at  inten'alu,  separated 
irom  wwh  other  by  comparatively  afebrile  intervids,  'Ilie  patient  is 
usually  but  lilllc  conscious  of  the  febrile  disturbance,  which  plays  a 
coni]iaratively  insignificant  jwit  in  this  disease.  In  febrile  cases  return 
of  iho  tcimporaturc  to  the  normal  throughout  the  twenty-four  lioin*s  ts  a 
valuable  sign  of  the  completion  of  Llic  active  Ktuge  of  the  dl:<ease,  but  the 
abriimce  of  fever  throughout  is  consistent  with  conspicuous  activity  of  the 
niur)>id  proeem. 

Some  de^'e  of  circubtory  disturbitneo  is  another  s^nnptom  of 
rheumatoid  aithritis,  the  recognition  of  the  importance  of  which  wo  owe 
lo  the  clinical  acumeji  of  Dr.  Kent  Spender,  whose  article  may  again  be 
quoted  in  this  connexion -.  "The  change*  in  the  c.ir(Mil«iinn  are  fre^inent 
and  inipnriant.  Many  eases  of  rheumatoid  arthritis,  mpid  and  crijipling 
in  their  march,  are  chiu-acterised  almost  from  ilio  beginning  by  incrcuKcd 
rapidity  of  the  heai-t's  action.  The  pulBc-rate  may  go  up  gradually  to  I'O 
or  100,  and  remain  so  for  yeara.  This  is  tolerably  common.  In  some 
comjanitivfly  nire  but  very  noteworthy  cases  the  pidse  may  run  higher 
ntilL  ^synchronitusly  with  the  earliest  objective  signs  of  ai-thritic  diai««e 
the  rardiiuT  rate  may  rise  to  1 10,  1 1.5,  or  120.  Saircely  any  variation  is 
oWerved,  whether  by  ^\y  or  nighL  I  have  recoi-de<i  om-  cjise  in  which  a 
vory  hard  pulw  reached  the  high  point  of  1 40."     Clinical  experience 


confirins  the  ttociiraoy  of  these  statements.  The  rapidity  of  the  piilse 
has  no  ob\ioii8  relation  to  the  febrile  dialurbaut-o.  It  is  obsened  alike 
in  pyrexia!  and  apyrexial  cases,  and  long  after  the  more  iu.-tive  stage  uf 
the  malady  is  past  the  rapid  action  of  the  heart  may  persist,  the  rate 
returning  only  very  gradnally  to  the  nonnal  limits.  From  tlio  sUind- 
pDitit~s  of  both  diagnoisis  and  prognosis  the  rapid  pulse  of  rheumutoiti 
nrtliritis  is  of  coiiHiderable  value  and  intpuriiLiicH:?. 

i'allor  and  cachexia  are  prominent  in  many  serere  cases,  and  this 
form  of  secutidary  anaemia  may  also  be  classed  as  a  symptom  of  the  active 
stage.  As  this  subsides  the  general  improvement  of  beallb  is  attended 
by  improved  condition  of  the  blood,  h«t  in  crippb'ng  cjises  the  enforce*! 
Bodentary  life  and  confinement  ore  apt  to  be  atiendul  by  somt)  lasting 
anaemia. 

DepiTSsion  uf  spiritd  can  hardly  be  avoided  in  sufTcivrs  from  such  a 
prolongi'd  ami  [Kiinful  diseast;,  which  is  apt  to  be  followed  Viy  |H?rmanent 
disability,  and  to  cut.  the  snfferer  off  from  moAt  of  the  enjo^Tnent*  and 
many  of  ibc  interests  which  make  life  nortli  hanng. 

yisfcnii  Mani/rsialion/. — Although  rlieumjitoid  aithritis  has  all  the 
clianicters  of  a  systemic  iliscase  its  local  manifestations  are  almost  con-^ 
fined  to  the  jointa,  muscles,  and  superficial  sinictiiros.  Visceral  lesions' 
are  rare,  and  when  they  occur  are  usually  to  be  ascribetl  to  some  inter- 
current malady.  In  the  very  gixi\i  majority  of  cases  rheuniutoid 
arthritis  runs  its  course  without  any  signs  indicative  of  inflammatory 
changes  in  the  endocardium  or  pericardium,  and  without  the  acute 
dilatation  of  the  heart  which  is  a  sign  of  myocarditis.  When  an  or^nnic 
valvular  murmur  appeiirs  in  the  course  of  this  disease  it  comes  as  a 
surprise  rather  than  ;is  a  looked-for  event.  In  the  present  statt'  of  our 
knowledge,  however,  it  must  not  be  a^fiiimed  that  the  cases  in  which  such 
lesions  develop  belong  to  the  rheunuttic  mlher  than  to  tlie  rheumatoid 
group ;  the  possibility  thai  rheumatoid  arthritis  does  sometimes  thougli 
rarely  attack  the  heart  cannot  be  denied,  nor,  if  we  are  light  in  regiLrdingit 
AS  an  infective  malady,  is  tfiis  surpHsing,  seeing  that  the  endocarflinm  has 
Iwen  shewn  to  be  liable  to  infection  by  numerous  l>acteri;i,  iticluding  the 
ordinary  pyogenetic  cocci,  the  gtmococcus,  the  pneumococcus,  and  the 
IkaciDi  of  influenza  and  of  tuberculosis.  The  presence  of  a  murmur  is  not 
of  much  importance,  unless  tl  has  been  observed  to  appear  dnring  the 
illness,  for  even  the  absence  of  a  history  of  rheumatic  fever  by  no  means 
excludes  a  remote  rheumatic  origin.  Dr.  Bannatyne's  large  experience 
leads  him  to  hxik  u[M>n  cirdiac  coin  plications  ax  much  more  common  than 
most  writers  allow.  In  a  scries  of  293  Ciwes  cardiac  lesions  ap|>cared  in 
the  course  of  rheunuicoid  arthritis  in  17'*J  per  cent,  and  he  puts  tho 
firoportion  of  cases  with  pericarditis  at  4  or  5  per  cent.  I  have  never 
sefii  active  pericanlilis  in  a  case  of  rheumatoid  aithriris,  but  I  have  found 
p<-ricardial  adhesioiw  afi-er  deiitli  in  a  cjiso  in  which  the  active  stage  of 
the  disease  was  long  |iast,  and  lu  which  no  history  of  acute  pericurdilia 
wjts  forthcoming. 

Nephritis  with  tha  pusnge  of  urine  loaded  with  albiunin  may  be 


mentionBtl  ns  wi  occwioiuil  bai  rare  cveut  in  cases  of  tbo  giaveai 
character. 

•ScleriHs,  iritis,  and  conjunct! vitia  have  been  deacril>ed  an  com- 
pUcatdons  of  rheumntold  arthritis,  but  it  is  doubtful  M-tK-tbor  ihoy  are 
rraUy  numifu^tatiuns  of  this  disease.  Their  occuri'cnco  would  suggest 
tliAl  n  gonocorcjil  infection  is  responsible  for  both  the  urlhntie  ami  tho 
ocuLu-  losion.s. 

Rheumatoid  Arthritis  In  Children,  and  Conditions  which  Simulate 
It — The  question  whether  or  no  rheumatoid  arthritis  occurs  in  children, 
And  if  ROj  what  proportion  of  the  case*  in  whirh  peniiKt«nt  lesionK  of 
joints  are  wen  in  Ciirly  life  are  really  of  tbiu  nature,  is  beset  with 
difficulties,  and  ealU  for  special  consideration. 

The  more  chronic  arthritidcs  of  children  are  of  several  distinct  kinds  ; 
this  was  clearly  pointed  uiit  )iy  Dr.  G.  F.  Still  in  his  articles  on  this 
wibject,  which  have  juxtly  met  with  a  wide  recognition.  Some  rare 
caaca,  which  in  their  clinical  aspects  recall  the  osteo-arthritis  of  advanced 
life,  present  Upping  of  l>onea  and  nodes  like  those  described  by  Ucbordcn. 
Of  the  morbid  anatomy  of  such  cases  wc  are  almost  wholly  ignorant,  and 
ibeir  pathology  in  obiicure,  hut  probably,  as  ]>r.  Still  suggeele,  congenital 
gypbiUs  is  a  factor  in  the  etiology  of  some  of  those  cases.  Nor  must  it 
be  forgotten,  as  Mr.  Bowlby  shewed,  tlial  oslwt-arthritic  changes  arc  met 
with  in  joints  which  have  been  the  seats  of  the  artlirilis  of  haemophilia. 
In  another  class  of  cases,  which  are  also  rare,  chmnic  articular  lesions 
result  frt)m  Httacks  uf  trny  rheumatism.  These  lesions  which  »re 
ebaractcrised  by  fibrou-s  thickening  of  the  periarticular  structures,  may 
result  in  hxation  and  dcfomiilius  recidhng  those  seen  in  the  st:tge  of 
sequels  of  the  rlieumatoiil  arthritis  of  ndnlts.  Yet  in  their  course  and 
clinical  features  these  rare  cases  present  special  features  which  mark 
em  out  as  Wlonging  to  a  distinct  class,  and  may  he  groupe<I  with  the 
ndition  met  with  in  adulu  which  has  \m.-vi\  described  by  Jaccoud  as 
rhntii'Ui-uif  jii'truj.  There  remains  a  larger  gtonp  of  cases  in  children 
with  fusiform  swelling  of  joints  which  present  a  cliniail  picture  resembling 
more  or  less  closely  that  of  rheumatoid  nrthritis  as  seen  in  adults.  It  is 
eJmeet  certain  tliat  this  group  includes  some  cases  of  rheumatoid 
arthritis  occurring  at  an  unusually  early  age,  since  rheumatoid  lu'thritis 
may  ncciu"  at  any  {>eriod  of  mlult  life  :  in  qiute  young  women  it  is  by  no 
meuu  rare,  and  no  period  of  immunity  can  be  tracctl  breaking  the  chain 
*'•  t'  between  childhood  artd  maturity.      Nevertheless  there  are 

ui..  of  some  cogency  which  may  W  adduced  in  support  of  the 

view  that  the  bulk  of  tho  cases  of  artictUar  disease  in  childhood  prestent- 
hig  the  rheumatoid  features  are  in  reality  not  of  this  nature,  but  are 
r%th«7  exnmples  of  a  distinct  malady,  which  at  the  present  Any  is  often 
vpokcQ  of  as  "  Still's  diijease." 

The  features  clinical  and  anatomical  of  such  cases  are  well  given  in 
thti  following  desi'riptiun,  which  \»  (piotcd  at  length  from  the  article 
eontributed  by  Dr.  Still  to  the  first  edition  of  this  work  (IH97,  vol.  iii. 
pi  103):— 
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"The  df«ense  mentioned  firat  may  bo  «Icfitiod  as  a  chronic  progressive 
fulargtiiueiib  of  joinU,  associated  with  enlargement  of  lympliutic  gUntIs 
mill  spleen. 

"  lu  fHHSM  are  unknown.  Heredity  seems  to  piny  no  part  in  its 
catuation.  Tki)  feeding,  prlvatiotm,  and  fuiilto  of  hygiene  ivore  by  no 
mewiis  promiaenl  in  the  cases  observed. 

"The  onwHt  is  nlmoxl  JilwavK  before  the  secnnd  dentition  :  if-n  out  of 
twelve  cases  begnn  before  the  ivy^e  of  six  years,  and  eight  of  these  began 
within  the  fii-st  three  yciini  of  life ;  the  wirliest  was  ut  lifteen  months. 
Girls  &v^  BOtnewhat  more  Itn-ble  to  be  nffected  than  boys ;  seven  of  the 
twelve  cases  were  girls,  five  wore  hoys. 

"  The  }7U}rh>d  anaiomi/  is  revealed  by  three  autopsies  which  were  made  at 
the  Mo^pitat  for  -Sick  Children.  In  two  cases,  which  h:id  lusted  fourtiron 
months,  the  joints,  which  nerc  niarkoilly  enUrged,  shewed  only  increaswl 
vascularity  of  synovial  membnuiu  and  liganienti^,  with  slight  increase 
of  synovial  6nid  and  thickening  of  the  cajtsnle,  whieh,  in  one  case,  was 
very  obvious.  In  a  very  advanced  case  of  three  ycaiV  standing  there 
was,  in  addition  to  thickening  and  increased  vascularity  of  the  synovial 
membmne,  some  pitting  of  the  ciirtihtge  at  it«  margin,  giving  it  in  some 
jwrts  a  worm-eaten  appearance  ;  little  processes  of  the  thickened  synovial 
membnuic-  Httetl  accurately  into  these  pits,  and  thus  the  changes  in  the 
cartihigo  seemed  to  f>u  secondary  to  the  changes  in  the  synovial 
membrane ;  the  rest  of  the  cartilage  was  healthy.  There  were  some 
fibrous  adhesions  in  the  joints  in  this  case.  The  iibrillation  of  the 
cartilage,  which  ii*  so  characteristic  of  rheumatoid  nrihntis,  even  in  its 
early  stages,  wjls  absent  in  the;>c  cases  ;  osleophytic  change,  and  ex[>osure 
and  ebiirnation  of  l>une,  were  also  a1)sent.  The  glamis  and  spleen 
shewLMl  considerable  enlai'gnment,  but  on  section  appuare^l  normal,  save 
for  a  few  small  ecchymoses  which  were  seen  in  the  sulMtance  of  the 
glands.  The  patholog)'  of  this  disease  is  uncertain  ;  but  some  of  the 
•ymptoms  are  at  least  suggestive  of  a  microbio  origin. 

".Sv)«/'/'J'/i.'!.— The  onsot  is  usually  insidious,  with  stiffness  of  one  or 
mure  joints,  which  slowly  Itecunie  vnlargwl ;  but  oct-uBioiially  the  onset 
is  acute  with  pyrexia  and,  it  may  be,  with  rigors.  'Hie  character  of  the 
joint  enlargement  is  almost  consLanL  tt  suggests  rather  thickf  ning  of 
the  tissues  round  the  joint  than  a  bony  enlargement.  There  is  none  of 
the  Ixiny  irregularity  of  rheumatoid  arthritis,  and  the  absence  of  Ixmy 
thickening  and  lipping,  even  after  the  disease  is  considerably  lulvanced, 
is  striking.  Bony  grating  cannot  be  obt<-iineil,  but  creaking  of  t^nilon  or 
cartilage  is  fre(|nently  present,  Etfusion  is  seldom  a  mnrkt-d  feainn*. 
Tcuderacss  if  prettent  is  usually  slight  There  is  generally  some  limita- 
tion of  movement.  The  child  who.se  photograph  is  shctvn  in  Fig.  1  was 
completely  bedridden  at  the  age  of  four  yeura,  owing  to  an  almost  rigid 
flexion  of  alt  the  Urger  jointa.  Tlie  joints  earliest  affected  are  the  knees, 
wrists,  and  cervical  spine.  The  fingers  soon  become  affected,  and  later 
the  toes.  The  aierno-clavieuhir  and  tempora-maxillary  joints  are  bui 
rarely  implicatdd.     The  diseu«  is  probably  never  limited  to  one  joint ; 
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it  is  alm(j6l  alwayit  BymraRtrical.  l*hdru  is  nn  tendency  tu  suppuration  in 
the  joint*,  nor  to  bony  ankylosis. 

**  The  muscles  of  the  limbs  waste  considerably  ns  thu  disease  pro- 
graggBs;  they  may  undergo  con- 
iTOcture ;  thus  the  hamstrini^M 
becAme  shorutnwl  in  a  cise  wlhim 
the  knee  wa^  kept  constantly 
dexcd.  The  eleoiriail  rciictinn^^ 
are  uimltered. 

*'  KtilArgomoul  of  the  lym 
pluitic  glands  ia  a  constiml 
nyraptom.  It  affm^tfl  primarily 
•nd  chiefly  those  relatvii   to  thf 

ted  joints,  but  may  become 
geULTid.  The  glands  iiru 
W[Mnite,  rathor  hard  than  auft, 
not  tender,  and  shew  no  tpudenry 
to  brciik  down.  They  may  be 
come  so  large  as  tu  Iw  visibU-, 
but  mora  often  do  not  beconiti 
iM^jcr  thiui  a  haxel-nnc.  Their 
uw  vaiieK  with  the  progress  of 
the  joini  afTcclion  ;  improvenibiiL 
in  the  joints  ia  follou**Hl  by 
diminution  in  the  size  of  ttu> 
^uids. 

"  Enlargement  of  the  spleen 
is  almost  always  detected.  h. 
wa*  found  in  nine  out  of  twelve 
caaes.  The  nlgo  of  the  ttpleen 
«  felt  I  to  H  inch  below  tti> 
rr«uil  margin.  The  enUrgcniftii 
b  roughly  proimrtiunate  to  that. 
oi  the  gUnd^,  and  varies  ^^ilb 
ibo  joint  condition. 

"  The  heart  shews  no  evidence 
of  riilrul»r  disease,  but  haemic 
hniils  arc  snmctimes  present.  A 
tendency  to  inflammation  of 
{dean  and  jwricardinm  (teems  to 
exist  in   these   teases :    in   throe 

CMMt*  this  was  sheivn  pwit-mortem  by  old  adhesiong,  and  in  two  other 
emes  there  were  physical  signs  suf^ostive  of  adherent  pericardium. 
Motlerate  anaemia  i?  gi-nt-rully  presenr.  Sweating  is  often  profuse.  A 
carious  occasional  symptom  is  sHglii  prominence  of  thu  even  :  it  is  not 
ftssocioted  with  any  enlargement  of  the  thyroid  glaml.  In  cases  beginning 
before  the  aecond  dentition  there  is  often  a  marked  an-est  of  bodily 


Kiii.  1.— Cliiniilc  •rtliriiu  Willi  I'liintttrni'nit  uT  Ijm. 
i>lMtlc  rImuU  and  BiilBiiti  id  %  ; Iri  *^A  four  y««n- 


(iuvdopment ;  a  child  of  twelve  Hnd  a  lialf  years  of  age,  in  whom 
(liBease  began  at  four  years  of  age,  still  had  the  iip[>earunce  of  a  child  of 
siv  or  i^von.  Thi^  temporalure  in  Borao  cascs  iff  almQst  continuoiiFtly 
raiiKstl  to  100'  or  101°  F.  ;  in  others  short  jWiriods  of  pyrexij*  alternate 
with  longer  periods  of  apyrexiu. 

"Thfl  course  of  thusL-  amesi  \s  almost  nlwayii  sloiv.  Temporary 
improvement  is  common ;  but,  so  far  a«  I  am  aware,  no  recover}*  has 
been  recorrled :  the  child  in  tlie  course  of  months  or  years  bccomw  au 
almost  helplesa  cripple.  The  disease  is  not  in  itself  faUil.  Tbi^ec  deaths 
have  occnrrwd  at  the  Hospit^d  for  Sick  Children,  tw(i  at  the  age  of  three 
and  a  half  years,  one  at  four  yejirs,  duo  respectively  to  bronchitis, 
erysipclus,  antl  pneiiinonia.  A  ciU'ioni;  result  of  certain  accidental  coin- 
pHcatiuna  w.ia  observed  ;  in  one  cme  catarrhal  jaiutdice,  in  another  scarlet  ^ 
fever,  in  a  third  meaalcs,  were  followed  by  definite  improvement  in  th^fl 
joint  condition.  " 

*' JJuifftuisis  in  the  early  stage  in  often  a  matter  of  extreme  difficidty. 
Where  the  onset  is  acute  the  disease  is  gonemtly  mistaken  for  acute 
rheuinatiBui,  until  the  persistence  of  the  joint  affection  and  the  enlarge- 
ment of  the  glands  and  spleen  reveal  its  nature.  Where  the  onset  is 
{nsidious  the  early  affection  of  the  spine  may  suggest  spinal  caries  ;  and 
I  have  more  than  once  known  the  dilhculty  in  walking  which  was  tluo  to 
the  early  affection  of  the  knees  to  be  attributed  to  rickets.  The 
symmetry  of  thn  joint  affection,  the  large  numlier  of  joints  involved,  and 
the  absence  of  any  tendency  to  caseation,  will  generally  suffice  to  exclude 
tuberculous  disease.  The  joint  lesion  of  congenital  syphilis  may  closely 
simulate  this  disease ;  but  usually  the  histor)'  and  the  presence  of 
other  sv^nptoms  of  the  inherited  infection  will  distinguish  them.  The 
diagnosis  from  the  disease  known  as  rheumatoid  arthritis  in  adults,  and 
from  chronic  fibrous  rheumatism,  is  often  very  difficult  in  the  early 
stage." 

The  ucciu-acy  of  the  above  description  will  not  be  questioned  by  any 
one  who  lias  experience  of  such  conditions.  It  will  be  noticed  that  the 
morbid  appearances  found  in  the  joinU  after  death  resemble  in  almost  all 
respects  those  met  with  in  cases  of  acute  and  subacute  rheumatoid 
arthritis  in  adult  subjects,  and  if  the  distinction  drawn  in  the  present 
article  between  rheumatoid  arthritis  and  osteo-arthritis  be  a  tnio  one,  all 
arguments  (p.  1 8)  liased  ii[Min  the  absence  of  the  osteo-arthritic  changes 
from  the  joints  of  such  ehildren  lose  their  force.  It  is  on  the  clinical  side 
that  the  distinguishing  features  are  seen,  and  the  wide  differences  in  the 
clinical  features  of  true  rheunuUism  as  seen  in  adults  and  in  children 
respectively  bill  us  jiause  in  accepting  too  reaiiily  distinctions  based  ou 
clinical  grounds  alone.  Undoubtedly,  enlargement  of  lymphatic  glands 
is  a  far  more  constant  and  conspicuous  event  in  the  children's  disease 
than  in  the  rheumatoid  arthritis  of  adults,  and  the  same  may  be  said  of 
splenic  enlargement,  although  in  nty  experience  this  cannot  l>c  matle 
out  quite  80  frequently  as  Dr.  Still's  original  esses  indicated.  It  must 
be  remembered,  however,  that  the  splenic  enlargement  may  only  be 
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tfSlB0gn1f&lilo  during  the  more  active  stages,  and  may  bo  tmssed  duriug 
tho  <]iiicsceiit  pcriuds. 

Ill  nut  u  tew  coi&i  the  aitbritiii  is  limited  to  the  larger  joiiiUs  eiicb  iia 
the  wriBtti,  elbows,  kneea,  ami  aiiklee,  luul  the  digiul  and  other  Binaller 
joinU  psiape,  and  again  iho  teroporo-maxillary  joints  are  far  less  jiroiie  to 
K'  attacked  than  in  the  adult  cases. 

t>f  rwent  yearn  the  suggestion  liaH  come  fntm  8e.vpnd  quartera  ihsit 
Bonie  ni  least  of  the  ca^^ji  in  question  are  tiiherciilous  in  their  nature  ; 
not  that  the  af!'cct«d  joints  are  the  scats  of  giosR  tithercnloiis  Icsioue,  bul 
that  the  dis4UUiO  is  a  form  of  tbu  rltainutimii  tuliereulcujr  of  Poncct 
(sse  p.  57).  MouHquand  ha^  described  a  caae,  ivith  enlargeneiit  of 
lymphatic  gl/inda,  to  which  he  ascribes  a  tiibercuhms  origin,  although  the 
evidence  ad"hK*ed  is  not  very  convincing.  Kdsall  records  iho  case  of  a 
l*Dy,  agtxl  tliirtuou,  who  prc!jOut«d  »1I  tht;  L-huractcristic  fciLlurcs  of  Still's 
disease,  who  repeate<)ly  rejictcd  to  inJcction»i  of  tulicixuHn,  with  intense.' 
{lain  ami  tenderness  in  the  alfected  joints  dnring  the  reaction.  In  some 
lymphatic  glands  removed  from  the  axilla  no  bacilli  were  seen  in 
•ections,  but  in  an  emulsion  prepared  from  these  gland^i  many  acid-fast 
hndlli  were  found,  indiatinguish.dile  from  tuWrcle  bacilli.  But  as  the 
injection  of  the  emulsion  into  guinea-pigs  prf>ducftd  no  tubereulouR  lesions, 
Iul*dl  concludes  that  they  were  probably  dejul,  or  of  very  low  virulence. 
Dr.  Parkos  Weber  inclines  to  the  view  that  some  caaes  at  least  arc  prob- 
ably tuberculous,  and  describes  a  case  in  which  a  positive  reaction  to 
tabercniin  was  obtained,  but  no  local  reaction  was  noticed  in  the  joints. 

In  conclusion,  it  is  evident  that  our  present  knowledge  does  not 
suffice  for  the  deci:^ioii  of  the  'picstJon  of  the  relatiuii  of  the  dtd<-)u«e  met 
with  in  chihlren  to  rheumatoid  arthritis,  and  it  is  pix>}}able  that  the  tinal 
button  of  the  problem  will  come  from  the  Iwietcriologicjd  side. 

Diagnosis. — It  is  a  (piestion  whether  rheumatoid  arthritis,  as  here 
described,  \&  a  distinct  disease,  and  not  rather  a  medley  of  infective 
arthriiide^  of  varioiis  kinds.  As  far  as  uniformity  of  clinical  features  can 
bo  rolivil  upon  n^  a  guide,  there  would  seem  to  )>e  little  room  for  douht  that 
such  B  specific  (Uaease  does  exist,  and  that  the  majority  of  casea  of  rheuma- 
toid arthritis  are  of  one  definite  kind.  On  the  other  hand,  it  cannot  be 
deniefl  that  a  namber  of  infections  may  bring  about  a  condition  of  the 
joints  which  may  simulate  very  closely  the  rheumatoid  lesions,  and  it  is 
a  matter  of  gi-eut  difhculty  to  decide  what  proportion  of  such  extraneous 
GSMS  are  inchKlcd  even  by  such  nlisei'Vflrs  us  ure  not  content  to  classify 
ander  thi«  he-id  any  forms  of  .irtliriti-s  which  run  a  prolonged  course,  are 
little  amemible  to  treatment,  and  do  not  fall  into  any  other  recognised 
group.  For  example,  it  is  doubtful  how  far  the  existence  of  a  definite 
infective  focus,  such  a  pyorrhoea  alveolans,  is  to  be  token  as  affording 
ridence  that  a  cose  is  not  one  of  true  rheimiatoid  Jirthritis,  and  we  are 
lily  jtiBtified  in  assigning  to  the  disease  under  consideration  so  nialig- 
nam  a  character  that  an  early  recover}',  without  permanent  inipuinucnl 
of  fuiicliidi,  excludes  the  diagnosis.  It  may  be  that,  ere  long,  a  more 
extensive  study  of  the  Imcteri ©logical  aspects  of  the  problem  will  supply 


iw  with  H  (loiinilu  ciiterion,  by  m-IucIi  tlie  dta^iosis  of  rhL-iimatoid 
nrtlirilis  m»y  be  established  or  negatived  in  any  purticular  caae,  or  may 
even  shew  thflt.  there  is  no  such  8|X!«itic  maladj'.  Tliore  is  little  chiince 
that  sui;h  a  dsgree  of  precision  «ui  be  raiched  on  cliniciil  lines  alone. 
Our  knowludgo  of  the  joint  Itnions  due  to  some  of  tlie  well- recognised 
liHcturiii,  pyogfineiic  iind  other,  is  Ktill  very  fnr  from  cumpluU:,  and  oidy 
in  recmit  years  has  an  arthritis,  sometimes  met  with  in  association  with 
piumtnuniii  and  sometimes  apart  fi-om  any  auch  lesiun,  ht'eu  sht-wn.  to 
be  due  to  thu  prusenco  of  thif  pnfunioeoiTua  in  the  artirnlar  stnictures. 

The  di;ignosi8  of  rheumatoid  arthritis  from  true  rheiimatieni  is  by  no 
meuHA  always  easy.  At  the  onset  of  an  acute  attack  of  the  fomier  dis- 
vtuiQ  it  may  bo  wellnigh  impossible,  especially  when  it  has  been  preceded 
by  truiisitory  atLacks  of  [nun  and  stifTn^iss  in  joints.  The  i-hief  aids  to 
diagnosis  arc  the  iwrsiatenc*  of  the  artitidar  swellings,  the  scanty  ofTects 
of  anli-rheumatic  dnigs,  and  the  impHcation  of  such  joints  as  the  temporo- 
niiixillary,  which  arc  little  or  not  at  all  liable  to  be  attacked  in  rlicuniatic 
fuvcr.  The  difliculty  is  further  incrcjised  beciusc  rheumatic  fever 
Dccc'iiiionally,  though  rarely,  leaves  in  its  wako  persistent  swelling  of 
joints,  giving  them  a  fusiform  appearance,  which  cloi^ely  reAen)bk'i>  the 
offbets  of  rheumatoid  aithtiils.  More  ituely  still  tibKtus  thickening  and 
muiicutar  wasting  serve  to  bring  about  a  cundition  of  crippling  and 
deformity  in  truly  rheumatic  cues.  Whilst  it  can  hanlly  Iw  doubted 
that  some  rheumatic  cases  of  these  lutter  kinds  are  diagnosed  as  ex- 
amples uf  rheumatoid  arthritis,  there  do  not  Ap})car  to  be  any  sufScient 
grounds  for  the  Iwlief,  held  by  some,  thiit  there  is  an  intimate  ransid 
relationship  between  the  two  maladies,  in  other  words,  that  rheumatoid 
arthritijt  is  a  foi-m  of  rhetmiatism.  In  the  great  miijority  of  instances 
rheumatoid  lU'thritis  shews  its  distinctive  characters  from  the  fii'st,  no 
rheumatic  antecedents  are  to  be  traced,  and  none  uf  the  visceral  mani- 
festations of  true  rheumatism  apjicar.  The  liability  of  the  heart  to 
bo  afTecleil  h  little  if  at  all  greater  tl»an  in  gonorrhoea!  rheumatism. 
The  fusiform  swiflling  nf  joints  sometimes  persisting  after  rheumatic  fever, 
more  esjicciidly  in  c-ises  of  a  very  subacute  kind,  in  which  the  [>ain  and 
fttilTncss  are  not  suffiL-ient  to  impose  rest,  may  I>ft  indistinguishable  from 
t}iat  produced  by  rheumutoiil  arthritis ;  but  after  persisting  for  n  time, 
luid  exciting  grave  apprehensions  as  to  the  future  coui-sc  of  the  case,  the 
swelling  tends  to  subside  and  complete  rocoverj'  usually  i*esult». 

fionorrhooitl  rhoumatisni,  also,  is  somelimos  followed  by  a  condition 
indistinguishable  from  rheumatoid  arthritis,  in  which  joint  after  joint 
becomes  altacke<l,  the  active  stage  continuing  over  a  long  perioil.  Such 
cases  must  he  distinguished  from  those  in  which  fi)>rons  adhesions  and 
muscidar  wasting  bring  ahont  complete  fixation  of  joints  and  crippling 
such  &$  results  from  fibrous  rheumatism.  If  in  the  cases  of  the  rheuma- 
toid class  the  progressive  diaejLse  is  really  due  U*  the  gonococcus  and  not 
to  a  secondary  infection,  we  are  bound  to  supfioso  that  there  is  a  lingering 
gonorrhi^al  info^^iion  of  the  di^o|>er  urinary  piissages,  for  crippling 
disease  may  be  separated  by  a  long  interval  ivom  the  primary  gonon'hoeal 
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rbeumatum.  lu  two  very  remarkalile  examples  irhich  caiuu  under  mr 
noiict'.  attacks  of  jjonorrhocrtl  rlionrtiai  inni  in  ihft  knees  wore  in  each  insmnco 
IoIIowcmJ  by  inteniiiUeiil.  bydmrihi-osis  of  those  joints  [tiiU  [).  GO).  The 
hf  (Invrthru-sia  t'ucurro«l  ut  [Kntxlic  intervfilei,  ho  rcj^tiliirly  tbat  the  [»uticnt» 
cuiUd  prwlict  the  condition  of  their  knees  ai  any  particnlar  date  ;  and 
afler  thitt  periodic  aifectioii  had  pcrsistud  for  years,  without  any  benefit 
frum  treatment,  there  coniniena'd  u  general  nrthiitis  with  fusiform 
euUrgement  of  Uie  juincti,  the  ititenniuent  hydrarthi-osis  censed,  and  the 
]isttonts,  harflly  any  of  whofto  joints  ultimalely  escaped,  both  becume 
Cfjmplet^dy  crippli;d. 

Tlie  diiijimisis  «(  rlieiiniatoid  urthrilis  from  jioul  seldom  uflers  nny 
iiftecial  ditficidty,  but  thorc  are  nutes  in  whit^h  gout  attiicks  lurgt^  numbers 
of  joints  and  rtinf  an  unusually  long  and  a^th^nic  lOurBe,  in  \vhioh 
«ich  ronfusion  is  |iossible.  In  «iuh  cases  the  dia*;no*is  is  uRually  cleared 
up  by  the  previous  history  of  the  putient.  the  course  of  the  difieiise,  and 
tbo  ctTect^  of  appropriato  treatment. 

As  regiinU  the  di>4tinction  of  rheumatoid  iirthntis  from  the  Icss-ktiown 
fotiits  of  infecti\'e  lesions  of  joints  no  <lctinite  indieationA  can  be  given. 
lu  some  cuACs  the  tinntjilkm  of  the  disejise  to  very  few  joints,  and  those 
of  the  larger  kind,  will  excite  suspicion,  for  the  tendency  to  wide  e.Yten- 
is  one  of  the  characteristic  ft-atures  of  the  maliuly.      In  otbers  treat- 

t  of  ft  locjd  infective  ft>cus  is  promptly  followed  by  an  amelioration, 
mid  in  a  short  lime  by  complete  rccoveiy  of  the  aBV-ctcd  joints.  Yet  it  i» 
necessary  to  be  cutiiful  lest  in  directing  our  attenlion  too  closely  to  the 
purticular  fentures  of  imliridual  cases  we  lo^  sight  of  those  features 
whii'li  ilii-y  iihare  in  common. 

Prognosis.  Of  diseases  which  do  not  directly  threaten  life  there  are 
few  if  any  in  M'hii-h  the  outlook  is  so  forbidding  a&  with  rhenmatiMil 
arthritis.  We  are  painfully  conscious  of  the  little  power  whirh  we 
(viRSRMt  to  control  it  by  tretLttnent,  and  the  relentless  character  of  the 
mahuly  is  constantly  Itcing  brought  home  to  us.  Ncverthulcsa  in  their 
coarae,  and  in  the  amount  of  crippling  which  they  leave  behind  them, 
individual  case«  differ  widely. 

In  any  given  instance  two  distinct  elements  in  prognosis  must  1>c 

sirlered,  namely,  the  prospects  of  arrest  of  the  active  diseavse  and  the 
groe  of  defomnt3'  which  is  likely  to  follow  in  its  train.  An  adc<|uatc 
opinion  on  the  first  point  can  only  be  an-ived  at  by  watchiitg  the  course 
of  the  case,  and  especially  \\w  constitutional  symptoms.  In  acute  caac* 
a  gradual  return  of  temperature  to  the  normal  liniild,  and  a  ffradual 
diminution  of  the  pulse-rate,  together  witli  dimiiiisliing  pain  am)  swelling, 
arc.  naturally,  m(«st  encouraging  signs  ;  whereas  in  cises  running  a  mort! 
chronic  course,  Uie  conditions  of  the  joints  Is  chiefly  to  be  relied  upon. 
U  ia  by  no  means  the  most  acute  attacks  which  tend  to  nm  the  longest 
cmirsc  Of  nn  less  importance  i^  the  cessation  of  that  tendency  to  attack 
frish  joints  which  is  so  eonsijicuons  a  feature  in  the  more  active  stages 
of  rheumaitJiil  arthritis,  butli  as  indicating  arrest  and  iis  limiting  the 
nuige  of  the  datmige  done. 


Ab  rc}4tiriU  tlm  uitimat«  prognosis  the  degree  of  the  muscular  atrophy 
is,  perhaps,  the  chiaf  factor  to  be  considered.  When  atntphy  is  extreme 
the  re^ffliitins  contrnctnre-iieformitioa  are  likely  to  l>e  most  pronounced, 
and  in  thoRO  rare  pxAuipleij  in  which  the  con l.racMin'-defoi'mi lies  h<>gin  to 
develop  iu  the  earliest  eteges,  when  the  swelling  of  joints  is  coniptiralivelj 
slight,  the  outlook,  as  regnrdii  crippling,  ia  especially  gloomy.  The 
oL-iniage  done  to  the  joints,  anil  esj>ecia]|y  h3*jjertrophy  of  synovial  fringes, 
may  in  iuolf  lead  to  serious  inea{>acity  apHi  t  fruoi  muscular  contnu^ture. 

Speaking  generally,  the  ahoricr  the  active  stage,  the  Wtter  is  the 
nUimatu  pmgtioKis,  ami  in  uutes  in  which  the  inflaroniatoiy  lesions  (|uiekly 
subside,  the  joint-i.  Although  they  usually  sben*  some  [wrmanent  eiilarge- 
mont^  due  to  thickening  of  their  capsules,  may  retain  their  mobility,  and 
there  may  be  little  ur  no  crippling.  It  must  not  bo  forgotten  that  tho 
disejuo  is  liable  to  relapsi!,  and  even  in  the  most  favourable  cases  the 
course  of  recovery  is  sehlom  unbroken.  Patients  whc*e  original  .ittAck 
has  subsided  rjuickly  :ind  has  left  them  compamtively  unscathed  may 
become  completely  crippled  us  the  residt  of  a  I'olapsv. 

Death  is  usually  due  in  the  end  to  some  intercurrent  disorder,  lo 
which  the  patient  more  easily  falls  a  victim  in  consequence  of  the 
enfoi'cod  inactivity,  and  the  depression  of  spirits  Mhich  the  maift«ly  can 
hardly  fail  to  bring  about^  Occasionally  the  pati«nt  appears  to  succumb 
to  the  disease  itself  during  the  active  stage,  becoming  mort>  and  more 
anaemic  and  failing  in  all  respects,  but  this  is  certainly  a  very  rare  event, 
and  is  seen  in  the  most  malignant  cases  oidy. 

Treatment  of  Rheumatoid  Ai^hritls. — The  distinction,  so  repeatedly 
emphasised  already,  between  the  active  stige  of  rheumatoid  arthritis  and 
the  stage  of  sequels,  has  nowhere  so  much  importance  as  in  connexion 
with  treatment.  In  order  thiU  any  real  progress  may  l>e  made  in  this 
direction  it  is  essential  that  it  should  be  recognised  that  in  the  early 
st^es  we  are  dealing  with  inflamed  joints,  and  not  with  jointB  which  are 
the  seotB  of  a  mere  (legeneralivc  process. 

i2c.</.— As  in  other  diseases  in  which  arthritis  occurs,  the  inflamed 
Articulations  should  be  subjected  to  no  violence,  but  should  be  guarded 
and  kept  at  rest.  Yet  it  is  difficult  to  attain  this  end,  seeing  that 
patienta  are  iiBUally  imbued  with  the  notion  that  the  joints  should 
be  kept  in  movement  witli  a  view  to  the  avoidance  of  subsequent 
BtifTening.  It  is  probable  that  during  the  acute  stage  rest  is  the  most 
important  of  all  therapeutic  meiisures  in  rhenm-itoid  arthritis.  This 
view  is  supported  by  the  fact  that  the  active  stage  is  often  comparatively 
short  in  acute  caaea,  in  which  the  stato  of  the  joints  im|>oses  rest  almost 
from  the  first,  and  is  wont  to  be  mo»t  prolonged  in  those  in  which  the 
sufferers  are  at  no  time  so  incapacitated  that  they  are  unable  to  drag 
thumaclveti  about.  In  such  circumstances  the  disease  is  apt  to  smoulder 
on  for  many  years,  never  very  active  in  many  juintK  at  the  siime  time, 
but  gradually  attacking  fresh  articnhitions,  whilst  those  first  affected  are 
[lassing  into  the  stage  nf  crippling.  Could  complete  rest  be  imposed  in 
every  case  at  the  outlet  we  may  well  believe  that  there  would  be  far 
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fewer  victims  of  those  extreme  fornix  of  crippling  which  rhenmntoid 
Jinhriti*!  w>  often  produces. 

jV'fx<rt(ff. — \\'i;h  »  view  to  eoiuitoracting  muscular  atrophy,  Bystcmntic 
inu&^-i^c  of  muscles,  cikrricd  out  onco  or  tnice  a.  week,  for  months 
tuguiber,  is  probiibly  of  real  value  in  averting  the  more  gnivc  forms  of 
coutnu:ture  deformity.  The  masKngo  mu^t  tie  fulApted  ro  the  condition 
of  the  jjatiem,  and  wheo  gently  and  skilfully  done  can  usually  lie 
pnwtwed  throughout  the  acute  stage,  i>rovidt-(l,  )i8  should  always  Iw 
timily  enjoined,  the  joints  themftclves  are  lefi  severely  alone.  If  the 
{MTicitt  cannot  tolerate  the  nuwsago  it  should  l«o  iwslponcd  to  a  later 
l»eriod-  II  is  hardly  necussnry  to  point  out  how  great  is  the  ditliculty  of 
gutting  such  ti*eatmeut  carried  out.  Patiiinta  are  iiatunUly  disinclined 
to  pentevere  ivith  thtinii>eutic  measures  which  are  attendi'd  by  no 
immediate  and  obvious  betiofit,  and  which  are  merely  moasuivs  of 
insurance  against  contingencies,  the  risk  and  importance  of  which  they 
oumot  be  exiiectcd  to  realiso.  M'hen  it  is  carrievi  out*  the  results 
Dbbune<l  ami  the  reduction  to  a  comimnitively  limited  extent  of  the 
eon tracture-deformi ties  may  he  verj*  striking, 

J>vt — It  is  generally  agreed,  at  least  among  those  who  have  taken 
any  «)iocial  interest  in  this  disease,  that  nothing  is  gained,  wliereas  much 
may  bt*  lost,  by  restrictions  in  the  dietary  of  the  patienU  otlior  than 
those  which  may  be  require*!  by  the  constitutional  condition.  There  is 
no  evidence  that  any  8i)ecial  articles  of  diet  huvc  a  deleterious  iiiHuenco 
in  tliese  casus,  although  it  is  often  by  no  means  easy  Lo  combat  the 
viilespread  notion  that  a  diet  such  as  is  believed  to  be  beneficial  to 
gouty  subjects  is  necessary  for  all  whose  joints  are  the  seats  of  disease, 
whatever  the  nature  of  the  disease  may  be.  Our  aim  should  bo  to 
bring  our  [latients  into  the  most  favourable  state  of  nutrition  that 
i»  jMjasihIe,  and  so  to  ensure  to  them  every  advantage  in  combating  the 
disnua ;  since,  tis  a  rwnlt  of  continement,  depressing  conditions,  and 
continuous  pain,  the  appetite  often  tends  to  fail,  and  we  are  more  often 
called  upon  to  pre«i  a  more  generous  diet  than  to  impose  restrictions. 
Proteins  may  be  freely  ••ivon,  in  forms  suited  to  the  febrile  or  afebrile 
condition  of  the  iMitients.  Fats,  such  as  cream  aiicj  cod- liver  oil,  are 
often  of  much  service,  and  carbohydrates  may  be  given  as  digestion 
allows.  Only  when  the  patients  t4m<I  to  lay  on  fat  to  an  undue  extent, 
which  is  seldom  or  never  the  case  before  the  active  stage  of  the  disease 
fat  over,  is  it  ncce&sar}'  to  limit  materially  the  intake  of  the  more 
fMtcning  foods,  since  increasing  corpulence  brings  in  its  train  increasing 
incapacity.  Fjctrt^me  plans  of  dieting,  such  as  placing  the  [latirnta  upon 
an  almost  wholly  protein  diet  for  a  time,  are  credit-ed  with  conspicuous 
success  in  a  few  cases,  but  in  the  majority  of  atses  of  rheumatoid 
artlu-itis  they  apftuar  to  do  mure  Imru  than  good.  There  is  no  evidence 
that  alcohol  has  any  share  in  the  causation  of  the  disease,  nor  that 
alroholic  beverages  are  specially  harmful  to  those  who  suffer  from  it 
Nor  are  any  special  indications  present  for  the  taking  of  spirits  rather 
than  wine«  or  mall  liquor.     It  would  seem,  however,  that  in  some  cues 


u'hing  joints  vo  rcndertxl  niorQ  painful  \>y  the  taking  of  alcohol, 
irn;8[H}ctivu  of  the  nature  of  their  disease.  Whether  we  recommend  the 
use  of  ulcoho)  in  this  mAlatly  will  depend  ntther  upon  the  views  which  we 
hold  on  ihe  widor  <|uestion  of  its  therapeutic  uses  in  general. 

Clinuiff. — A  warm  dry  climate  and  a  drj'  soil  ai-e  tho  most  suitahle  to 
patients  with  rheumatoid  arthritis,  Hud  the  climate  selected  should  1>e  »8 
equable  iia  possible.  If  the  patient  reside  in  a  damp  and  lowdyiug 
neighbourhood,  removal  In  a  drier  locality  should  be  ur^ed.  In  chooaing 
a  iTBidenco,  however,  it  i»  advi^lilo  that  a  trial  be  mndn  of  thn  locutity 
pntjKised  before  a  j>ermancnt  home  is  set  np,  Well-to-do  MirtVi-ers  oflpu 
ohtinu  benefit  fr-oni  wintering  in  a  warmer  cliniiito  than  our  inlands 
afford,  and  in  selecting  a  winter  resort  the  desirability  of  an  eipmble 
warmth,  such  as  can  hardly  be  obtaim-d  on  lhi>*  aide  of  the  Meiliter- 
raneAn,  nbould  be  considereil.  The  climate  of  Kgypt  Kiiits  many  Hurh 
)»atieiits  well,  and  the  same  may  be  said  of  that  of  the  Canary  Inlands, 
althonj:h  those  who  remain  at  hume  usually  find  that  proximity  to  the 
Bca  britij^B  n-ith  it  iiu:re;uic  of  pain.  In  adviaing  for  or  against  wintering 
at  a  diatance  the  condition  of  the  jKitient  hjw  to  b<^  taken  into  Bi'rioiis 
consideration.  AVhon  there  is  much  crippling  the  exhaustion  and  dis- 
comfort which  »  long  jouEiiey  ent^iU  may  moru  than  counlerlialiiiicc  the 
advantage  gaine*l,  and  there  itre  not  .1  few  sutrerei-s  whom  one  is 
reluetjmtly  driven  to  wlviiic  to  stay  nt  home  on  such  grounds. 

Sptt  TiV'itmfnt. — The  victims  of  rheumatoiil  arthritis  form  a  large 
proi>ortion  of  the  patioulH  iiL  many  opas,  and  the  treatment  there 
carried  out  is  oft«n  of  great  IteneHt.  Patients  are,  however,  sometimes 
sent  for  treatment  at  stages  in  which  such  courses  are  apt  to  he  injurious 
rather  than  Iwneticial.  It  is  a  good  rule  to  avoid  sending  those  t^j  whom 
one  wouM  certainly  not  recommend  such  trcntiuent  if  they  were  sulFering 
frtmi  any  other  form  of  infective  arthritia,  ami  in  whom  the  joints  are 
the  sRats  of  acuto  or  siilmcute  inflammation  in  an  aggressive  aiul 
spreading  stage.  I^ter  on,  when  tho  active  stage  hiis  &ul>sided  and  when 
tho  damaged  struoturt's  threaten  to  become  jwrmancntly  deformed, 
balnoo-therapy  may  prove  of  gi'CAt  service.  In  the  more  acute  stages 
simple  immci-siou  baths  are  of  course  not  o|x;n  t^  the  same  objeetion»  as 
snch  active  mejisures  as  douches  and  massage,  but  it  is  probable  that 
complete  rext  is  preferable  to  any  l)athing.  The  apaa  whi^^h  enjoy 
a  reputation  for  the  successful  treatment  of  the  resultft  of  t\m  disease  do 
not  belong  to  any  one  chilis,  but  ilifier  widely  in  tho  composition  of  their 
WHt>ers.  The  mode  of  application  of  the  waters  is  of  more  importance 
than  their  chtrmical  pi-ojx-rties,  and  the  acceas<irv  factor  of  climate 
appdiirs  to  have  no  slight  influence  in  determining  the  amount  of  benefit 
received.  The  coiubination  of  douche  with  massage,  which  hiid  its  origin. 
at  Aix-les-Roins,  appears  to  be  decidedly  useful  In  many  cases  tti  which 
the  acute  stage  is  jiiist.  The  Aix  treatment  is  now  carried  out  at  several 
British  spas,  and  notably  at  Itath,  where  alone  in  our  island^i  a  supply  of 
water  raised  by  nature  to  a  high  temperature  is  available.  Ilurrogiite, 
Buxton,  and  Wuodhall  Spa  may  also  be  mentioned  among  tUo«c  British 
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watering-pliices  at  which  sufTerers  from  rhoumAtnid  arthritis  often  obtain 
relief.  Krine  liaths,  such  as  thosfi  nf  Droitwich  and  Nantvich,  prove 
useful  in  eome  ciifws  in  relioviii};  8tifriit<ss  and  deformities. 

Heat  baths,  such  as  those  ut  StrathpcBor  mid  many  other  spns,  are 
»oniutimes  of  service  in  relieving  jmin,  and  if  a  t-oniipicuuua  dcgroc  of 
antwmia  is  a  feature  of  the  case,  resort  to  iron  springs,  such  as  those 
of  Schwalbiwh,  Spa,  or  St.  Moritz,  may  be  desirable. 

Vapour  -  luiths  ulmftet  always  give  mn^^h  relief  for  the  moment, 
ami  by  reducing  pain  and  stiflntwi*  {nxjufently  improve  the  patient's 
powers  of  locomotion,  but  frequent  baths  of  this  kind  are  not  to  be 
recommended.  This  docs  not  npply  to  the  local  vai^urbnths  of  the 
Bcrtbollet  type,  in  which  steam  is  applied  to  the  neighbourhood  of  the 
jointK  only. 

F.U'ctric  baths  should  also  be  mentioned  among  forms  of  treJitment 
wbith  have  prnvcii  Ui«eful  in  many  cases,  and  ]>aiii  and  stilfness  of  joints 
arv  also  relieved  by  the  application  of  hot  air.  nhetbcr  the  heat  be 
derived  from  electric  lami>s,  or  whether  the  air  I»e  heated  in  other  wajs. 
Such  trotttment  also  hjis  most  cliance  of  success  in  the  earlier  days  of  tho 
»tAge  of  sequels. 

Trrutnuut  by  dmga  IS  not  so  efficadous  as  might  bo  wistied,  and  no 
drug  has  as  yet  ostabliahed  a  claim  to  any  such  eftidency  as  the  salicy- 
lates possess  in  relation  to  rheumatic  fever.  Of  the  many  rcnie<Iies 
which  have  been  recomoicnded  gnaincol  carbonate,  fii'st  advocated 
by  Dr.  Bamiatyoe,  given  in  gi'adunlly  increased  doses  and  for  long 
periods,  for  months  or  for  a  year,  has  the  strongest  claims,  and  no  case 
in  which  this  drng  can  be  t-oleraled,  as  it  almost  always  ran,  should  lie 
left  without  a  trial  of  this  plan  of  treatment.  In  not  a  few  cases  such 
treatiueiit  gives  very  cncuuraging  resuiti*,  and  the  active  stage  of  tho 
disease  appears  to  be  materially  shortened.  This  is  more  especially  the 
ei»e  when  an  iodide  is  given  at  the  same  time,  as  Dr.  Lulf  recommends, 
tinil  iodide  of  iron  is  often  advantageously  employed  It  is,  however,  in 
early  and  mild  cases  of  osteo-.'irthrius  r.ither  than  in  those  nf  rheumatoid 
arthritis  that  irxlide  of  ir<^n  appears  to  be  e[>eci.illy  usefid.  Only  by  the 
pnilongc-"!  luhnitilBlnition  of  Lht,'se  drugs  are  fjivunrablu  result*  obtained. 

Salicylates  often  relieve  the  articular  pains,  although  they  do  not 
aj^wor  to  exert  any  specific  action  in  rheumatoid  arthritis.  Aspirin  is 
the  moet  efficient  for  this  purpose,  and  gives  immense  reb'ef  in  some 
caA«a,  but  in  rheumatoid  arthritis,  as  in  other  painfid  conditions,  it  may 
hal  entirely,  nor  om  it  yet  be  cortfidently  asserted  that  when  given 
eonrinuniifily  uwr  long  peric^Mls  it  is  innornous. 

As  liK-al  applications  guai.-icol,  methyl  salicylate,  or  linimentum 
potABsii  iodidi  mm  »i[Mnie  sometimes  prove  useful,  or  a  liniment  of 
belladonna  and  iodine. 

Rheumatoid  .arthritis  is  among  the  morbid  conditions  in  which 
benefit  may  be  obt;iiiie<l  by  the  induction  of  hvpeniemia,  a  plan  of 
ireatDient  very  extcnaively  employed,  especially  upon  ibo  Continent, 
atid    do«elv    assodatod    with     the    name    of     Au^ist     iSier.        The 


hypomomiA  induced  for  therapeutic  ptirpoaes  may  be  oither  active  or 
passive,  and  in  this  country  iho  active  form  is  mainly  employed,  the 
liyjieraeniia  bein^  itiducml  hy  hot-air  biitha  of  the  Tallcrmaii  kind,  or  hy 
nMlijint-heal  iKitha,  in  which  electric  lamps  .ire  the  Bources  of  heat.  Bier 
also  recommends  the  induction  of  pasfijvo  hypoxemia  by  means  of 
clastic  bandies.  Thi«  plan  is  of  most  service  for  the  treatment  of  the 
more  i>criphcntl  joints,  wherni8  for  Huoh  joints  an  the  Hhniildci'a  or  knet^it 
hot-air  baths  are  to  bo  preferi"od.  A  thin  Martin's  liandage  is  apj>Iied  to 
the  limb  above  the  joint  to  be  treitlod,  the  succeiwive  turns  over- 
lapping, so  that  a  considerable  area  is  bandaged.  The  tightness  of  the 
bandage  should  be  no  adjusted  that  the  artaml  circulation  is  not 
arr*»sted,  whereas  the  venous  circulation  in  the  limb  is  to  a  great  extent 
aiTested.  A  bandage  »o  adjusted  may  bo  borne  for  hours  without  any 
serious  inconvenience,  althuu^h  the  skin  assumes  a  Muish  red  tiut,  and 
oedema  results  if  the  prcsiture  is  kept  up  for  a  sutliclent  time.  Bier 
reeommenda  l\w  applitaitinn  of  the  Iwindage  in  lhe.se  cA-fca  for  as  lonj; 
as  1 0  to  22  hours  per  diom,  the  oedema  which  results  being  re- 
moved by  one  or  two  uppllcaMons  of  massage  daily,  the  masaagc 
consisting  in  a  stroking  of  the  Hnib  from  the  periphery  upward? 
Unless  the  Imndago  Ite  njiplicd  sutfioiently  tightly  to  produce  an  obvioua 
oedema  of  the  limb  it  will  have  little  effect.  The  lieatnu-nt  must  be 
persisted  vfith  for  a  consiilcmblc  time,  but  after  it  has  l>ccn  continued 
for  a  few  weeks  or  months,  an  interval  of  one  to  four  weeks  should  l>e 
allowed.  Bier  considers  that  the  results  of  such  tix»atmont  comp:ire  well 
with  those  obtaine<l  by  any  other  mejins,  but  warns  against  the  enter- 
taining of  too  high  expcctiitions. 

Another  method  of  treatment  by  influencing  tho  circulation  of  the 
parts  and  causing  a  redux  hj-peraemia  is  that  by  *'  intflrrnpted  circula- 
tion," which  has  been  recently  advocated  by  Dr.  \V.  Ewart.  The 
patient  being  rectuubcnt,  the  limb  to  be  treated,  arm  or  leg,  is  raised  and 
emptied  of  blood  by  pressure  along  the  course  of  the  veins.  A  pn>tecting 
pad  is  placed  ai-onnd  tho  thigh  or  upper  arm,  and  the  circulation  is 
arrested  by  moans  of  a  piece  of  india-rubber  tubing  applied  tightly  in  a 
single  or  double  loop.  The  constriction  is  kept  up  for  from  thirty 
seconds  to  two  minutes  and  is  then  suddenly  relaxe^l,  so  thjit  tha  limb 
becomes  Hushe<l  with  blood  The  alternate  constriction  and  relaxation 
are  repeated  three  or  four  times  at  a  sitting,  at  intervals  of  a  few 
minutes,  and  the  sittings  may  bo  nipeated  twice  in  the  day.  It  is  said 
that  under  tho  influence  of  this  treatment  the  piin  and  sAvelling  of  the 
joints  is  usiwlly  greatly  diminished,  and  that  the  rehof  obtained  may  be 
lasting.  Moreover,  in  cases  in  which  the  joints  are  stitfened,  {»ssivc 
moveraonls  can  be  carried  ont  during  the  periods  of  arrested  circtUation, 
and  an,  even  in  crippling  cases,  improved  mobility  may  be  obtained. 

Thi<  acute  {Ntins  which  sometimes  result  from  the  implication  of 
nor>'o-roots  when  the  vortubnJ  joints  arc  involved  may  be  treated  by 
blisters,  and  are  sometimes  conspicuously  rclieveil  by  the  application  of 
the  actual  cautery  near  tho  spine. 
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In  the  earlj  BtAge  of  «quel&,  when  the  trotihle  in  the  joinU  is  no 
luiiger  HOlive,  atirl  when  tho  coiistit\iitonal  symptouis  buve  ttulMidofl,  hut 
before  thu  doforiuilies  aiid  coiilmcturos  have  become  cuufirmwl,  maHsage, 
geiitlo  pufiive  movement^  and  exercises  may  prove  of  much  senrioe. 
^Carc  must  he  taken  to  suspend  such  treatment  for  a  time,  when,  as 
>metimeB  hitpp^ns,  there  Are  signs  of  renewed  nc^tivity  in  the  dumnged 
lints.  At  thin  stage,  too,  tbermul  treatment  hy  IiaI.hK  and  douches, 
iUeri  hy  miuisa|;e,  in  of  «pecial  vnliie,  Ho^.'tir  and  m4lian^ht?at  baths  are 
useful  at  this  period.  I^t^r  on,  when  the  contmeture-doformitica 
fully  tievelo]jed,  they  arc  irremediable.  In  tho  case  of  the  knees, 
extension  by  weights,  if  well  bonic,  will  sometimes  bring  aliout 
straightening,  hnt  my  experience  of  this  treatment  has  not  been 
encouraging,  as  the  good  effects  are  apt  to  be  t^emporary,  and  usually  do 
not  compen-^te  for  the  irkaomencss  of  the  treatment  and  the  dtinrumfort 
which  it  entails. 

In  exceptional  cases  surgical  measures,  such  as  excision  of  a  knee- 
-joint, may  appear  ailvisablo,  as  in  cases  in  which  one  knee  is  flexed  as  the 
result  of  a  contracture,  whereas  the  other  knee  has  escaped  without  auy 
serious  damage. 

Max  Srhiiller  strongly  advocates  incision  of  joints  and  removal  of  the 
hypenrophiod  synovial  fnnges  in  cases  in  which  the  joints  are  swollen 
and  reudenMl  more  or  less  useless  by  their  presence. 

Two  of  the  most  important  point<J  in  the  treatment  of  rheumatoid 
arthritis  have  heen  left  to  the  last.  The  Hrst  uf  these  is  the  necessity  of 
attention  to  any  local  trouble  which  may  possibly  have  served  as  an 
finfc-ctiug  f(K;ns.  The  comlition  of  the  gums  shnuld  lie  carefully  iuvesti- 
iteil,  pyorrhoea  alvooUris,  if  present,  should  be  suitalily  ii-eated,  and 
lacayed  stumps  shmdd  be  removed.  Any  local  ulceration,  such  as 
'ulcerated  piles,  should  of  course  be  treated,  and  in  some  few  cases  such 
local  measures  are  followed  by  remarkable  amelioration  of  the  jtatient's 
sneral  condition  and  by  conspiruous  impi-f>v(>nit!nt  in  tht;  comlition  of 
10  joint*.  Of  no  less  importance  is  the  ethcient  treatment  of  nienor- 
rhngia  or  other  menstrual  disorders.  There  can  Iw  no  doubt  that  the 
'presence  of  such  disorders,  by  impairing  the  general  health  of  the  mifferers, 
t«n(U  m;iterinlly  to  aggravate  the  articular  disease,  ami  that  whilst  they 
cuntioue  treatment  more  iiarticularly  directed  to  the  latter  has  little  chance 
of  fiucoosa. 

To  sum  up,  it  camiot  be  too  strongly  insisted  that  rheumatoid 
arthritis  is  not  n  disease  in  which  treatment  is  useless,  but  that  by 
judicious  treatment  much  may  ha  accomplished  ;  that  the  treatment 
followed  should  be  adapted  to  the  stage  which  the  disease  has  reached  in 
each  indiWdual  case  ;  that  in  the  early  stages  the  object  aimed  at  should 
he  the  arrest  of  the  disease,  and  in  the  later  stages  the  minimising  of  its 
alter-«fit*cls ;  that  any  phiii  of  treatment  embarked  upon  must,  it  it  is  to 
prove  effectual,  be  pci-severed  with  irrespective  of  the  absence  of  imme- 
diate good  resulta.  PationtH  who  quickly  tire  of  various  pUns  of  treat- 
tbsni  in  turn,  are  always  trying  new  remedies  and  never  persevere  with 
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any,  so  that  little  hope  can  be  entertained  of  a  favourable  result.  The 
worst  eiicinius  of  m;iny  siicb  |jaLiuut*i  arc  wcU-m&ining  Uy  friends,  who 
freely  supplement  and  often  counteract  professional  advice. 

A.  E.  OAKROh. 
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Osteoarthritis 

By  A.  E.  GaicboI',  K.D.,  F.R.CP. 

Tbo  ciwet)  in  which  the  joints  ore  the  scats  of  08l«a-arthriL)C  lesions, 
such  lis  fibrillation  and  erosion  of  cai-tilages,  lipping  and  eburnaticu  of  thu 
arlicnlar  niids  of  tho  bonett,  and  oflteopbytic  formation,  although  they 
resemble  each  other  closely  in  their  morbid  anatomy,  cannot  he  cnnsidorer! 
under  a  single  clinical  heading.  Just  as  lumbago  is  a  variety  of  niuscubir 
rheumatism,  the  characters  of  which  aru  i-upnaiucvd  so  faithfully  in  case 
afti-r  case  that  it  calls  for  siMcial  desmption  apart  from  other  forms  of 
myalgia,  so  also  suine  of  the  local  foniis  of  osteo-arthritio,  and  t.>speoially 
the  hijHJoint  aflection  of  elderly  people,  may  chum  to  rank  as  distinct 
varieties.  It  is  liKlecd  open  to  doubt  whether  the  leiiiuns  of  osteo- 
arthritis arc  due  to  any  one  specific  morbid  process,  and  are  not  rather  a 


«erie«  of  change*  which  mfty  occiir  in  joints  as  resuir«  of  various  causes. 
Ill   mjiiiy  instaticcB  they  uppcur  to  ori<^iimte  i^poiitaucously,  or  havu  the 
aspcc-t  of  degC'iicrHtivfi  [usiun^  as^ociitUKl  with  mlvuiiuing  agu,  or  ruiultiiig 
from  mere  wear  and  Lear.     In  other  cases  they  date  from,  and  seem  to  bti 
attrihiiLahle  to,  injnrj-  to  the  part.      Lesions  of  this  nature  may  oociir  in 
h.-ii'ninphiliji  after  repeated  attacks  of  intntartjcidar  haemorrhage,  and  in 
Ube^  dipi-saliK  and  syringomyelia  similar  changtis,  bm  more  extreme  in 
'degree,  are  attiibnted   to  tmiJairment  of   the   trophic    functions    of    the 
nervous   system.      But   between    the    several   local  varieties  of  osteo- 
arthritis, in  which  it  is  limited  U)  a  single  joint  or  to  a  |Htir  of  correspond- 
ing joints,  and  the  more  generalised  form  of  the  disease,  all  intcrnK^cliate 
iitsirws  present  themselves.     Thus,  patients  with  vutlum  wwiir  iinnU  often 
thnve  lipl)erden's   nodes  npon  their  fingers,  or  affection  of    tlie   cai-po- 
mctAcorpal  jfiiuts  of  ihu  thutnlrs. 

Morbid  Anatomy  of  Osteo-Arthiitts.^Tfac  changes  in  the  joints  in 
osteoarthritis  are  not  confined  to  any  tme  slrucLure,  but  ini]>)icjite  alike  the 
cariilafjos,  bones,  and  synovial  membranes. 

At  A  very  ojirly  period  of  the  diiK-aso  the  articular  cartilages  assomo 
n  velvtfty  appearance,  due  to  the   breaking-up  of  their  gronnd  guhstnnce 
into   hhrillae,  whilst  the  calls   are    lost.     There   is  at  the  same  time  a 
ibeaping-np  at  the  e<Jge6  of  the  cartila>;es  which  is  the  initial  sluge  of 
osteophytic  formation.      These  changes  were  attributed  by  Coniil  and 
Kanvicr  to  a  muhiplication  of  the  colls  through  the  entire  depth  of  the 
oirtilftf^es,  and  to  the  formarion  of  rapsnles  around  them.    Thoy  described 
hnn-  these  capsides  become  distended  and  burst,  discharging  tlioir  con- 
tents into  the  articular  cavity,  and   thus  the  ground  substance  becomes 
w-'paratod    into  filaments.      At   the   e^lges,   where  the  cartilage  is   over- 
lapped by  synovial    mentbrane,   the  celts  (uinnot   escajte  into   the  joint 
cavity,  and,  acrnmidating  there,  give  rise  to  chondrophytie  and  ultimately 
to  osteophytic  formation.     The  fibrlllaU^I  cartilages  liecoine  worn  away, 
their  central  portions  being  the  first  ro  disappear,  and  the  underlying  bono 
is  exposcil.     The  bony  surfaces  thus  exf>o5C<l  acquire  a  thin  surface  layer 
of  (ETcat  density,  like  ivory,  and  are  dcscrilKxl  as  elmrnated,  and  later  the 
pohsfaed  surfaces  liecome  grooved  by  the  movements  of  the  boneJt  upon 
each  other.     In  the  ivory-like  suriaces  there  are  minute  perforations — 
expowd  Haversian  canals.     The  abrasion  of  the  Iwnes  may  reach  an 
extreme  degree  in  advanced  cases,  and  by  the   wearing-down  uf  the 
central   portion   of   their  articular  faces  on   the  one  hand,  and  by  the 
grcivth  of  fwripheral  osteophytes  on  the  other,   the   mechanism  of  the 
I  affected  joints  may  become  profoundly  altered,  so  that  what  wa»  once  a 
convex  surface  may  become  converted  into  a  cavity,  whereas  the  corre- 
fpumling  concavity  may  have  become  a  convexity.     The  heads  of  the 
battel,  OS  for  example  of  the  femora,  may  assume  a  flattened,  mushroom 
form  which  can  Ik;  clearly  detected  in  skingrama.     Although  the  mobility 
of  tlis  aH'ecled  joints  may  Iw  almost  aboliHhcd  by  the   interlocking  of 
oMeophytea,  Iwny  ankyloaiB  does  not  occur.     There  may  be  an  extensive 
^JWeoftclenjmB  of  the  deeper  portions  of  the  bones,  which  also  may  he  made 


munifeet  by  the  UAntgeii  raya,  but  m  seiiilo  cuor  the  canceUotis  lissue 
may  be  lureHocI  mtlier  than  i:<>niit'i(sed.  The  synovial  membrane  bcconitie) 
tliickcitLtl,  uiid  ibe  syiiuviul  friiigt-s  tetid  U>  be  hypeilrophied.  The 
tufts  su  formed  may  undergo  f.-uty  changes,  or  cnrtilikgiuoug  nodules  may 
develop  in  them ;  moreover,  such  cartilaginous  masses  may  have  their 
pedicles  torn,  and  may  become  loose  bodies  in  the  canty  of  the  joint, 
lu  the  bi|>-joini  the  ll^amcriiiuu  teres  becomes  destroyed  as  the  disease 
aiiv.iiiL'es,  and  in  joints  vrith  an  intm- articular  cartilage,  such  as  the 
teiiijMiiomjixiUary  articulation,  this  also  may  bo  completely  destruV'.-d. 

Tu  Bum  up.  tbe  characteristic  lesions  uf  ost4.-o-ai'thritis  are,  filirtllation 
an<l  erosion  of  cartilages,  the  fommtion  of  iKiny  ]i[}a  and  osleopbytes, 
eburnation  and  abrasion  of  the  articular  finrf;ice8  of  the  Ijones,  and  the 
thickening  of  synovial  membrane,  wHth  hypertrophy  of  the  synovial 
frin,i;es  which  lirc  apt  to  become  fatty  or  cartiUisiHOUB. 

Heberden's  Hodes. — Heberden'i  Cammen^irie^,  published  in  lft02, 
give  a  clear  description  of  these  *' small  tumours,  about  the  size  of  a[>ea, 
which  sometimes  fonn  near  the  thin!  joints  of  the  Hngers,"  being,  as  he 
said,  "mthcr  disfiguring  than  inconvenient,  nlthougb  the  movemonta 
of  the  fingers  are  somewhat  hindered  ))y  thorn."  That  these  enlarge- 
menbii  of  the  terminal  joints  are  due  to  bony  outgrowths  is  i-eadily  made 
out  by  palpation,  and  this  conelusioii  is  confimied  by  the  Hfintgen  rays 
as  well  as  by  postmortem  evidence.  Sometimes,  in  addition  to  the  bony 
enlargement  small  translucent  cyclic  swellings  arc  seen  n\Mttt  the  postero- 
lateral aspecfcs  of  the  joints,  at  the  summits  of  the  nodes,  and  are  probably 
heriiiae  of  the  synovial  membmnos.  When  the  change  in  the  jointa  has 
reached  an  advanced  stage,  the  terminal  phalanges  are  deflected  towanis 
the  radial  side.  The  nodes  are  usually  oymuiotrical  U[ion  the  two  hands, 
but  as  time  goes  on  all  the  end-jainta  of  the  fingers  are  prone  to  be  afiected. 
and  thoso  of  the  thumbs  may  present  a  single  nodose  swelling  on  their 
radial  sides.  Although  usually  almost  p^iinlcss,  Heberden's  nodes  may 
be  seats  of  considerable  pain,  and  there  may  be  numbness  and  tingling  of 
Uio  fingers.  The  stiffness  of  the  affected  joints  may  also  cause  serious 
inconvenience  by  interfering  with  the  finer  movements  of  the  litigers. 
In  not  a  few  instances  such  nodes  are  the  only,  or  at  least  the  cai-liest, 
manifestations  of  twteo-arthritis,  but  they  often  occur  in  association 
with  other  such  lesions,  or  as  part  of  a  generalised  form  of  the 
disc4i8C. 

I'lie  question  whether  Ihey  stand  in  any  direct  relationship  to  gout 
has  often  been  discussed,  and  tlifferont  writers  have  oxpre.*tBed  different 
opinions  on  this  point.  There  can  Iw  little  doubt  that  similar  enbirge- 
meuta  of  the  distal  interphalangeal  joints  are  sometimes  seen  in  associa- 
tion with  gouty  troubles,  and  aptu't  from  any  definite  attack  of  uratic 
arthritis  in  the  hands.  These  gouty  manifestations,  however,  are  apt  to 
be  limited  to  the  end-jointa  of  one  or  two  tingora,  are  often  asymmetriealf 
atid  are  accompanied  by  an  obvious  swelling  of  the  structures  around  the 
joints,  which  gives  to  tbcm  a  more  bulbous  and  less  nwlular  apjwanince. 
It  seems  clear  that  in  the  great  majority  of  instances  Heberden's  nodea 
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lire  osteo-nrtbrititi  lesions,  which,  lo  quote  lieberdoii**  words,  "have 
ctTtAlnly  noihing  in  common  with  gout,  for  ihcy  are  found  in  mnny 
pntientii  who  havti  no  expenence  of  thut  diseii^." 

Osteo- Arthritis  of  the  Carpometacarpal  Joint  of  the  Thumb. — 
It  is  reniarkjthlo  that  this  vut-ioty  of  osteoarthritis  has  been  so  little 
noticed  by  writers  upon  this  subject^  for  the  ciLrpo-metocarpal  joint 
of  the  thumb  is  ccrlainly  among  the  seats  of  cleution  of  the  morbid 
process.  Not  nnfrequcntly  this  Joint  alone  is  nttackod,  and  it  is 
implicated  in  the  miijority  uf  the  mure  gen  em  Used  cases.  The  lipping 
of  the  ends  of  the  bones  produces  a  conspiciiaus  swclHtig  over  the  joint, 
the  oAteophytic  (enlargement  is  clearly  felt,  and  relaxation  of  the  oi{wule 
and  well-marked  crepitus  on  movement  are  prominent  features.  The 
disease  of  this  joint  seriously  impairs  the  iiseftilness  of  the  thunilis. 
and  it  may  hi-  the  seat  of  coneiderablt;  imin.  When  one  cjiqKvmeiacarjml 
juint  is  Merioiisly  atfocted  the  corregp>n<ling  joint  of  the  other  tliumb  ift 
usiialty  implicated  sooner  or  later. 

Osteo- Arthritis  of  the  Knees. — This,  which  is  un  extremely  common 
aflecliun  of  women  about  the  menopause,  usuully  comus  under  medical 
ohsen'ation  at  an  early  stage  owing  to  the  importance  of  the  articula- 
tions attncked.  Some  pain  and  stitTncss  are  tirt>t  felt  on  kneeling,  or  in 
going  up  or  down  stairs,  and  become  aggravated  as  time  elBi)st'S.  At  an 
early  stftge  there  may  be  no  swelling  uf  the  affected  joints,  nor  any 
jiaI{KibIe  lipping  of  the  bones.  But  when  the  patella  is  depressed  with 
the  thiimtjs  whilst  the  joint  is  slowly  flexed  and  extended  a  very  distinct 
scrunch  is  felt,  which  difTeiu  in  uharactcr  from  the  synovial  crackle  so 
)romonly  fell  in  knees.  The  scrunch  is  well  heard  when  the  stetho- 
ipc  is  applie4]  at  the  side  of  the  patelhi,  and  it  may  here  be  mentiorit^l 
that  auscultation  of  joints  as  a  clinical  method  is  Avorthy  of  more  geneml 
Attention  tlian  it  has  received,  and  in  many  cases  olfords  valuable  evidence 
of  the  condition  of  the  articular  structures. 

In  latci-  st^es,  if  the  disease  progrMss,  more  obvious  osteo-artbntic 
changes  are  observed,  including  lipping  of  the  patella  and  the  ends  of  the 
long  bones,  swelling  and  crepitus,  and  in  many  inHUnces  the  presence  of 
loose  bodies  in  the  articular  cavity.  These  may  heoome  nipped  in  the 
iDoveraenU  of  the  joints,  and  sudden  acute  pain  may  result.  The  recog- 
nition uf  osleo-arthritis  uf  the  knee-joints  in  its  early  stages  ia  particu- 
larly important,  because  when  taken  in  time  this  afibction  piTtvcs  by  no 
RMSuu  ujiamenahle  to  treatment  in  many  instances.  It  may  occur  as 
a  ftrictly  localised  variety,  although  incipient  Hehei-den's  nodes  eome- 
ttmes  bear  addiljoual  testimony  to  iho  nature  of  the  morbid  process  at 
vork. 

Osteo- Arthritis  of  the  Temporo-Maxlllary  Joints. — Although  nnuh 
less  frei|iienLly  attacked  by  usteo-arL)iriiis  than  by  rheumatoid  arthritis, 
the  tem|>< !!-(»■  maxillary  jotnta  ocoisionally  bear  the  brunt  of  the  former 
ciiwau.  Thev  may  indeed  be  the  only  joints  implicated  in  one  of  the 
mom  clearly  defined  localised  variotieft  of  the  malady.  When  this  is  the 
eise  the  movements  of  the  jaw  may  be  so  seriously  restricted  that  the 
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patient  is  oliliged  to  tnke  soft  or  liquid  noxtriehmeut  Ihrongb  gaps  in  the 
teeth.  The  inability  to  open  the  mouth  is  not  wholly  due  to  limitatioti 
of  the  range  of  muvemoiit  of  the  t«mpui-u-mHxilliu-y  joiiito,  bul  dopeiuU 
in  pnrt  on  s^Nism  of  the  masseters,  hs  is  shewn  by  the  greater  range  of 
moveraent  pnsaible  when  the  patient  jr  undtr  an  anaesthetic. 

Spondylitis  Deformans, — The  rigid  condition  of  the  spinal  column 
thus  designated  Is  usmtUy  duo  to  morbid  proce^ca  which  arc  to  all  appear- 
ance quite  distinct  fiotti  osteo-arthritis,  and  produce  oasiHcation  of  the 
spinid  ligaments.  The  condition  will  therefore  be  discuKserl  in  a  separaio 
section  (p.  39).  Hero  it  need  only  be  said  that  the  vcrtobml  jointei  are  nut 
uneommonly  the  seats  of  oateo-arthntic  lesions,  that  some  atifihess  of  the 
cervical  or  lundmr  Bpine  is  a  common  feature  in  the  cases  in  which  the 
disease  is  at  all  generalised,  and  that  sjrmptomB  due  to  pressure  on  nerve- 
roots  occiwionally  residt. 

The  Hlp-Jolnt  Disease  of  Elderly  People. — This  is  at  once  the  most 
sharply  defined  and  the  most  iin^Kirtant  of  the  localised  vartetiea  of  osteo- 
arthritis. Its  onset  is  often  to  be  attributed  to  an'  injury,  slight  or 
severe,  and  it  is  peculiar  in  being  considerably  commoner  in  males  than 
in  females.  In  a  large  proportion  of  lliu  cases  the  disease  remains 
confined  to  one  hip-joint,  but  a  slighter  degree  of  implication  of  the  other 
hip  is  not  uncommon,  and  occasional]}'  both  joint*  are  equally  affected. 
Not  unfrequently  Ileberden's  nodes  or  other  osteo -arthritic  lesions 
accutniHiny  the  disease  of  the  hip-joint. 

Although  usually  a  disease  of  late  life,  it  is  nut  I'are  between  the 
age6  of  SO  and  f>U,  and  may  be  met  witli  in  patients  who  are  even 
yoiui^er.  Occasionally  a  hip  joint  which  has  been  the  seat  of  disease  in 
early  life,  but  which  has  caused  no  active  trouble  for  many  years,  once 
mure  becomes  painful  from  osteo^rthritic  changes. 

Pain  of  various  degrees  of  saverity,  and  referred  to  the  groin  or 
even  to  the  knee,  and  limitJition  of  movement  are  the  initial  symptoms. 
In  mime  instances,  although  there  is  much  stiffness^  pain  ts  almost  a 
negligible  tjuantity.  The  afiection  which  is  most  liable  to  l»e  confuse*! 
with  osteoarthritis  of  the  hip  \%  sciatica,  and  in  some  coses  the  diagnosis 
between  them  is  no  easy  matter.  SumL-tiuies  the  iwo  aj^pear  to  coexist^ 
just  as  there  are  often  signs  of  afTection  of  the  shoulder-joint  in  connexion 
with  brachial  neurtii*. 

The  chief  diagnostic  signs  are  the  limitation  of  movementa  of  the 
hip-joint  and  the  distrtbutioti  of  the  pain,  which  in  oslco  arthritis  does 
not  extend  below  the  knee  and  is  often  moat  severe  in  the  groin  and 
front  of  the  thigh.  Limitation  of  movement,  when  slight,  may  bo 
masked  by  tilting  of  the  pelvis,  and  care  should  tie  taken  to  avoid 
error  from  this  cause.  Useful  evidence  is  often  to  be  obtained  by 
asking  the  patient  to  cross  one  leg  over  the  other  while  in  a  sitting 
posture.  When  the  hip-joint  is  implicated  he  may  be  unable  to  do  this, 
or  only  able  to  do  so  by  lifting  the  thigh  with  his  hands.  It  must  not 
be  forgotten  that  the  hip-joint  lesions  and  sciatic  pain  sometimes  caexist. 
Arthritic  muscular  atrophy  is  usually  well  marked  tn  malum  coxae  senilfi; 
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the  bullock  may  bo  fiattonod  and  the  thi^b  conspicuoutrly  witsLed.  The 
kooftjerk  is  iiicrcaiw»].  Tti  scUtica  the  waaling,  when  present,  ia  more 
g^enJised  and  extende  to  the  entire  leg. 

In  adwmced  caaos  of  the  hip  atl'ection  the  movements  of  the  joint 
are  tipt  to  he  greatly  i-estricted,  and  the  i-eatrictiou  miiy  be  specially 
nottctaLble  wheti  ulKliiction  is  .-attiiiiptcd.  Dtsciu^e  uf  lK>th  hlfKi  may  iiuike 
it  impoosiblo  for  the  patient  to  bestride  a.  horse.  Even  in  compamtively 
early  alages  there  may  bo  apiwront  shortening  of  llie  limb,  duo  to  tilting 
of  the  pelvis ;  but  in  advanced  ctisea  there  miiy  be  real  sb»rtcning,  from, 
destniction  of  the  head  of  the  femur.  In  some  caKtw  the  jiAtiont  is 
eonsriomt  of  a  <iistinct  scrunch  or  grating  in  the  affected  joint. 

llaker'B  cy«t8  aro  occasionally  $een  in  ussociation  with  osteo  ai-thritis 
of  the  hip,  aa  with  tho  uuiiti  pi-ocess  in  other  joinla.  These  coUecUons  of 
Huiil.  which  m»y  attuiii  to  great  dimensions,  stand  to  ordinary  bursul 
svellingK  in  the  same  relation  as  do  false  to  true  aneurysms.  Morrant 
Baker,  who  Hrst  rlescribed  the^e  cysta,  believed  that  the  synovial  fluid 
maki'9  its  vmy  along  the  channel  by  which  an  ordiiuuy  bursa  com- 
municJiies  with  tbu  joint,  or  forms  a  heniiii  uf  the  syno^'ial  mcrabrune. 
Aa  the  tension  of  finirl  increa**8,  escape  frnra  the  sac  into  tho  sur- 
rounding tissues  occurs,  anJ  in  this  way  a  collection  is  formed  which 
is  l>cmnded  by  the  muscles  and  other  tissues  amongst  which  it  lies. 
Etuq  when  the  cyst  is  far  from  a  joint  it  is  nut  s;ife  to  assume  that  it 
does  not  communicate  with  it 

Tlie  tendency  of  osteo -Arthritis  of  tho  hip-joint  is  to  progress 
uuiiiflucnccd  by  treatment,  but  when  pi^in  is  severe  in  the  earlier 
sCagos  it  usually  bectimcs  le^.s  intense  as  the  disease  advances. 

Oenerallsed  Osteo-Arthritis. — No  sharp  line  of  divisinn  cfln  be  drawn 
l»etwecn  the  local  varieties  of  oeteo-arthritis,  even  those  which  are  apt  to 
ite  limited  to  a  single  joint  or  pair  of  joints,  and  tbe  generalised  form,  in 
vhich  many  }oint«  present  the  characteriKtic  lesions  of  this  disease,  for 
exsmples  aie  mot  with  of  all  intcnnodiate  degrees. 

It  is  the  generalise<I  form  which  presents  most  superficial  resemblance 
to  rheiunatoid  arthritis,  yet  it  is  {lermisi^ible  to  doubt  whether,  if  the 
Kady  of  liiese  maladies  were  approached  dr  n/jm,  apart  from  the  trammels 
of  tradition  and  inculcated  notions,  it  would  occur  to  any  one  to  regnrd 
Ihem  as  identical.  Both  are  commoner  in  women  than  in  men,  both 
mjiy  implicate  many  joints  large  and  small,  bath  may  attack  the 
srticnhitinns  nf  the  spine  and  the  teroporo-maxillary  joints,  and  both 
persist  over  long  periods  and  cause  disablement  and  deformities  ;  hut  here 
the  resembhmce  practically  ceases,  for  the  clinical  and  anatomical  features 
of  the  articular  lesions,  and  also  their  distribution,  are  very  differcuL 

The  age-incidence  of  osteo  arthritis  is  later  than  that  of  rheumatoid 
arthritic,  us  is  shewn  by  the  follo\ving  table,  based  upon  a  hundred  eases 
taken  without  selection,  save  that  all  strictly  localised  cases  were  excluded. 
liad  malum  coxae  senile  been  included,  the  proportion  of  males  would 
hare  been  considerably  higher. 
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From  compjin'son  of  thin  tiihle  with  that  on  p.  5  it  will  be  skoii  that 
whereas  the  onset  of  rhetimntoid  arthritic  ik  most  frequent  hetwueii  t)ii> 
ages  of  'iO  and  40,  that  of  ostco-arthritis  occurs  most  often  between  the 
Hges  of  40  uikI  60. 

The  clinical  difTarences  are  very  noticeable  in  the  hands.  Tlie  hand 
of  genei-alised  osteo-arthritiH  usually  shews  a  combination  of  Heberdeti's 
nodes  and  enlargement  and  lipping  of  the  caqio-nietAcarpal  joints  of  (he 
thumbs,  and  there  is  nothing  tunij)Hniblc  with  the  fuiiifurni  swelling  of 
the  projrima]  series  of  interphiilangeal  joint*  which  is  such  a  prominent 
featui-e  of  rheunuitoid  arthritis,  in  which  disease  the  joints  of  th«s 
terminal  row  often  esoijje.  When  the  osteo-arthritic  le^siona  attack  the 
proximal  intorphalangeal  joints  ihc  swelling  is  abnipl.  aiid  nodular,  nnd 
obWously  due  to  osteophytic  outgrowths,  without  ninth  thickening  of  t 
capsnles  of  the  Joints. 

Musciihir  atmphy  is  a  much  less  prominent  feature  of  osteoarthritis, 
and  in  it  never  reaches  the  extreme  degree  l<i  which  it.  often  atuuns  in 
rheumatoid  cases.  The  deformities  seen  are  not  the  rasults  of  muscular 
contracture,  hut  are  due  to  bony  enlargement  and  snrh  displacements 
A8  the  radial  deflexion  of  the  terminal  phalanges  which  is  associatc-d  with 
Hebenlen'a  no<les. 

Constitutional  symptoms,  the  rapid  pulse,  and  pigmentation  of  the 
skin  are  wanting  in  generalised  ostou-arthritis ;  tjtifrnoi>s,  pain,  and 
disfigurement  of  the  joints  are  the  only  symptoms  complained  of  iu 
moAt  cnsofl.  No  visceral  lesions  can  bi^  directly  referred  to  osteo-arthritia, 
although  in  as  far  va  the  patients  are  often  advanced  in  life  they  are  apt 
to  cxhihil  the  <lcgetierutivo  chHiiges  which  aiti  conimon  in  l.-iter  life. 
Any  impairment  of  genenil  health  which  is  not  attributable  to  inter- 
current diaoiilers  is  due  to  such  causes  aa  continuous  patu  and  broken 
sleep  rather  than  to  any  direct  effecta  of  the  malady. 

Il  cannot  be  supposed  that  the  ditTcrences  in  the  clinical  and 
anatomical  features  of  osteo-arthritis  and  rheuniaUiid  arthritis  arc  merely 
determined  hy  the  age  of  the  patient.  Chamcteriatic  examples  of 
genoralisod  oeteo-arthritia  are  sometimes  met  with  in  cora[mratively 
young  aiibjecls,  antl  in  rare  instances  even  in  children.  On  the  other 
hand,  rheumjituid  arthritis,  with  all  its  distinctive  features,  may  com- 
mence in  advanced  life  at  a  period  when  osteo-arthricic  troubles  are 
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much  won!  cotamon.  Nettber  can  the  changes  peculiar  to  osteo-arthritia 
be  regarded  ae  sequels  of  the  rheumatoid  lesions.  The  doformities  which 
rmdt  from  rheumatoid  arthi-ilis  differ  in  cbiina-t«r  from  the  osteo- 
KTihritic  lesions,  although  in  the  end  the  curtilages  may  lieconie  com- 
pletely destroyed  and  bony  apiciileB  may  be  thrown  out  from  the 
articuUr  ends  of  the  bones.  On  the  other  hand,  in  cases  of  osteo- 
utfaritis  there  is  no  preliminaiy  acute  or  subacute  littack ;  the  lesions 
are  deelntctive  in  char)u:ier  from  the  outset,  and  the  (iiH'erences  in  thfir 
distribution  exclude  the  notion  of  direct  sequence. 

Tlift  prognosis  varies  ^treatly  in  different  varieties  of  osteo-urthrilis. 
In  malum  coxae  senile  the  chance  of  material  improvement  is  slight,  and 
wly  progrc^vo  disability  is  the  rule.      In  the  knee-joint  cases  on  the 

,er  hand,  and  in  the  more  generalised  forms,  treatment,  provideci  thnt 
It  is  initiated  in  the  early  stages  and  is  carried  out  pcrsistentlv,  irres)>eC' 
live  of  immediate  results,  will  often  serve  to  arrest  the  progress  of  the 
disease,  and  although  the  danuige  already  done  to  the  articular  Hlructures 
mnnat  be  removed,  the  pain  and  disability  may  markedly  diminish.  In 
not  a  few  cases,  however,  no  treatment  has  any  obvious  effect,  and, 
speaking  generally,  favourable  results  are  rather  to  be  hoiied  for  than 
promised.  Even  at  the  worst  the  outlook  is  less  unfavourable  tliiiii  in 
severe  cases  of  rheumatoid  arthritis,  for  although  many  joints  may  ho 
attacked,  one  after  the  other,  the  crippling  produced  is  sehlom  so 
extreme  as  that  which  results  from  muscular  contracture,  and  the 
incapacity  induced  is  often  more  easily  borne  because  the  patients  are 
OBoally  more  advancerl  in  life. 

Tbe  treatment  of  o«teo-arthritis,  at  least  in  its  early  stages,  is  by  no 
means  of  so  little  avail  as  is  commonly  supposed.  In  considering  the 
roBttltfi  obtained  attention  must  not  be  concentrated  too  closely  U|>on 
the  damaged  joints,  and  even  in  eases  in  which  there  is  little  appiirent 
improvement  in  the  condition  of  these  there  may  be  evidence  of  arreet  of 
a  malady  which  was  steadily  advancing,  or  signs  that  ita  spread  to  fresh 
articulations  is  being  limited. 

The  damage  done  by  the  difioaso  is  doubtless  irreparable,  but  under 
the  influence  of  suitable  treatment  joints  which  are  only  slightly  atfected 
may  cease  to  be  painful,  and  may  apjiamntly  i-ecover  completely, 
although  the  physical  signs  which  they  exhibit  may  still  \w  obvious. 
This  is  especially  the  ca«e  with  the  knee-joint  afieotion,  which  is  so 
oamnKin  in  women  at  about  the  period  of  the  menopause.  Such  cases 
ntnaliy  come  under  obser^'atio^  at  a  very  early  stage,  when  there  is  little 
or  no  swelling,  but  when  the  characteristic  scrunch  beneath  the  [latella, 
which  is  probably  due  to  erosion  of  cartilage,  is  clearly  felt  and 
heard.  Such  cases  often  do  extremely  well ;  no  fresh  joints  may  bo 
attacked,  and  the  knees  cease  to  give  trouble,  although  the  scrunch 
persiatB.  But  ii  is  never  safe  to  promise  much  in  osteoarthritis,  for 
MMOA  castt  are  wholly  uninfluenced  by  trejitment,  and  only  a  distinct 
improremont  under  iu  intluctice  justiiics  a  favourable  prognosis  in  any 
given  instance. 
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In  some  localised  rarictiee,  and  above  all  in  ihe  hip-jniiit  disease 
oldorly  people,  treatment  is  seldom  of  any  i*eal  avaU,  even  whon  tl 
condition  comes  under  observation  in  siti  early  Ktage. 

For  tilt)  control  of  pain  in  osteo-arthritis  aspirin  often  proves  very 
efficient,  hut  in  many  caiiCfi  it  fails  U>  give  any  real  relior.  It  is  in  this 
disease,  and  not  in  rhcumutoid  artfantis,  tbat  good  efTeots  are  often 
obtained  by  the  adaiiui»tration  of  iodide  of  iron  and  arsenic.  It  ia, 
however,  in  the  early  eta^es  that  the  effect  of  these  drugs  is  best  seen, 
and  t«j  obtain  good  rcsulti;  they  must  be  persevered  with  for  niunihs, 
irrespeetive  of  obvious  effecta,  but  with  suitiible  int«rvii.ls  mid  the 
omission  of  the  ai-fmiiic  from  time  to  Lime.  M'hen  such  treatment  is 
consistently  carrietl  out  the  disejwe  often  ceases  lo  make  any  further 
headway,  and  there  may  be  conspicnous  improvement  in  the  condition  of 
the  jointa  already  attacked.  It  must  not,  of  course.  W  cx]tcctcd  that 
Ihia  or  any  other  form  of  treatment  will  remove  osteophytes  or  repair 
eroded  cartilagett. 

The  effects  of  thermal  treatment  are  often  conspicuously  good  in  caees 
of  osico- arthritis,  hut  it  is  by  external  apjilieation  of  mineral  waters  that 
Bucb  results  uru  obtained,  and  it  is  in  the  early  stages  of  the  disease 
that  the  best  results  are  got.  The  douclie-massage  treatment  associated 
with  AixlesEains  is  especially  serviceable  to  such  patients,  who  may 
bo  advised  to  vtail  Aix,  or  the  vurioits  British  spas  at  which  such 
tn;atment  is  curried  out,  sueh  as  Rith,  Harnrgate,  ami  Buxton,  to 
mention  only  a  few  of  the  more  important  resorts.  Woodball  .Spa  also 
calls  for  mention  as  a  watering-place  at  which  osteo-Jirthrltir  |vitient&  are 
treated  with  success.  Hot-air  and  radiant-heat  Imths  often  prove  of 
service,  and  may  give  much  relief  from  pain  and  be  followed  by  increase<t 
mobility  even  when  the  disease  lias  reached  an  advnnced  stage.  In  \\\^ 
joint  cases  spa  treatment  is  of  comparaiivt-ly  little  avail,  and  the  p.itioiiia 
have  often  reachcnJ  nii  age  at  which  such  treatment  ceases  to  he  desirable. 
in  many  instiinces  the  p-itient  can  only  be  recommended  to  make  the 
best  of  his  condition,  and  to  ailapt  his  surroundings  as  far  as  possible  to 
his  condition.     Life  on  the  fiat  is  the  goal  to  be  aimed  at. 

Skilful  massage  is  often  useful  in  such  cases,  and  by  restoring  the 
wasted  muscles  m.iy  increjise  the  patient's  powers  of  getting  about. 
Forcible  movement  of  the  stilVeuod  joints  is  not  to  be  recommended  in 
cases  of  osteo-aithritis.  There  are  iio  fibrous  lulhesions  to  W  broken 
down,  an<l  increased  mobility  is  only  obtained  at  the  expense  of  further 
damage  to  the  articular  structures.  By  such  treatment  a  moderately 
painftil  joint  may  be  converted  into  an  extremely  painful  one,  and  gooil 
results  are  ^uite  the  exception.  Local  applications  among  which  the 
linimentuni  potjissii  iodidi  c.  sapone  of  the  liriUsh  Pharniaco))oeia  is  one 
of  the  most  uEeful,  often  appear  to  give  some  relief,  but  in  many  cases, 
when  the  disease  has  advanced  beyond  a  certain  point,  little  can  l>e  done 
for  the  patients,  who  become  in  time  more  or  less  reconciled  to  their 
disabilities,  and  regulate  their  lives  according  to  their  remaining  powers. 

There  is  no  reason  to  believe  that  dietanr  indiscretions  have  any 
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«  in  the  causation  of  ostco-artlirilis,  nor  tfanl  Ki\y  spcciiil  limitations  of 
diet  exercise  any  influence  upon  its  course.  If,  as  not  infrequently 
ImpptniB  in  patients  at  tlie  period  of  life  when  osteo-artliritis  ib  cmninnnesi, 
there  ure  gouty  manifestations  in  atklition,  tlic  diet  stiould  be  reguJateti 
aecordiugty :  but  in  cases  in  which  tbi^ro  is  no  evidence  of  asscieiati-d 
goutt  a  restricted  diet  often  docs  faamt,  and  the  object  aimed  at  ehoiild 
bo  to  give  the  most  nutritious  diet  that  the  ptaiont'^  digestion  allowi}. 

A  warm  and  equable  climate  adds  materially  to  the  comfort  of  the 
pntients,  and  residence  by  the  sea  is  a[it  to  l>e  followed  by  increafted  |Kiin. 
The  clothing  should  t»e  suitable  to  the  season  and  climate,  and  exposure 
to  cold  and  damp  should  ho  avoided.  In  dealing  with  a  chronic  disease 
:«Uch  PS  this,  it  in  not  necessary  to  impose  rest,  and  the  patients  nt»y  be 
«dviacd  to  use  their  damaged  joints  in  moderation.  They  .should, 
howoTer,  avoid  such  active  use  as  entiiils  juun  lasting  for  hours  after  the 
exercise.  Such  limits  they  will,  as  a  rule,  impose  upon  themselves, 
nidess,  as  is  sometimes  the  ease,  Iho  patients  perseveringly  provoke 
suffering  luidcr  the  imprcssiou  that  by  so  doing  they  arv  preserving  the 
mobility  of  the  di&cased  joints. 

A.  £.  Garrod. 
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8P0XDYLITIS   DEfMRMANS 
By  A.  E.  Oarrod.  M.n..  F-RCT. 

Synonym  :  Rigidity  of  ihe  Spinal  Column. 

That  pain  and  limitation  of  movement  of  the  articulations  of  the 
spine  are  not  unfretjuent  in  the  course  of  such  articuLir  diseases  as 
lEouorrhoeal  rheumatism,  rheumamid  .irthritis,  and  osteo  -  Arthritis  is 
RhewH  in  the  description  of  those  maladies.  In  these  diseases,  however, 
the  spinal  troubles  are  for  the  moat  part  associated  with  widei^pread 
leflinns  of  other  joints,  and,  although  they  occasionally  attain  to  unusmd 
prominence,  they  are  usually  but  minor  features  of  the  cases.  It  is 
entirely  different  with  regard  to  the  case$  coming  under  the  heading  of 


Bpondylitis  deformans,  in  which  rigidity  of  tho  Rpinal  cohintn  is  by  far 
the  most  conspicuous  feature,  whereas  the  joints  of  the  extremities  may 
escape  altogether  or  are  only  implicated  to  a  very  limited  extent.  It  in 
only  of  quite  recent  years  that  these  cases  have  received  the  attention 
thoy  really  deaeno,  hut  since  I89fi  they  have  formed  the  subject,  of 
A  number  of  valuable  monographs,  in  which  their  clinical  features  have 
been  set  out  in  a  fairly  complete  manner.  Ou  the  othei'  haiul,  otir 
knowledge  of  their  p;ithol(igy  and  morbid  anatomy  is  stili  very  imper- 
fect ;  the  few  necropeies  i-ecordcd  have  revealed  what  may  probably  be 
regarded  as  tbe  final  stages  of  the  morbid  processes  at  work,  but  have 
thrown  comparatively  little  light  njwn  the  steps  by  which  the  observed 
lesions  have  Inten  bn^tught  alxiut. 

It  is  still  very  doubtful  whether  the  eases  in  question  should  be 
regarded  as  constituting  a  definite  cimical  and  pathological  coiiditiuu,  or 
whether  they  are  examples  of  several  distinct  maladies.  The  recent 
impetus  to  their  more  complete  study  was  given  by  the  descriptions,  by 
von  Bechterew  on  the  one  hand  and  by  .Striimpcll  and  INorre  Maiio  on 
the  other  hand,  of  ccrtftin  minor  gi-onps  of  cases  which  they  regarded  as 
constiUtting  distinct  subgroups,  luid  due  to  entirely  dilferent  series  of 
events.  On  the  other  hand,  still  more  recent  observations  have  tended 
to  smooth  away  these  difTerences ;  since  ciuses  of  interme*Iiate  characters, 
which  fill  up  more  or  less  completely  the  inter\'al  between  the  two  main 
groups,  have  been  described,  and  the  general  opinion  at  the  present  day 
inclines  to  the  view  that  the  conditions  described  by  von  Bechterew  and 
by  Striimi>cll  and  Tierre  Marie  respectively  are  rather  varieties  than 
distinct  morbid  e>|jecies. 

EUology. — Rigidity  of  the  spine  occurs  in  the  great  majority  of 
instances  in  males,  and  sometimes  appears  in  quite  early  life.  Indeed 
some  observers  have  considered  that  it  is  most  freijuciitly  met  with  in 
young  men. 

Its  causation  has  boon  a*sip:nod  to  a  number  of  factors,  such  as 
gonorrhoea  and  syphilis,  hereditary  tendencies,  and  injury.  In  some  of 
ron  Bechlerew's  casca  the  onset  of  the  disease  fftllowwl  somewhat  closely 
ujton  an  injury  Lo  the  back,  but  in  connexion  with  such  a  cause,  it  must 
not  be  forgotten  that  gross  damage  to  the  spine  may  result  in  a  condition 
which  simulates  somewhat  closely  that  under  discussion. 

The  cases  of  senile  kyphosis  with  spinal  rigidity,  not  luifrequently 
seen  in  country  lanes  and  village  streets,  in  aged  agncultmal  labourers, 
seem  to  form  a  special  class. 

Morbid  Anatomy. — The  few  publishwl  post-mortem  records  shew 
tltut  the  main  unalomical  features  of  the  condition  are  bony  ankylosis  of 
the  intervertebral  articulations  anil  the  ossification  of  the  spinal  ligamenta. 
This  ossification  is  not  limited  to  the  ligaineniA  dava  and  oth^^r  ligaments 
in  eontAct  with  the  spinal  column,  which  may  enclose  it  as  in  a  rigid 
tube  of  bone,  but  ubo  invatles  oLber  ligamcnta,  such  as  the  interspinous, 
which  may  unite  the  several  spines  by  bridges  or  flying-buttresses  of 
bone.     The  cupsulee  of  the  intervertebral  joints,  of  the  joints  lietween 
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thil  lAtf  ibd  Tertabrae,  and  even  of  tlte  hip-joinu,  m»y  be  in  like  manner 
06»ifiecl,  in  addition  to  llic  liony  ankyloaia  of  the  articuliu-  surfaces.  The 
intei-vort«bral  diaes  may  he  intact  even  -when  cncloae*)  in  a  bony  tihcuib, 
or  may  Iw  Absorbed  to  a  gi'eater  or  leeg  extent ;  occasionally  there  is  true 
fH>ny  ankylosis  of  the  boclies  of  the  vertebrae.  In  spit<?  nf  so  much 
iortnation  of  new  buny  miitorial,  osteophytes  such  as  are  met  with  in 
OAUO-urthritie  jointa  are  usually  absent,  and  as  has  alrcad}'  heen  nientiuni^d 
the  fununina  through  which  the  spinul  nerves  emerge  are  but  little 
encroached  upon. 

In  the  cases  described  by  von  Bechlerew  the  upper  doreal  and 
cervical  spine  was  rigid  and  conspicuously  iKjwed.  There  w:is  niarkfd 
flattening  of  the  thorax  and  fixation  of  the  ribs.  There  was  no  com 
jten.<Uitory  lordosis  of  the  lower  portions  of  the  spine,  and  the  patients 
stood  leaning  forwanJ  and  with  kne<;»  slightly  b«ut.  Nerve  -  root 
■ymploms  of  var^'uig  degrees  were  present,  such  as  causalgic  pains, 
pamesthesia,  irai>airmeni  of  sensation  in  places,  and  slight  degrees  of 
atrophy  of  the  muscles  of  the  arms,  and  of  the  scapular  muf^cles, 

(n  one  of  bis  oases,  examined  after  death,  the  changes  in  the  affected 
portion  uf  the  spine  were  unequally  di.stribute<t.  Some  of  the  inter- 
vertebral discs  were  wholly  destroyed  and  othcre  atrophieil.  There  was 
bony  ankylosis  of  the  anterior  |>arts  of  the  bodiea  of  m.'uty  of  the 
Tcrt«brae,  wbei-ens  in  the  lower  dorsid  and  lumbar  regions  the  mobility  of 
the  vertebrso  upon  each  other  was  not  impaired.  Tlie  nerve-roots  of  the 
corresponding  portion  of  the  coitl  shewed  evidences  of  degeneration, 
which  were  far  more  pronounced  in  the  posterior  roots  and  extended  to 
the  cord  itself  and  especially  to  the  {>osterior  coliuuns.  In  these  regions 
the  pia  luater  over  the  po6t«rior  aapect  of  the  cord  shewed  inllanimatory 
thickening.  There  waa  no  narrowing  of  the  foramina  which  could  have 
produced  pressure  on  the  nerve-roots.  Von  Bechterew  is  inclined  to 
regaiil  the  nerve  lesion-s  &&  primary,  or  rather  as  secomlary  to  a  local  in- 
rtammation  of  the  spinal  meninges,  and  the  spinal  rigidity  as  a  secondary 
effect.  The  kyphosis  he  attribute*  to  paresis  and  wasting  of  muscles, 
and  the  absorption  of  intervertcbnd  discs  and  ankylosis  of  the  vertebrae 
he  regards  as  resulting  from  the  kyphosis. 

To  the  second  main  group  of  cases  Pierre  Marie  has  given  the  name 
of  Spondylose  rhizomelirjue  because  the  articulations  of  the  root*  of  the 
limbs,  the  V\\}-  and  shoulder  joints,  are  usually  implicated  to  a  greater 
or  le»  degree.  The  lower  portion  of  the  spine  is  earliest  affected  in 
these  cases,  but  a  similar  flattening  of  the  che^t  and  fixation  of  the  ribs 
is  often  present.  At  a  post-moi*tem  examination  described  by  Leii  the 
uhangcs  described  in  the  general  sketeh  of  the  morbid  anatomy  of  the 
condition  were  met  with  —  including  ossification  of  ligaments  and 
ankylosis  of  articulations.  The  ribs  were  completely  ankylosed  to  the 
vertel>rae.  There  were  no  appeairances  of  disease  in  the  spinal  cord  or  its 
nienibraiiea.  A  very  complete  accuuut  of  the  spine  and  hi{>-joinis  of 
Kuch  a  case  luis  been  pu)>lished  in  this  country  by  Hilton  Fagge. 

A.  Magnus-Levy,  who  holds  tliat  these  two  forma  cannot  be  sharply 


diiferantiated  from  each  other,  describes  cases  whkli  in  moat  respects 
conform  to  von  Bechterew's  cUss,  but  in  which  the  kyphosis  was  slight  or 
absent,  and  points  out  thrtt  nerve-root  s^'roptoms  are  met  with  in  both 
forms  but  are  not  conslant  in  cither.  Traniiitional  oiacs  have  l>oeti 
deecrilwl  by  W.  Anschutz  and  others. 

Cltnlcal  Aspect. —  IVkinj*  the  cases  as  a  whole  the  moat  conapicuons 
clinical  features  are  iho  fDllo\ring : — The  spinal  column  is  rigid  cither 
throughout  its  entire  length,  or  in  part,  and  in  the  latter  case  the  {)art 
affect-ttd  may  bo  the  upper  or  lower  portion  only.  In  extreme  cases  alt 
mobility  is  lost,  the  atlantoaxial  jointa  may  >)ecome  fixed,  mobility  of 
the  spine  in  every  direction,  aiitcrc>-poatorior  mid  lateral  Moxion  as  well 
as  Potation,  ia  iil)olisheil,  and  the  spine  as  a  whole  may  be  rigidly 
attached  to  the  sacrum.  Thflre  is  often  a  considerable  degree  of 
kyphosis  of  the  upper  porticm  of  the  spine  without  compensatory 
lordosis,  but  such  landing  ia  by  no  means  always  present,  and  for  not  a 
few  cases  tho  name  of  "  poker-back  "  is  not  unsuitable. 

Of  the  joints  of  the  Itmlks,  the  hijis  and  shoulders  are  most  often 
affected.  Their  movement*  become  greatly  limited,  the  thighs  tend  to 
be  somewhat  tloxed  \.i\)on  the  |K-lvis  and  arc  slightly  adducted,  and  in 
cxircmc  eases  tho  hips  twcomo  completely  ankylosed.  The  knees  too 
may  iKKrome  affected,  the  shoulders  less  often  and  to  a  less  degree  than 
the  hips,  and  there  i^  often  limitAtion  of -movement  of  the  temporo- 
maxillary  joint*.  The  changes  in  tlie  joints  of  the  extremiiiee  nither 
resemble  those  described  by  Zieglcr  under  tho  name  of  arthritis  chronica 
ankx'lojjoietica  than  the  familiar  changes  of  osteoarthritis. 

Various  symptoms  referable  to  the  nervous  system  are  apt  t*>  l»e 
present,  and  these  are  such  as  might  well  result  from  pressure  upon  tho 
roots  of  the  emerging  nerves.  Autopsies,  however,  have  not  shewn  the 
iwrrowing  of  the  intervertebral  foramina  that  might  be  expected,  so  that 
the  manner  in  which  tho  pressure  on  the  nen'o^roots  is  brought  about  is 
still  in  need  of  further  elucidation.  From  my  own  experience  I  should 
assign  to  these  nerve-root  symptoms  a  more  prominent  place  in  the 
symptomatology  of  the  disease  than  is  usually  givfu  them  in  the 
published  descriptions.  Among  such  symptoms  {min  nuiiating  along  the 
course  of  the  nerves  concerned  is  the  most  prominent  and  most  dis- 
tressing, and  some  patients  who  apply  for  relief  from  such  |)a)ns  arc  un- 
conscions  of  the  rigidity  of  their  spines.  P.iraestliesiae  of  various 
kinds  and  n  greater  or  less  d(^ee  of  muscular  atrophy  also  call  for 
mention. 

A  conspicuous  feature  in  the  majority  of  the  cases  is  flattening  of  the 
tliorax  in  the  antero-posterior  direction  and  immobility  of  the  rilw.  As 
a  result  of  this  tho  breathing  becomes  almost  wholly  abdominal.  It  has 
been  definitely  proved  that,  in  some  cases  at  any  nite,  this  immobility  of 
tho  thorax  is  due  to  ankylosi-s  of  the  joints  of  the  ribs  with  the  spine, 
which  forms  part  of  the  morbid  process  in  the  latter. 

A.  E.  Gar  ROD. 
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THE  AllTICULAU  LESIONS  OF  INFECTIVK  DISEASES 
My  A.  E.  Garkod,  M.D..  F.R.C.P. 

It  is  now  generally  recognised  tbat  iuflnniiDation  of  joints  occurs  as  a 
phenomenon  uf  n  large  nuuitjei-  of  infective  nmliulies,  and  llutl  no  shai'p 
diviaion  can  Ik;  ilrawn  Ix-tween  u  dieeiisa  such  as  rlieunmtic  fevtr,  in 
which,  in  adult  life  at  least,  arthritis  ia  the  dominant  manifestation,  and 
others,  such  as  mea«le.s  Jind  mumps,  in  which  its  occiin-euce  is  rather 
n  clinical  curiot^ity  ;  between  these  cxtreniea  every  gnwlu  in  meL  with. 
This  article  dealH  with  cert^iiti  iufective  arthritidea  which  are  auRicienlly 
commui)  to  call  for  tndi\'i(lual  dr'StTiptioiL 

As  the  result  of  the  manner  in  which  our  knowledge  of  articular 
lesions  has  gradually  been  extended,  these  varieiios  have,  one  by  one,  )>een 
ditTerenliatcd  otT  froni  the  rhcuiuatic  category,  but  to  not  a  few  of  ihcm 
the  name  of  rheumatism  still  clings,  or  they  are  spoken  of  as  p^ieudo- 
rbeiUDHtic  affeclioDB.  Their  recognitiun  has  been  hirgely  diic  to  the 
hboum  of  the  French  school,  for  some  members  of  which  this  subject 
has  long  had  special  attractions.  In  more  recent  years  bacteriological 
investigations  have  conferred  a  much  higher  degree  of  accuracy  upon 
inch  researches,  and  have  made  accurate  difTerentialion  possible  on  other 
than  clinical  grounds. 

It  cannot  be  assumed  that  an  arthritis  orcurring  in  the  course  of  a 
rrmotic  malady  is  of  necessity  due  to  the  specific  micro-organism  of  the 
di.i«ea«e  in  (piestion,  either  directly  by  its  invasion  of  the  aiticular 
stntcturcs  or  indirectly  through  its  toxins.  Iho  lesions  may  be  due  to 
secondary  infections,  and  even  in  cases  in  which  the  specific  orgiiuism 
is  found  in  the  joints,  other  secondary  bact«na  may  be  present  in  pre* 
ponderating  nundwrs.  Of  the  varieties  of  arthritis  to  be  considered,  the 
•o-called  gonorrhoea!  rhtuuiaiism  may  justly  lake  the  first  place,  not 
only  on  account  rif  \ts  frequency,  but  also  because  when  the  gonococcus 
hu  invaded  the  organism  the  resulting  articular  lesions  dominate  the 


cliniciil  picture  oa  often  nnd  to  ai  great  au  extent  as  do  those  of 
rheumatic  fever. 

(tONUKRHLitui.  Hhkumatism. — WTiereaa  in  the  great  majority  of 
insunces  a  gonorrboaU  infection  remains  limited  to  ile  primary  seat  or 
to  neighbouring  struuturo^,  to  which  it  spitfiulif  by  direct  extension  or 
hy  the  lymphatic  ch:iDnela ;  in  a  smull  pfo^iurtiun  of  caseii  a  tiy^tcmic 
infi'ction  n-ith  the  gonococcus  results,  the  organism  pnsmng  into  the 
blood- iitixtitm  iind  being  conveyed  to  distant  parts  of  the  body.  A 
number  of  leaiona,  articubtr  and  dsceral,  may  then  be  pix>diiccd,  and  to 
the  group  of  Kymptoms  presentefl  in  such  cases  it  in  convenient  to  ;ipply 
the  time  •  honoured  name  of  gonorrhoea!  rheumatism.  It  must  he 
premL8od,  however,  ibat  this  use  of  the  term  gonorrhoeal  rheumatism 
gives  to  it  a  much  wider  Hignificance  than  it  formerly  had,  but  it  is 
(lifficnlt  to  draw  anv  haixl-and-faiit  line  between  cases  in  which  there  Is 
hut  >4light  constitutional  disturlvtnce,  the  local  phenomena  Ixting  rontiiied 
to  such  stiiictureH  as  the  joints,  tendon -sheaihti,  fasciae,  and  the  most 
acute  caaes  of  gonococcal  septicaemia  and  pyiieniia,  seeing  thai  examples 
of  every  intermediate  degree  of  severity  occur.  The  case  is  strictly 
parallel  to  that  of  tnie  rheuin^itisni,  which,  originally  regarded  as  aa 
lu'ticulai-  diseixsc,  is  now  recognised  as  a  systemic  infective  malady, 
artliritis  being  one  only  of  the  comidications. 

That  arthritis  occui's  in  association  with  gonorrhoea  wua  recognised 
hy  Selle  ami  by  Sweiliaur  as  long  ago  as  the  end  of  the  eighteenth 
centuiT,  but  for  a  long  time  the  nature  of  the  association  remained 
tloubtful.  Il  was  suggested  thjit  tlie  disease  was  true  rheumatism 
moditied  in  its  characters  by  ihe  presence  of  gonorrhoeji,  and  even  that 
the  anhritis  had  a  reflex  nervous  origin,  and  was  urethral  rath.>r  than 
gonorrhoeal.  Only  comparatively  recently  has  its  true  nature  been 
eetablisbod,  but  il  may  now  Im  asserted  that  of  diM;i8es  which  specialty 
implicate  the  Joints  it  ia  that  of  which  our  knowledge  is  the  most  satia- 
foctory  and  most  nearly  complete. 

Etiology. — The  necessary  precursor  ui  an  attack  of  gonorrhoea! 
rheumatism  is  a  gonorrhoe.%  but  it  is  in  no  way  essential  that  the  original 
infection  should  be  genital.  The  articular  and  other  manit'e-slations  niiiy 
eqiudly  follow  an  ocular  infection.  They  have  been  rcpcjitcdly  observed 
in  young  infants  autfering  from  purulent  conjunctivitis,  and  have  followed 
tlio  inocuUtion  of  the  conjunctivae  for  the  treatment  of  granular  lids. 
Poncet  described  a  remarkable  case  in  which  the  inoculation  of  the  con- 
junctiva of  each  eye  was  followed  on  each  occasion  by  an  attack  of 
gonorrhooid  rheumatism.  The  contrast  ])etwecn  the  extrciuc  frei|ucncy 
of  gonorrhoea  and  the  rarity  of  gonorrhoeal  rheumatism  admits  of  more 
than  one  possible  explanation.  The  special  liability  to  a  return  of  ihe 
disease  shewn  by  a  person  who  has  once  bad  gonorrhoeal  rheumstism  if 
again  infected  U  well  cstabIi.diod,  and  suggests  that  the  liability  ts 
inherent  in  the  individual  Tbit  this  H^ibiliLy  is  not  innate  is,  on  the 
other  hand,  suggested  by  the  cijually  M'cll^tstabhshpd  obecriation,  that 
the  sysicmie  infection  may  first  occur  during  a  second  or  third  atuick, 


iind  may  then  recur  n-ith.  each  aubsequctit  ttttuck ;  but  this  rloeB  not 
rxchule  tlic  jXMHihiltiy  tliiit  iit  Ktich  a  pnUunt  a  [>athway  for  the  hlooct 
iuftH:Lio(i  is  opened  which  renderR  the  subsequent  entry  of  the  gonococcus 
into  tho  circiitation  roropnratively  eo^y.  Buschke  snggesta  that  the 
oocarrenco  of  gonorrhoea!  rhcumutism  is  to  n  large  extent  dependent 
ipon  n  spvcbd  virulence  of  the  oi-ganiiini  in  the  casett  in  Vfh'tvh  it  occurs, 
and  in  support  of  this  quotes  instances  in  which  inflividuuU  infected 
one  from  the  other  have  both  shewn  the  articuhir  It-sions.  The  len^h 
of  the  interval  between  the  origiiud  infection  and  thu  appearance  of  the 
articular  lesions  varies  widely  in  dirt'ercnt  casea.  In  some  the  inter\iil 
b  as  short  as  a  week,  or  even  less  ;  three  or  foor  weeks  commonly  chipsc, 
but  the  perio«l  may  even  be  extended  to  months,  and  at  the  time  when 
the  joints  and  other  stniclures  arc  attacked  a  slight  gleet  may  be  the 
only  renwining  evidence  of  the  local  lesion.  In  Pnnci^t's  <■»*(',  referred 
to  above,  the  arthritis  followed  a  month  aft4;r  the  inoculation  of  the  tii-st, 
uid  seven  days  after  that  of  the  second  eye.  It  is  obvious  tbit  when 
once  the  lo<ail  adectiort  is  completely  cured,  and  the  gouococcus  has  died 
out,  there  can  be  no  rolajuc,  ajHirt  from  a  fresh  infection  ;  but  in  some 
cases,  altbough  the  gonorrhoea  is  apparently  cured,  there  remains  a 
smouldering  infection  in  the  protttiitie  portion  of  the  iu*cthra,  so  that 
occasionally  rcla|>Hcs  occur  ajmrt  fi'oui  reinfection,  and  after  lung  j)eriods 
of  immunity,  in  patients  who  had  believed  themselves  to  be  entirely 
cured  of  ihe  urethral  lesion.  The  diagnosis  may  ihiis  be  very  difficult, 
or  even  remain  doubtful,  in  cases  with  articiUar  and  other  lesions 
strongly  suggesting  a  gonorrhoea!  origin,  but  no  evidence  of  urethral 
disease.  The  influence  of  external  conditions  in  determining  the  scats  of 
the  local  tnaui  festal  ions  of  systemic  di)<eiu>efl  is  A.p|Kirei)tly  itfitent,  and  it 
is  not  improliable,  as  some  authors  have  maintjuned,  that  suc!i  a  cause  as 
iin  injiu^'  may  determine  an  articular  attack,  or  that,  as  in  other  articular 
diseases,  a  joint  formerly  damaged  may  be  the  first  to  became  the  sent 
of  the  arthi-itis.  In  moat  cases,  however,  no  satisfactory  evidence  of  the 
action  of  such  concunent  causes  is  forthcoming 

Inruirnrf. — The  great  majority  of  cnses  of  gonorrhoe-nl  rhenniatifim 
occur  in  men,  and  even  when  allowance  is  made  for  the  greater  frequency 
of  gonorrhoea  in  men,  tlu-ir  liability  to  systemic  infection  would  appear 
lo  be  much  greater.  The  female  sex  is,  however,  by  no  means  immune, 
and  it  is  probable  thiit  the  disparity  is  not  quite  so  great  as  appears  at 
firrt  sight.  No  conclusions  can  bo  drawn  from  the  age  incidence  of 
^onorrhocal  rboumiiliiiui.  since  it  i<t  determined  solely  by  that  at  tvhich 
^Dorrhoea  is  usually  acquired.  Although  the  great  majority  of  cases 
occur  tn  young  adults,  it  is  eoraetimes  mot  with  in  hiter  life,  and  the 
group  of  oases  following  ophthalmia  neonatorum  proves  that  oven  early 
iufaocy  is  in  no  way  exempt. 

Patholog'y. — It  is  unticcciuary  in  the  present  statu  of  our  knowledge 
to  rt-fer  fm-ther  to  the  earlier  views  jis  to  the  nature  <if  gonorrhiHiid 
riieumatiiim.  AVo  have  seen  that  the  »ymptom-coniplox  here  presented 
is  characteristic  and  oitllke  that  of  any  other  disease,  a  point  to  which 
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Koumier  fint  clevly  directed  aUMitioa ;  Uie  maUdy  has  ihe  ^nn^crj 
ol  a  i1**finite  BpccJfic  disorder,  compomble  to  true  rhemuatMcn,  botj 
etteiilinily  <liir«?reni  from  it  The  generalisatioa  of  ofi  infective  dwaiBrJ 
wbicfa  in  most  iustaooes  rem&iiu  locaUiied,  may  l>e  due  either  W  tatj 
diEsemttiatiou  of  the  ipedfie  oi^eanism,  or  to  lystcmic  poisoning  by  tM 
chemicid  prfiducUf  of  iu  growtlL  The  available  evidence  poinw  v>  tM 
former  as  the  correct  inurpreiauon  in  this  instance.  It  i»  eaaio-  to 
exidaiu  upon  this  view  why  of  the  numy  fitffe.rtn  from  gonorrhoea,  a  it^ 
only  present  gonorrhoeal  rlieumatism  ;  and,  since  Potrone  and  Kamnierer 
fina  inveRtigated  the  mibject,  many  observer*  hav«  nought  for  the 
gonocowuB  in  the  Byno\iaI  fluid  from  the  affecli»d  joints  and  in  the 
vcfjetations  Htuatcd  upon  llie  enJocarJium  in  ca*ea  fatal  from  infective 
endocarditis.  The  uvidence  which  they  adduce  is  of  varying  d^i-ees  of 
cogency,  but  one  by  one  the  ipeciid  properties  of  the  gonocuccus  have 
liecn  recognuitd  in  the  organisms  obtained  from  thcec  HiUiiitiuns. 

ft  lutiHL  now  be  reg:irded  a$  ettablisbed  that,  in  some  casea  at  any 
mto,  the  fluid  obtAined  from  the  joinu  both  of  infants  and  adolta,  the 
bluod,  the  plotu^  exudation,  and  the  cardiac  vegetations  contain  diplo- 
coct'i  which  present  the  characteristic  shape  of  the  gonococctis ;  they  lie 
for  the  most  part  within  the  leucocytes,  are  dctiolorised  by  Grama 
method,  and  grow  readily  upon  a  mixture  of  human  blmid  serum  nnd 
agar,  whereaa  they  rofujie  t-j  grow  upon  any  or^iinary  culture  mclium. 
Inileed,  the  accounts  given  by  von  Leyden,  liordoniUffreduzzi,  and 
n»ayer  and  Bliimer  definitely  prove  the  dependence  of  the  above-mentioned 
lesions  uiwn  the  diucminatiou  of  the  gonococcus. 

Even  in  the  iuHumed  joiuts,  however,  the  gonocoecus  has  not  been 
found  BO  constantly  iw  might  be  expected,  and  there  is  reason  to  believe 
that  it  is  present  in  the  aynovijil  fluid  in  the  oirly  stage  only  of  the 
arlbritts.  Moreover,  the  synovial  fluid  is  proUiMy  not  the  best  material 
in  which  to  seek  for  the  or^nism,  which  would,  perbapx,  be  found  in 
greater  abundance  in  the  soft  tissues  of  the  inflamed  joints.  In  cosej* 
of  gonococcal  septicaemia,  with  endocarditis,  the  gonoooccus  has  been 
refieatedly  found  in  bloorl  removed  during  life  by  Thayer  and  Blumer, 
/Vhmnn  and  others,  and  recently  by  I>r.  Herder. 

Oenernl  Symptoms. — The  amount  of  constitutional  diatiu-bance 
iicconi|)4ii}ing  gonorrluwal  rhcimnatisoi  is  very  vaitable.  In  cases  of 
gonorrhoea  without  generalised  lesions  there  may  bo  febrile  disturbance 
and  other  symptoms,  which  have  Ijcen  JiscriHcd  to  alaorption  of  toxins 
fi-oni  the  primary  focus;  and,  on  the  othir  hand,  in  cases  iu  which  the 
juiiite  are  affected  the  elevation  of  temperature  may  l>e  «lighL  \NTien 
the  articulw  lewions  are  acute  rheumatic  fever  may  he  simulatefl ;  and  thus 
there  Is  every  grade  of  fever  and  illness  met  with,  culminating  iu  the 
pi-ofoundly  grave  symptoms  met  with  in  fatal  cases  of  gonorrhoea! 
septicaemia  and  pyaemia. 

Tht  Arihrilk  UMtm*. — Gonorrhoeal  arthritis  is  more  apt  to  00010"  in 
the  larger  thjm  in  the  snuiller  joint*.  It  may  be  confined  to  a  single 
articulation,  or  may  implicate  almost  every  joint.     Three  or  four  joints 
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Aukle 

32 

Fingers  and  to«B 

33 

Hip 

16 

Wru-l 

14 

Shotildtr 

12 

EDmit 

n 

Are  commonly  attacked  in  tbe  course  of  the  disease.  The  following  table, 
wjinpiled  fmm  those  of  Foncart,  Brandea,  Rollet,  and  Foumier,  shews 
the  relative  frtxjUtincy  of  the  several  joint«  afTccte^l  in  a  louiL  nf  II!) 
caaoe: — 

Ku<:«  attackvd  in  83  ctuee       Tvmporo-iuaxillary  j'oiul  attAck«d   iu 

6  iai«»« 
Mcstaiareofi  and  tarsus  attacked  in  5 

cawfl 
Sacro-iliac  joint      attacked  in  4  caws 
Slemy-diivicitlar  „  3    „ 

Cli<jndro-«»tftl  joiiitx       „  2    „ 

Tihirt-fibiilfli-  joint  „  I  cue 

The  table  illufltrates  several  points  of  iulerest.  The  qnite  excep- 
tional liability  of  the  knee  ia  a  matter  of  evcry-<lay  expenence,  but  it  is 
sttrjiris^ing  \o  find  that  this  joint  is  attacked]  almost  a*  frequently  w  all 
the.  other  joints  tiiken  tfigether.  Further,  certain  am'cnlrttionR  which  are 
little  liiJjIe  to  m06t  other  forms  of  arthntiti,  such  aa  the  eucro-iliitL  ;uid 
chundiu-costal  synchunJroses,  the  sternoclavicular  and  tibiu-fibuhir  juint», 
are  aiibject  to  gonorrhoeal  aithritis.  The  liability  of  the  teraporo- 
maxillary  joint  aUo  is  a  dia^noetic  pomt  from  rheumatic  fever,  but  not 
from  rhcuDiutuid  arthritis  und  u^tco-arthntie. 

The  clinical  features  of  the  articuUr  lesiona  differ  widely  in  different 
eases.  Sometimes  there  are  p-iin  and  stitfness  of  joints  with  nu  otmons 
•welling.  In  some  cases,  in  which  the  arthritis  is  of  an  asthenic  kind, 
th^w  is  synovial  cETusion  with  little  or  no  perianicular  swelling.  In 
OKire  acute  cases  there  is  more  periarticular  swelling,  local  heat,  and 
even  a  pink  blush  over  the  joints.  I^aatly,  one  or  more  joints  may  be 
the  ftcii  of  a  very  acute  Jirthritis  with  rednes*,  much  heat,  and  synovial 
distension  so  great  um  to  r.dl  for  paiacentesia.  Suppuration  may  even 
occur  in  such  a  joint.  This,  which  is  certainly  rare  in  gonorrhoeal 
rheumatism,  may  sometimes  be  attributable  to  a  mixed  infection,  but  the 
synovial  fluid  is  often  semipurnlent,  and  seeing  that  the  gonocoeciis  is  a 
pyogenetic  organism,  it  is  i>erhaps  surprising  that  suppuration  does  not 
more  often  occur.  Kienlxlck  has  pt>inted  out  that  the  Ttontgen  niya  reveal 
a  rarefaction  of  the  bones  in  the  neigh V>ourhood  of  the  inHanied  joints, 
which  renders  them  undtdy  truusparent,  as  in  rhoumnloid  arthritis  (see 

p.  il). 

The  arthritis  has  not  the  shifting  character  of  that  of  rheumatic 
fever,  and  is  much  more  persistent  Its  duration  is  measured  by 
veeks  rather  than  by  days,  and  fresh  joints  are  liable  to  bo  attacked, 
whilst  in  others  the  inflammation  is  waning.  Tcno-synovitis  with 
eflUsion  into  tendon-sheaths  iit  common,  an<l  tmrsae,  such  as  those  of 
the  patella  and  olecranon,  are  liable  to  become  iiiHanied.  distt-nrled,  and 
awulien.  The  pain  varies  with  the  severity  of  the  arthritis,  and  with 
the  degree  of  synovial  distension.  It  is  apparently  less  severe  than  that 
of  gout  or  rheumatism,  save  in  the  exceptional  emes  referred  to  above  \ 


^.A^smr'it-     M.^i»r.J:u*  fctf-xir  vKTrT.  t*  ■_-_  -r-iirtr  f-.m.-;  -ic  irruT^lkz*  fisfibM. 

pUu'jkf  haitriii/:  iu  tiu^gi  in  irtich  ttt  fvx.  i^id  ar^kle  Lave  riees  aiSKCM. 
W,  ib*  jff'j^fMU  »  rjiT  w>  Ki^arw  ^holiv  fftvormbie.  S«-j«;e  pan-er-U  ine 
W',  jfi  «  '.ri! y  pstUo^  vkAI'.v^vu  vfth  mAnv  joints  crmlr  anin'k«c(L  ato 
fn'w:!«t  jfT'Wknlv  acr^/pKEffL  th«r  fai»  ncalling  tba:  which  venr  rartiT 
loViOwt  Th*fliniSit,if:  fevw,  the  r'''vrfvrtinf^  r'TWv  of  JaccoaA  In  Kwn 
c^vM  th«;r«  Laa  afqAlIy  >«e«n  &  neri*3  of  relapses,  due  to  an  tinenred 
(ftfwtion  '>f  the  'J«:^[>  jjartJ!  of  th^  nrethra.  Moreover,  there  is  goc*i 
r<rav>ri  ty»  \^i\t:"*:  ».>iAt  ^onorrh'^eal  rheomatLmi.  which  is  certainly  apt  to 
ai:*jw;k  ir.':  v^rt*r»riil  m  wrll  a^  other  ]ointi»,  plays  a  part  in  the  caoation 
of  thfc  n'jp'l  'rofi'lition  of  the  <!jfinal  column,  known  as  spondylitis  de- 
fornwri.*,  An  afTe^.-tion  the  fAthoIojrj'  and  etiology  of  which  are  still  very 
oJ/wriM;  'vy:  p.  1 1/. 

'f'/yt'-i'/rially  joiriw,  artd  'iHjjecially  kneeii,  which  have  been  the  seats  of 
'^'fU'ft TU'f^]  artliri'.i>!  exhibit  the  remarkable  phenomenon  known  as  inter- 
uthUt'iK  liydrarthr'*-ii*  'i^ee  p.  CO/,  and  l^ec^^me  distended  with  flnid  at 
fix'^J  \^.r\'A».,  whi'-ti  rif.'ir  with  almr/nt  mathematical  precision.  Lastly, 
there  niAv  dei-elop  a  f^^^ndition  of  many  joints,  clinically  indistinguishable 
irttm  rherimau^id  arthntiii,  which  re^tilui  in  the  crippling  and  deformities 
due  t/j  niuv-'ular  coiitnujtur*-,  »o  familiar  as  Bequels  of  that  disease. 

I'ain  in  the  heel  rialU  for  Hjiecia]  mention,  an  an  accompaniment  or 
He'liiel  of  ffouorrhtf^tiil  rheumatism.  It  is  a  [jain  situated  beneath  the  os 
caJcix,  and  brought  out  by  the  pr*;f«nre  of  the  forrt  uixin  the  ground.  In 
ffime  eaMi;H  the  M;;it  of  [jiu'ii  ap[x;ar'<  Ui  }*e  the  insertion  of  the  plantar 
faHcIa,  but,  HornetimeK  it  U  thw  Ui  a  f^owtcttcad  inHammation  uf  the  peri- 
o>(t<!um  of  the  oh  t:si]<:\H.  In  any  ca^e  in  which  such  pain  is  complained 
of  a  gonorrhofiid  origin  must  trtj  excludwl,  but  it  in  not  uncommonly  due 
to  j^out,  und  in  wiuia  cww  neither  of  these  causes  can  be  shewn  to  have 
a  Nharo  in  iln  prrffluctiori. 

j^ffff-tu/iiK  of  J-'tnTiiie  nrul  Ma/rU-:'. — I'aitis  provoked  liy  movement,  and 
iridlntingulKhublf;  in  their  chanicUjrH  from  the  so-called  muscular  rheu- 
niatiKni,  arc  conunon,  but  among  the  rarer  manifestations  of  gotiorrhoeal 
rheumatism  is  an  acute  non-su[)punitivc  myositis,  which  is  nf  si)eciid 
interest,  IJsimlly,  but  liy  no  means  invariably,  the  affected  muscle  is 
in  the  neighlKxirliiKxl  of,  but  not  in  actuul  contact  with,  an  inflamed 
joint.  Thus,  iiHtw»ciated  with  an  arthritis  of  the  knee  there  may  be 
myositis  of  the  gastrocnemius,  or  of  the  biceps  or  triceps  in  association 
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^wiih  liflection  of  the  shoulder-joint.  The  inflamed  musclo  is  swollen, 
it«ly  tvtidcr,  Hiid  the  dkiii  over  it  may  Im  hot  and  i-vddeiied,  but  I^m-ciiz 
IracritieB  the  t«nderntM«  ;ia  usuiilly  leea  than  in  other  forms  of  arute 
myoads.  The  muBcle  may  feel  -aa  bard  ob  wood,  and  the  joint  which  it 
controls  in  he!d  in  dexiori  or  extension,  according  to  the  nction  of  the 
afTected  muscle.  Tho  sta<;e  of  acute  inflammation  docs  not  last  lonp,  hut 
the  nntwdc  i»  left  weak  :ind  sonie«-h:it  wiisttul  for  tuonu-  time  jifu'r  the 
myoAttis  subsides.  Cases  of  this  kind  have  been  described  by  Sir  V. 
Treves,  Dr.  Sidney  Philli|itj,  Luube,  Lurenz,  and  others;  and  I  have  aeon 
a  case  in  which  the  myoaitia  occurred  in  the  neighbourhood  of  an  in- 
flamed joint,  and  also  at  a  later  stage  npitrt  fmm  any  iirticuhir  lesion. 

J.  E-,  agixl  twenty,  haJ  ac«}\iinHl  gonurrliooa  three  luonths  Wforu  he  was  lirat 
Krn.  Five  weeks  (mm  \\»  onitet  he  hjui  pain  in  both  kneej*  and  in  the  Ivft 
_alioald«r>joint  Wbeo  hti  prvM>iiied  bini»Qlf  in  lliu  Casuutty  Ucpurtmeut  of  Sl 
luJoniew's  HuHjiital  ihcii)  wtre  aigns  of  tlluhion  in  the  left  BhouUer-joiiil, 
lufl  anu  was  heUl  in  the  fluxed  {KMltton,  and  t)ie  bi'uejw  htuneri  Wiu  ^wuHuu 
and  t»  hard  aa  wood  tbruugbout  itn  entire  length.  The  muscle  wu  exqutaitely 
ttuidcr,  and  ttierv  was  considerable  local  beat ;  its  iiillamed  condition  precluded 
any  movement  at  the  elliuw-joict,  which  wuk  bent  ut  u  right  angle,  but  was  nut 
itself  iuvt.lvi'd.  The  patient  was  treated  na  an  oul-imtient,  and  the  aivosili>t 
sobRided.  Three  weeks  after  his  first  attendance  he  was  admitted  with  a  mmilnr 
alTectioii  of  the  tnce|»i  of  the  other  anu^  which,  milike  Ihe  previous  oiyoeitis, 
could  not  bu  uttrihuled  to  local  extension,  us  Uic  juiiits  of  the  right  anu  wvru 
•jiiite  iinnlft^ted.  Thia  also  ituljuideil  imder  treatment^  but  both  the  muscles 
Attacked  rt-nmijted  Mtiiifwtmt  aintptiiefi. 

J/(tni/uf<i/wiu  in  the  Nervous  SyMrm. — Sciatica  either  of  the  neuralgic 
form  or  a  true  sciatic  neuritis  is  a  well-recognised  accident  of  gononhoeal 
rheurmttism.  but,  a«  Eulenherp  has  pointed  out,  the  affection  is  not  usually 
fttrictly  limited  to  one  or  l)oth  sciatic  nerves.  Hrachial  neimtis  also 
occurs,  but  is  much  less  common.  The  neuritis  is  UBually  in  the  neigh- 
l>oiirhrx»d  of  an  inflamed  joint,  but,  like  myositis,  may  appear  in  a  limb 
in  which  there  is  no  luthritis.  The  muscles  of  tht^*  aifected  urea  may 
srute,  and  other  trophic  phenomena  may  ensue.  Sometimes  there  may 
b«  oonspicnons  tenderness  and  palpable  swelling  of  the  inflamed  nerve- 
tranks.  In  a  remarkable  case  recorded  by  LiiKinis,  a  temporary  para- 
lyna  of  the  abductors  of  tho  vocal  cords  came  on  in  the  course  of  gonor- 
riiocal  rhcumiitism.  LazaruH  considered  that  this  was  prnbtibly  due  to 
nenriits  of  thrt  recurrent  laryngcid  nerves,  and  that  tho  fixation  was  not 
due  lo  a  erico-arytJienoid  arthritis,  nor  to  perichondritis  of  the  arytaenoid 
cartthige«.  Kicnl>OL-k,  who  has  collected  many  recorded  examples  of 
nervous  lesions  in  gonoirhoeal  rheumatism,  and  has  himself  observed 
otbem,  belicvos  that  nenritia  is  a  potent  cause  of  muscular  atrophy  in 
lhi«  disease  ;  this  atrophy  is  not  uncommon  in  .areas  so  far  rcmovn<l  from 
inflamrd  joints  that  it  cannot  be  refcned  lo  ihe  onlinarj'  arthritic  form. 
In  some  au^»  the  intense  nervo  [Kiin»  are  referable  to  the  implicttion 
of  the  Tertebral  joints  and  the  secondary  alfection  of  the  nerve-roota. 
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Kieulk»ck  also  refere  to  ca»es  of  gcuenUUed  neuritis  wiihom  any  oi'tic- 
ular  lusiorid,  atul  n;sc'iiili'liiig  that  which  resulu  frum  toxic  intluencoL 
Althiiiigh  bo  conaiders  that  in  some  of  the  recorded  cases  of  this  Iriorl  a 
gonorrhoeal  origin  is  hi^'hly  prolwible,  he  does  not  regard  thorn  as  «o 
obviously  of  thift  nature  as  the  more  local  nouritic  lesions  leferred  Ui 
libovo.  Not  only  ihc  (leriphoml  iicrses  but  the  spinwl  cord  may  be 
imjilicated,  and  <^ntiorrbut!;il  jmraplogifi  of  Kpinid  iirigin  may  be*  preACDt, 
In  such  cases,  which  have  Iweii  rocorded  by  von  l/oydoii,  Sir  W.  Gowers, 
and  othons  the  Ic^iou  present  is  usually  a  meningomyelilis,  and  you 
Leyden  holievoa  that  a  large  proportion  of  the  cases  upon  which  the  con- 
ception of  rertex  uriiuiry  pjiralysis  hjw  betsn  built  up  were  prolwbly,  whilst 
some  were  certainly,  of  this  nauire.  He,  however,  dehnitely  excludes 
the  cases  in  which  the  pamlytjis  is  associated  with  calculous  lesions. 

Ocitlar  lysioiis. — The  alTections  of  the  eye  iu  gonorrhoeal  rheumatism 
arc  comparatively  common,  and  tiiko  tlio  form  of  conjunctivitis  or  Kcloritis, 
and  iritis.  The  conjunctivitis,  which  i«  much  more  fretimmt  than  iritis, 
must  be  carefully  distinguished  from  the  punilent  ophthalmia  due  to 
direct  gonococnd  infection  of  tho  conjunctiva.  It  is  prc(>enl  at  somo 
stage  in  a  considerable  proportion  of  the  cases,  and  appears,  like  the  joint 
lesions,  in  be  one  of  the  manifefiUitions  of  tho  systemic  infection.  Iritis, 
when  it  occurs,  usually  attacks  the  two  eyes  in  succesaion  or  simullaue- 
ouely.     It  ia  of  the  serous  or  "  rheumatic  "  variety. 

The  foUowiu^  case  offers  a  well-uiark(;d  example  of  ganurrhoeal  rheumiUm 
with  ocular  lc9tou» :  &  muu  of  iwcuty-lhifc  years  of  agu  acquired  gonor- 
rhoea ill  June  IHH7.  Throy  w.reka  later  hi-  had  jmin  in  the  feet,  followed  "by 
an'elling  of  the  left  fiMt  aud  ankle.  Ijatvr  both  kuLi-s  became  swollen.  The 
discbarKe  ceased  in  October,  according  to  the  patient's  RtatemenL  In  January 
1688,  at  which  time  lie  lirtt  canic  luidct  obwrvatttjii,  the  joiuLs  were  still  pain- 
ful, ami  thefts  wtts  some  degree  of  flat-foot.  !te  then  bad  welbniarked  con- 
juiictivitis,  as  well  as  iritis  of  the  rij^hi  eye.  In  February,  after  the  right  eye 
bad  entirely  recovered,  left  iritifl  set  in. 

Fouruier  met  with  ocular  legions  in  fifteen  out  of  thirty-iune  caseo^ 
but  the  joints  were  not  usually  affected  contemporaneously  with  the  eyes. 
He  quut***  a  c.uso  in  which  four  attacks  of  gonorrhoea  within  Kve  years 
wore  foUowctl,  in  tho  first  instance,  by  ocular  lesions  oidy ;  in  the  second 
aud  third  iuatjuice«  by  afTccliona  of  the  eyes  and  joints,  and  in  the  fourth 
by  arthritis  alone. 

Cnrtlinr  Lrsions. — Although  pericarditis,  endocarditis,  and  myocarditia 
have  no  place  in  the  clinical  picture  of  gonorrhoeal  rht^umatism  in  any 
respect  comparable  with  that  which  they  occupy  in  connexion  with  rheu- 
matic fever,  all  these  lesions  do  occasionally  present  themselves.  An 
extreme  ojise  of  gonorrhoe;d  myocarditis  haa  Ikhju  descrilied  by  Council- 
man, and  it  has  been  clearly  demonstrated  hy  a  number  of  obeervere, 
including  Tlmyer  and  Blumer,  Ahumn,  and  Uoixter,  that  tho  goito- 
CQCcns  ia  one  of  the  organisms  which  can  and  do  produce  malignant  endo- 
carditis.    In  addition  to  casea  of  fatal  gonococcal  septicaemia,  in  which 
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the  prtttence  t>f  cntluc&nlUI  lesions  st^'Mrattng  with  gonococci  can  ho 
dumotu^tritcil  ;ifter  <]i'ath,  there  are  otlierB  in  whtcli  a  otHinc  miUTQiir, 
apparently  org;inic,  appnars  iliiring  an  attack  of  gonorrhneal  rliouniatism, 
from  which  th«  patient  makeB  a  good  recovery.  Such  cases  sujyjest  that 
gonococcal  endocarditis  is  iml  invariably  falnl,  Init  direct  proof  of  this 
is,  natunilly,  not  fonhcuming. 

On  the  other  hand,  infective  endocarditis  in  the  course  of  gonorrhoea! 
rheuniMlism  is  nut  invariably  due  to  the  gctiucoccua,  Imt  may,  as  in  a  case 
recorded  by  Kly.  bo  due  to  a  socondary  infection  with  another  orgaiii^m. 
PUuriiv  must  undombtedty  be  regarded  ;i8  one  of  the  lesions  of  gonor- 
rhoeftl  rheiunatii-m.  It  may  be  "dry  "or  accompanied  by  eff^ision.  A 
part-icnlarly  C(»nvinciMg  cjiso  of  pk-iirisy  with  clTu«iun,  in  which  the  gouo- 
coccus  was  cultivated  from  the  pleural  Hiiid,  has  Iiecn  recorded  by 
Bonloni-l'ffnilnzzi.  The  cnltivatwl  organium  proihu^d  urethnil  gonor- 
rhoea in  a  healthy  man  who  volunteered  to  I»e  the  Bubject.  of  the  experi- 
ment. 

Dta^osls. — The  presence  of  active  gonoirhoea  or  of  gleet  usually 
renders  the  diagnositi  of  gonorrhneal  rheumatism  easy ;  indeetl,  the 
clinical  feainre«  of  the  joint  lesions  themselves  often  suggest  the  correct 
concUision,  which  may  be  confirmed  by  the  presence  of  a  tu'etfaral  dia- 
cliarge.  On  the  other  hand,  il  is  not  tvifc  to  conclude  that  urthritis  in  a 
patient  with  gunoiThoeji  is  net-essarily  gonorrhoeal.  It  is  prol»aItle  that 
tb«  disease,  at  any  rate  in  the  earlier  stages,  is  not  infi'cquently  mis- 
I  taken  for  true  rheumatism,  osijecially  when  it  occurs  iu  women ;  but 
I  nispicioD  is  soon  aruu:^ed  by  tlio  absence  of  nmrked  fever,  or  by  tlie 
^■batinacy  of  the  arthritis,  which  shews  no  disposition  to  yield  to  the 
I^Blierlic  trcalincnt.  Conjunctivitis,  iritis,  or  arthritis  in  the  temporo- 
nutrillary  or  sternoclavicular  joints,  in  the  cour-se  of  a  supposed  attack 
of  rheumatic  fever,  should  always  suggest  the  |K)ssibiIiiy  of  a  gonorrhoea! 
origin  ;  but  it  must  not  !«  forgotten  that  rheumatoid  arthritis,  in  which 
the  tcmpftrit-inaxillary  jointa  are  mure  liublc  to  suffer,  in  its  more  acute 
forms  may  also  \n-  mistaken  for  rheumjitic  fever. 

Prognosis. — The  prognosis  on  the  whole  is  favoiindde  ;  a  fatjd 
terminnti'in  is  extremely  rare;  and  recovery,  although  long  <Ielayed,  is 
as  a  rule  complete.  Nevertheless  in  giving  a  prognosis  the  risk  of  ^brons 
ankylosis  of  the  affected  joints,  the  occaisional  (jccurrence  of  gonococcal 
•epticaemia,  :uid  also  the  possibility  of  the  subsequent  development  of 
rbeumatnid  rbangoe,  should  always  be  rememl»ercd.  The  patient  should 
be  emphatically  warnc<i  that  a  fresh  gonorrhoea  is  almost  certain  to  be 
follnwed  Ity  a  return  of  the  articular  disease,  and  that  each  Kuecossive 
atta*:k  is  apt  to  be  more  severe,  even  more  refractory  to  Ircalment,  and 
more  likely  to  canse  permanent  disablement. 

Treacment.  — As  Sir  James  Paget  taught,  long  ago,  the  essential 
point  in  the  .successful  treatment  of  gonorrhoeal  rheumatism  is  the  cure 
of  thf>  primaty  lesion,  :md  this,  when  of  long  standing  and  in  the  posterior 
part  of  the  urethra,  may  )>e  no  easy  task.  So  long  as  a  focus  remains 
from  which  gonooocci  may  be  again  disseminat«d,  treatment  directed 


against  the  psoudo-rhomuatic  lesions  has  littlo  chance  of  proving  lastingly 
Buccessfiil.  Nu  known  drugs  have  any  coitspicuoits  cfTeci  u}>on  cho 
articular  lesions.  Sodium  salicylate  is  of  little  or  no  Kv;iil,  »nil  ttiuugh 
aspirin  nften  reltovcs  ymm,  it  in  upon  iodides  only  that  reliance  can  Iw 
placed. 

Kest  is  iraporunt  in  this  as  in  other  forms  of  ftcute  or  sul      

arthritis,  and  j^hoiild  be  enforced  ewn  when  ]Kiin  dwH  not  render  it 
obligatory.  With  rest  and  tinio  the  intlfimcd  joiiii-s  iwi-dly  recover  com- 
pletely, but  it  must  Ih!  recognised  that  in  this  disease  there  is  a  coosider- 
nblo  tendency  for  Hbroua  adhesions  to  ]«■  formed.  lu  severe  cases  one  or 
moi-e  joinM  may  l>e  intensely  swollen  and  tij^htly  distended  with  fluid, 
and,  as  has  been  already  montioneJ,  actual  suppuration  may  occur. 
Punctiu-e  is  occasionally  re<|uirod  for  the  relief  of  oxtrunic  tension,  and 
some  surgecjiis  have  strongly  iidvocJited  arthrotomy  and  drainage  at  an 
early  stage  of  the  arthritis.  Thus,  Thiory  (1K9'J)  recoi'ded  cases  success- 
fully  treated  in  this  manner,  and  O'Conor  (1S07  antl  1891*)  advocated 
the  general  employment  of  these  measures  in  gonorrhocal  rheumatism. 
There  can  be  no  qiiustion  of  the  value  of  this  pliin  of  trontment  in  sillu 
able  cases,  but  these  authors  appear  to  take  an  unduly  gloomy  view  of 
tlio  ptospecta  of  ordinary  coses,  and  to  over-ostlraate  the  risks  of  fibrous 
ankylosis  and  of  destructive  changes  in  the  joints.  On  the  otbcr  hand, 
iu  not  a  few  casca,  thu  ultimate  results  would  proliably  have  been  far 
more  «itia6u)tory  if  surgical  meiisures  had  been  resorted  to  at  an  early 
stage. 

The  method  introduced  by  Uior,  and  extensively  employed  in 
Genuany  at  the  present  duy  in  the  ireatraent  of  various  morbid  con- 
ditions, b:ts  yieUU'd  giHid  results  in  this  discjise.  The  methoil  has  already 
boeii  tiescrihed  in  connexion  with  rheumatoid  arthritis  (p.  2K).  The 
byperaemia  induccl  by  ait  india-rubber  ban<lage  lightly  applied  above  the 
affected  joinU  has  lieen  maintained  for  variuus  lengths  of  time  daily, 
varying  from  ten  or  twelve  to  twenty-two  houi-s  in  the  twenty-four,  to 
two  applications  daily  at  first  for  a  few  minutes  oidy,  mid  Ifiter  for  longer 
periotls  up  to  three  horn's.  This  njcthod  is  sjiid  to  bring  about  a  iTipid 
relief  of  pain,  and  absorption  of  the  effusion  in  the  joints  and  in  the 
neighbouring  stnictures.  Hirsch  reganis  the  treatment  as  valuable  from 
ita  simplicity  and  the  ease  with  which  it  is  ajiplierl,  but  unlike  some 
others  who  have  tried  it,  diil  not  find  that  it  shortened  the  duration  of 
the  illness  ;  nor  would  such  local  treatment  be  ex|>ectcd  to  exert  any 
profound  effect  upon  a  systemic  infection,  although  the  absorption  of  the 
eftiision  may  well  preserve  the  joints  from  the  more  permanent  damage 
that  they  might  otherwise  sustain. 

The  attempt  to  combat  gonorrhoea!  rhemnatistn  with  an  antigono- 
coccic  Bomm  is  clearly  indicated,  and  baa  already  given  encouraging 
restdtfi.  Thus,  Torry  pre(tfired  an  anii-gonococcic  serum  with  which  J. 
Kogers  obtju'ned  very  satisfactory  i-csults  in  the  large  majority  of  the 
ciwos  iu  which  it  was  injtctcil  liypodcrmiL-ally.  some  of  the  coses  so 
benetitod  being  of  the  more  chrouic   and    prolonged  variolies.      L'n- 
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fortnnauly  the  serum  lias  no  niarkeii  effect  upon  tho  pn'mary  local 
(rcnible ;  Toiry  is  inclined  lo  ascribe  ihis  to  tbc  quantity  of  iruiniirie 
l.KxiiM  which  is  able  to  cope  with  the  compamtively  few  gonococci  of 
chrtmic  infections,  being  insufficient  to  destro}-  the  large  numbers  present 
in  the  urethra  in  acute  gonorrhoea.  Y*rs.  S^iUau  Fcnwick  and  Pnrkiuson 
liAve  obiAined  exceltent  results  with  rectal  injections  of  a  polyviUent 
MtitisnepifKKicoic  jt^jmni  in  guiinnhocnl  rheumatlHtri an<i  even  in  gonococwil 
septicaemia  with  endocardial  murmurs.  In  their  two  cases  of  septicaemia 
an<i  cndncan  litis  rocovory  was  complete  so  far  us  iho  joints  were  con- 
C437ied,  although  the  state  of  the  patients  appeared  at  one  period  to  be 
dcApemte.  Injections  of  1 0  c.c.  of  the  serum  were  administered  daily 
{ter  cectum  for  various  pen'ods  in  different  case^  In  a  case  of  simple 
j;otiorrboeaI  lu-ethiiiis  a  very  satisfactory  result  was  obtJiincd  without 
any  oth&r  treatment.  Other  serums,  »uch  as  the  antidJphtberitie,  a 
specially  prepared  anti-gonococcic  serum,  anil  nomial  horse-serum  in 
20  cc.  doses,  gare  no  relief  in  aurh  caws.  In  each  case  tlio  presence 
of  m  gnnorrhoeal  infection  was  establisbed  by  bacteriological  methods. 

The  slighter  degrees  of  t>tif]iiet>s  which  not  infretpiently  pei-si»>l  after 
tho  utflaminatory  changes  in  the  joints  have  subsided  may  usually  l>e 
remored  by  massage  and  jiafisive  movement-s  and  hot-air  or  rafliaiit  heat 
Kiths  and  the  other  methods  of  treatment  carritd  out  at  b&ilth  resorts 
pnive  of  grent  service  in  leraoving  aucb  seijucla  of  gonorrbocal  rheumatism. 
When  firmer  fibrous  adhesions  have  forirred  mure  energetic  meafiiires, 
such  OS  movement  umlor  un  aniiesthetic,  may  be  necessary.  In  any  case 
in  which  the  condition  of  the  joint  is  such  that  complete  ankylosis  is 
Uircat«ned,  arlhrotomy  ami  draiuago  will  prokibly  be  resorted  to  at  the 
prejient  day  ;  but  if  for  any  reason  this  o^ieration  Ite  decider]  against,  care 
must  1k!  tJiken  that  if  ankylosis  should  ensue  tho  position  of  the  limb  may 
be  the  most  favourable  that  is  possible. 
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THK  ARTHniTIS  or  Dysbntbrv. — That  uflectiun  of  joints  is  by  no 

ns  rare  in  dysentery  has  long  been  known,  and  Dcwevi-e  has  ciilled 
tcntion  Ui  a  reference  by  Sydenham  to  the  occurrence  of  nrtit  ular  ami 
musctdar  pjtins.  like  tln^se  of  rheumatism,  in  cases  observed  during  an 
epidemic  in  1*)72.  In  the  literatuit  of  tho  eighteenth  century  a  number 
of  rvferences  to  these  complications  are  found. 

That  arthritift  is  met  with  lit  bacillary  dysentery  is  undoubted,  but  I 
hare  liern  umihle  tn  find  any  definite  statement  aa  to  itfi  occurrence  in 
ihe  aniocbi'-  form.  In  different  epidemics  the  proijortion  of  cases  in 
which  legions  of  the  joints  occur  varies  considcrnbly,  but  n  ct^immoh 
pro|rirtion  appears  to  he  3  to  4  per  cent. 

t'tti^riningy. — I  have  not  found  any  record  of  the  detection  of  Shiga's 
bacillus  in  the  inHnmed  joints.  Kemliuger  (1898)  failed  to  find  any 
organisms  in  the  articular  fluid,  and  Salle  was  nut  more  successful  in 
I9(in,  hut  in  1^03  he  found  the  colon  Ikacillus  in  the  synovial  fluid  from 
the  knew  in  two  cues,  and  the  same  organism  in  the  inflamed  cod- 


junctiva  of  another  patient.     Major  Beveriiige,  who  described  dysenteric 

arthritis  (iraong  our  soldiers  in  the  South  AfricAn  War,  IS9<J-1902,  isolated 
and  cultivated  a  small  Gram-iiegjUivo  diplococciw  from  the  peripheral 
blood  of  the  patietita  when  the  uiticidar  symptoms  wcru  at  their  height-, 
whenjas  in  control  cases  of  dysentery,  in  which  the  arthritis  wm  alwciit, 
the  peripheral  lilood  jn-oved  sterile.  He  does  not  appear  to  have  rajide 
any  bacteriolojricjtl  examination  of  the  synuvk!  fluid. 

SifmjflonLs. — Arthritis  cjinnot  be  rcgardwl  as  a  grave  accident  of  the 
disease,  seeing  that  it  is  mtw.t  commonly  met  irith  in  mild  cjiKeit,  and  ix 
of  short  duration,  Iea\in|»  ito  permanent  clamaj;e  behind  it.  The  onaet 
of  the  articidar  inanifestatiotis  commutily  fullu^s  the  torminatioTi  of  tbo 
acute  sta^e,  when  the  temperature  has  fallen  and  the  diarrhoea  has 
abated.  It  is  nsiially  attended  tiy  a  fresh  elevation  of  temperature,  bnt^ 
speaking  generally,  the  constitntional  dirttnrbance  which  attends  ita 
developments  is  slight.  The  largost  joints  arc  most  commonly  flfl'cctetl, 
and  CHpticially  the  knees ;  the  elbows  and  ankles  are  fre{|iiently  altackerl, 
und  sometimes  the  snudlor  joints  also.  The  akin  over  the  inHamed  juinta 
is  not  reddenod,  and  there  is  little  local  heat  or  KponL>inpons  iwiin. 
Movement  of  the  joints  causes  pain,  and  there  is  tenderness  on  pres&nre, 
especially  over  the  insertion  of  ligaments.  Tlierc  may  be  jjvuovIhI  ulliwion, 
somf^times  of  an  ostreme  <Iegree,  especially  in  the  knec3,  Salle  descrilwis 
the  Hnid  removetl  by  pnnctiirc  as  cleiir,  yellowiah  in  tint,  and  string}*, 
and  aa  occasionally  purulent.  The  arthritis  usually  subsides  in  k  week 
or  ten  days,  leaving  behind  it  some  temporary  stiffness,  but  in  most  cases 
no  pemuutent  damage.  Sometimes  the  arthritis  is  more  pereistent, 
especially  when  the  smaller  joints  are  atTected,  and  Dewevre  has  seen 
it  last  as  long  jw  seven  months.  There  is  little  or  no  tendency  to 
relapse.  It  is  rare  for  chronic  and  crippb'rig  articular  lesions  to  follow 
dysenteric  arthritis.  As  in  gonDrrhoe;il  rheiitiiatisni,  neuralgiue,  such  as 
sciatica,  and  conjnnctintis  may  accompany  the  lesions  of  tht?  joints. 

Tro-itiiient — Major  Ueverldge  obtained  the  best  results  with  ipLinine 
in  five<grain  doacs.  Salle  recommends  rest  in  cases  without  clTusion,  and 
the  application  of  io<Iitie  or  of  iminlrs  4r  ffu.  In  cases  with  eHusion, 
puncture  and  compression  of  the  joints  should  be  employed. 


SYriiiUTic  Arthritis. — Several  distinct,  articular  lesions  may  be 
met  with  as  manifestations  of  ayphilitis.  Those  have  been  studied  by 
J^rnior  and  his  pupils  in  France,  and  in  thi»  country  by  Fmf.  Howard 
Mai-sh,  Messrs.  .lonathan  Ilntehinaou  junior,  Clutton,  and  others.  .V 
valuable  general  description  of  these  forms  of  arthritis  wiu  published  by 
Morostin  in  IttOl. 

The  articidar  lesions  differ  in  character  according  as  they  appear  In 
the  earlier  or  later  stages  of  syphilis.  Articular  |>:diis,  a[>art  from  any 
objective  signs,  are  not  uncommon  in  the  furltf  s^mntLiry  staoe^  and  occasion- 
ally several  of  the  Urger  joints,  and  cspecinlly  the  knees,  are  attacked  by  a 
subacute  arthritis.     The  aflected  joint<s  may  )»e  slightly  swollen,  and  may 


jbev  slight  etliision.  The  skin  over  them  may  be  of  natui-al  tint  or 
Bomewhat  reddened.  The  IxkUIv  teinperHtuix'  is  little  if  at  nil  riiised. 
The  ]>aiii  aiiiy  be  lictite,  espt-L'ially  nt  night,  »ihI  the  aOectiun  resembles 
in  many  respeoui  an  att:ick  of  gonon'hoea]  rheumatism  of  modemto 
Boverity.  Much  lest*  frequently  otie  or  two  joints,  usually  the  knees, 
ftre  the  seata  of  an  indolent  bydmrLhrosis,  whereu£  all  olhei-  BJgiis  of 
inflammation  are  wanting,  and  there  may  Iw  vo  little  pain  that  thu 
condition  is  overlooked.  The«c  forms  of  arthritis  yield  to  antiHyiihilitic 
treatment,  Llie  subacute  arthritis  readily,  the  painless  bydrm'throsis  less 
satiefuctorily. 

The  articular  laiiions  of  the  trrtinrtj  gin*}'-  are  of  Mveral  kinds.  In 
some  cases  the  synonal  membrane  and  the  periarticular  structures  are 
the  scats  of  gummatous  initltrntion,  and  there  may  be  some  eil'usion  into 
the  cavity  of  the  joint,  whereas  the  lionea  shew  no  signs  of  disease. 
In  a  fnrni  spoken  of  by  ftfr.  •foiiathan  Hulchinsnr)  junior  ait  ehondrrK 
arthritis,  there  is  thickening  of  the  synovial  memhmne  and  conspicuous 
hji'pertrophy  of  its  fringes.  The  aniculiw  cnrtilagL-s  exhibit  pit«,  which 
may  extend  down  to  the  bones,  and  are  linet^l  vitb  fibrous  tissue.  In 
another  class  of  cases  the  affection  of  a  joint  ts  secondary  to  disease  of 
the  adjacent  {wriosteum  and  bones,  the  ends  of  the  Ijone  are  eolarged, 
and  the  hypertrophy  extends  to  the  diaphyscs.  At  the  same  time  there 
u  efiusion  into  the  synovial  cavity. 

In  rmiiirnitnl  fyjihilis  also  the  joints  may  Im  implicated.  They  may 
be  attacked  in  connexion  with  the  syphilitic  epiphysitis  of  infants,  anH 
BUppuration  may  even  occur  in  them.  Mr.  Clutton  has  described  a 
chronic  hydrarthrosis,  usually  of  the  krioc«i,  in  older  children  the  victimH  uf 
inherited  syphilis ;  in  the  majority  of  his  cases  there  was  interstitial 
k<*ratiti2.  I)r.  Still  is  inclined  to  boHevo  that  the  condition  of  the  joints 
met  with  in  children,  which  closely  re.tenibles  the  osteo-arthritis  of  later 
life,  with  osteophyte  foiTuatiou  and  nodes  like  those  of  HcbordcUr  is  of 
syphilitic  origin  ;  and  Morestrn  speaks  of  biwirre  thickening  and  out- 
p-Qwthfl  of  the  cpiphyscji  a-s  results  of  the  inherited  disease. 


PNETz-ilontHXAL  ARTHRITIS. — It  has  long  been  known  that  acute 
arthritis  is  an  t>cca.'jiunid  though  rare  complication  of  pneumonia ;  but 
trtir  more  exact  knowledge  of  such  lesions,  and  the  recognition  that  the 
pneumococciu  prorluccs  morbid  tihanges  in  many  part*  of  the  body  besides 
the  limgs,  date  from  1888  and  the  researches  of  Weichsellmura.  Le 
Roiix's  nionugmph,  published  in  1891*,  laid  the  foiuidatiou  of  a  more 
coroph'te  knowledge  of  pneumococcal  arthritis  in  all  it«  aspects,  and  I>t. 
R  J.  Cave  was  the  first  British  author  to  din^ct  attention  to  the  subject, 
in  1901.  Since  then  this  form  of  arthritis  hivs  excited  much  interest,  and 
\'a]uable  contributions  to  it^  study  have  been  made  by  Herrick,  Dudgeon 
and  Branson,  l£aw.  Pasteur  and  CoiirUiidd,  Herzog,  and  others. 

In  adults  this  lesion  occurs  in  direct  association  with  pneumonia  in 
the  great  majority  of  cases.     It  may  precede  the  development  of  the 


pnlmuiiury  lesions,  but  more  frequently  comes  on  during  convatoscencc. 
In  some  instances  n  is  merely  an  incident  in  the  course  of  pneumococcal 
RGptioAemin,  and  m-.iy  be  JLssociat©d  with  pneumococcal  endocarditis.  In 
«;hildri;n  it  nmy  uccui-  npirt  from  any  pulmonary  troubles ;  tirid  Mr. 
Diul^cou  iiiid  Dr.  Brantion  assign  to  the  pneiunococcn^  the  chief  iKirt  in 
the  pixxiuction  of  the  acute  suppurative  arthritis  of  infants,  and  are 
supported  in  this  opinion  by  Herzog's  investigations.  Kven  in  later  life 
it  may  occur  ua  a  primary  lesion,  as  I>r.  W.  Pastem-  and  others  h;ive 
shewn,  and  in  some  cjutes  it  may  be  SMSociated  with  other  minor  pneiniio- 
coccal  Troubles  such  as  otitis  merlin. 

Like  other  forms  of  urthritis  duu  to  pyogonctic  oi^anisms,  pnewmo- 
coccal  tirthritis  is  iiol  always  auppurative.  The  Hiud  in  the  syiioviid 
cavity  may  be  creamy  pus,  sero-purulent,  or  oven  serous.  Even  in  the 
same  «UM)  suppiinitinn  may  occur  in  one  joint  und  nnt  in  another.  The 
inflammatory  changes  may  be  confined  in  the  synovial  membrane,  or 
may  lead  to  erosion  of  the  CKitilagoii,  and  may  invade  the  bones  and 
periartieuliir  struclnrea. 

In  ita  riihirai  itspfdn  pnenmococcal  arthritis  resembles  other  variettegJ 
of  acute  inflammation  of  joints,  and  especially  those  of  pyacmic  origin. 
The  iiWelling  may  be  almost  entirelv  due  to  synovial  elTiision,  or  may 
invade  the  periarticular  stnictures.  The  skin  covering  the  joint  mny 
be  reddened,  and  there  may  t^M?  widesprea*!  owlcma  in  its  neighl)ourhond. 
Pain  may  be  acute  and  severe  or  com ptira lively  sligtit.  and  there  is  usually 
conspicuous  toudcrness  when  the  joint  is  handled.  The  large  joints  are 
most  often  attacked,  and  the  knees  more  often  than  any  others.  Of  the 
smaller  joints  the  stemo-rlavicular  would  appear  to  be  seats  of  election. 
Not  unccimmnnly  the  aithritis  is  contine<l  to  a  single  joint.  An  injury 
old  or  recent  seems  to  be,  in  not  a  few  instances,  the  det,ermininjr  cause 
of  the  invasion  of  a  particular  joint,  a  feature  which  the  pruuniocnwal 
shares  with  other  forms  of  arthritis,  including  gout.  The  constitutional 
disturixuicc  wliich  attends  the  arthritis  is  chiefly  dependent  upon  other 
circumsUnceif.  In  cases  with  pneumncoctml  septicfiemia  it  is,  of  com 
intense;  but  when  a  single  joint  is  attacke<l  during  convalescence  from 
pneumonia,  the  onset  may  be  marked  by  but  little  elevation  of  temperature 
or  acceleration  of  the  pulse. 

P/'M/mmn  HH'l  Trt'Ument.  —  Among  cases  in  which  pneumococcal ' 
arthritis  occurs  the  deatli-r;u<>  is  high.  Thus,  among  52  cases  collected 
by  Herrick  no  less  than  34  were  fatal.  The  treatment  is  mainly 
surgical.  In  supfiurative  cases  incision  and  drainage  of  the  joint  ts 
ind)cate<],  and  hu"  fre"|ucntly  been  nttendc<l  with  excellent  results.  In 
Aome  cases  in  which  the  etVusion  proved  to  be  serous  or  semi  pundent, 
withdrawal  of  the  fluid  by  pimrtJire  has  suflicod  to  bring  almut  a  cure. 

In  cases  of  pneumococcal  septicaemia,  in  which  the  arthritis  is  n  minor 
incident,  treatment  of  the  joints  is  not  likely  to  have  any  real  influence 
nn  the  resulL 

The  accotmts  referred  to  above  deal  with  cases  in  which  the  nature  of 
the  arthritis  has  been  conclasivety  proved  by  bact«riologic8l  methorls ; 


but,  aa  Maucbiire  has  sfauwn,  a  mppumtiTe  arthritis  complicuting 
lotnaoiiia  i&  not  necessarily  due  to  mvaaion  of  the  joints  by  the  pnontno- 
'eoooua,  nor  is  it  poesible  to  arrive  at  a  definite  diagnosis  of  pneumouocad 
arthritis  on  clinical  grounds  alone. 

Some  other  formh  op  Puri'LBNT  AKTHBirrs. — The  part  played 
by  the  ordinary  pyogenelic  streptococci  and  suphylocfkcci  in  causing 
pyaemic  arthritis  is  well  recognise*!  and  calls  for  no  K|iecliU  description, 
but  even  these  organisms  may  give  rise  to  an  .irthiitis  which  is  not 
wippurativo ;  Jndec*!  Singer  iind  othoi-s  l»e!ievc  that  rheumatic  fever  is 
Divrely  an  attenuated  pyaemia  in  the  cauaation  of  which  such  micro- 
organisms play  the  chief  part  (nV/<  Vol,  II.  i'art  I.  p.  fil5).  Again,  as 
'Xlax  Schiiller  has  clearly  shewn,  even  in  forms  of  fiecondary  arthritis,  in 
n-hich  (he  specific  haotcrhim  of  the  primary  disease  isfonnd  in  the  joint, 
micrococci  aro  not  infrequently  present  in  prepunderviling  inimbors. 

The  meningococcus  or  ffiplfjatemx  intTarcliuiarts  of  Woichselhaum  baa 

Lftlao  been  shewn  to  Iw  present  in  joints  which  are   the  neats  of  arthritis 

^arising  in  the  course  of  cerebrospinal  meningitis,  and  of  that  attenuated 

form  of  ihf  same  di^cju^c  which  occiu's  sporadically  as  the  poatonor  basal 

meningitis  of  yoimg  chilili-en. 


KursuTisME  TiBKRcrLKUx. — In  1900  Poncet  advanced  the  view 
that  the  articidar  lesions  of  lul>C]'ciilosis  were  by  nu  means  confined  to 
the  more  familiar  and  destructive  lesions,  the  lumrur  UnncJte  of  French 
anthorK.  He  maintained  that,  like  other  zymotic  diKcases,  tuberculosis 
DccustonaUy  gives  rise  to  a  |>seudo- rheumatic  affection  compantble  to  the 
jnorrboeal  and  dytwnteric  varietieji.  and  described  I«oth  articidiu-  and 
irticular  manifestatinns  of  this  form  of  pseudo-rheumatism.      In  s(^)me 

EmMvi  an  arthralgia  may,  according  to  Poncei,  be  the  sole  manife<!tation8 
in  the  joints,  in  others  there  is  a  synovitis  which  may  he  compared  to 
aeroufl  pleurisy,  and  which  in  its  clinical  fejitnres  and  transitxiry  nature 
Diay  BimuL'tt«  true  rheumatism,  or  rheumatoid  arthritis.      In  not  a  few 

itaam  the  joinia  recover  cuiiiely,  in  oihere  the  ordinary  destructive 
tuberculous  lesions  develop,  and  in  others  again  bony  ankylosis  results, 
as  in  the  variety  of  spondylitis  deformans  called  by  PiciTc  Marie  spondy- 
In«i-  rhixom^liqne  (see  p.  41),  of  which  Poncet  believes  tubercidosis  to  he 
probably  one  of  the  causes. 

This  4|Ucation  of  tuberculous  paeudo-rheumatism  has  since  atlmcted 

^nuob  attention  from  French  physicians,  ami  has  been  discussed  in  various 
lAtiM  and  journals.      A  «itndy  «>f  the  literature  of  the  subject  leads 

tlo  tie  conclusion  that  not  a  little  of  the  endence  brought  forwarfl  is  far 

'from  cogent,  and  that  many  of  the  cases  adduced  in  supfxirt  of  the  above 
thesis  are  capable  of  other  inter] )retationB.  In  some  instances  an  acute 
or  subacute  arthritic  attack,  followed  by  complete  recovery,  has  preceded, 
at  A  cousidenible  internal,  the  onset  of  unequivocal  manifestations  of 
tnhercuIiMiis.     In  others  the  only  ovidence  of  a  ttdierculous  origin  is  a 


reaction  to  tuberculin,  which,  boweTer  convincing  of  the  presence  of  a. 
tuberculous  focus  somewhere  in  the  btxly,  can  hardly  be  regarxied  as 
proving  the  tuljcrculous  niiturc  of  ihc  articular  lesions.  There  are, 
howover,  ciuiea  in  which  the  evidence  jivaihtble  is  f«r  stronger,  e8|)ecially 
one  recorded  hy  tiritfon.  The  patient,  a  man,  aged  MS,  developed 
an  arthritic  uttack  with  clinical  features  clos«ly  i-esembling  those 
of  goiiorrhocul  rheumatiam,  in  which  many  joints  were  implicated, 
including  the  sterno-clavicular  and  tenii>oi-o-maxillary  articulation». 
The  joints  most  affected  %vi;»rc  one  ankle  and  knee,  of  which  the  latter 
was  the  »c«l  of  a  consirJenible  effuisiun.  Gonorrhoea  could  bo  excluded, 
and  in  [lefault  of  any  other  diagnosis  the  poswbility  of  tuberculoais  waa 
thought  of,  although  there  were  no  other  manifestationN  of  that  diftenite 
in  the  lungs  nor  elsewhere.  Cytologiad  investigation  of  some  Hnid 
wilhdi"awn  from  the  knee  shewed  nbutulancc  of  lymphocytes,  as  is  the 
case  in  serous  pleuritic  fluid,  whereas  in  true  rheumatism  and  gonoixboeal 
arthritis  polyninrphoiniclear  leucocytes  preponderate-  This  evidence  of  a 
tuberculous  origin  of  the  arthritis  received  important  support  from  the 
piXMluction  of  tuborculoeis  in  gxiiueo^pigs  injected  with  the  synovial  fluid. 
Long  before  the  guinea-pigs  were  killed  the  [Mtient  had  made  a  »)mpleta 
recovery.  It  remains  for  future  investigation  to  aliew  whether  eases  of 
this  kind  are  at  alt  common,  and  in  how  many  of  the  case*  regarded  a« 
examples  of  tuberculous  rheumatism  on  clinical  grounds  and  in  which 
the  Ictiiona  have  dcveloiwd  in  direct  association  with  visceral  lulwrculoHis, 
such  evidences  of  a  tuberculous  nature  of  the  arthritis  are  to  be  obtained. 


I 
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Other  varietiks  op  rNFEcnVE  Arthiutis. — The  form*  of  infective 
arthritis  mentioned  in  the  preceding  sections  by  no  me^tns  exhaust  the 
liei  of  such  atrectiuns,  for  there  are  few  zymotic  ilisea«eA  in  couTiexion 
with  which  inikmmatiou  of  joiuts  has  not  been  doecnbed  as  att  occasional 
accident.  Thus,  arthritis  haa  been  obser\-ed  in  connexion  with  variola, 
measles,  mumps,  diphtheria,  glanders,  and  erv'sipehw.  In  enteric  fevei' 
it  is  not  a  very  nire  complication.  Of  the  articular  lesioutj  of  iiearlBtinii, 
one  class  at  lejist  lias  a  pernliar  interest,  because  of  its  very  close 
resemblance*  to  tnie  acute  or  aul>acuie  rheumatism.  The  resemblance  is 
the  more  striking  because  it  is  apt  to  bring  in  its  train  some  loanifesta- 
tious  which  are  unually  rcg.trded  as  rheumatic  in  a  mom  strict  sense, 
such  as  chorea  and  even  subcutaneous  nodules.  It  is,  indeed,  difficult 
to  Iteliove  that  in  some  at  least  of  the  cases  in  which  such  troubles 
np[>eared  during  the  [Htrifxl  of  desquamation,  we  have  not  to  deal  with 
true  rhcnmatifini  cuniplicating  or  foIloM-ing  scarlatina. 

In  not  a  few  of  the  a)K>ve  diseases  the  articular  lesioius  are  in  some 
cases  of  a  transitory  and  pseudo-rheumatic  character,  whereas  in  others 
they  end  in  suppuration.  For  descriptions  of  these  varieties  of 
arthritis,  in  so  far  as  they  possess  any  clinical  importance,  the  reader  is 
referred  to  the  articles  dealing  vith  the  sevoral  diueuscs  rcfcn-ed  to. 

A.  K.  GAKRua 
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INTERMITTENT   HYDRARTHROSIS 


By  A.  E.  GAinion,  M.O.,  F.H.C.I'. 

It  ia  rliSicult  tu  dtitormine  tht:  [ilaco  to  l>c  aaaigned  to  the  hizurre 
phonomenon  known  ns  intermittent  hydrartbrosis  in  any  account  of  the 
m.itinlies  which  implicat«  the  joints,  and  whether  it  Bhouid  he  regarded 
as  n  disease  .*«('  genrn$  ur  ks  u  symptom  only. 

It  conaists  essentiaUy  in  a  periodic  effusion  into  the  synovial  sm-, 
and  in  mo»t  instances  i-«cnnt  with  almost  niathrmatical  rogiilnrity.  In 
one  class  of  cases  this  appears  as  an  isolaterl  or  almost  isolated  morbid 
event,  and  between  the  atu-tcks  the  affected  joints  return  to  their  noininl 
condition.  In  the  cases  of  a  second  clu£s  the  periodic  effusion  occurs  In 
joints  which  are  the  seals  of  discfise  of  one  kind  or  iinother,  and  can  then 
only  itv  regarded  as  an  unusual  symptom.  The  division  between  these 
two  cUissos  of  cases  is  not  very  sharply  defined,  and  in  mme  instances 
the  difHculty  of  classirication  is  hy  no  meHrih  vlight. 

Pcrrin  first  described  a  case  of  the  kind  in  1843,  and  two  charapter- 
istic  examples  were  roconled  by  Grandidior  in  1851.  The  first  British 
eases  were  de8cril*ed  by  Mooi'C  in  1867.  Of  recent  yejirs  ilie  cundition 
has  figured  more  largely  in  medical  literature,  and  important  monographs 
Ojwn  the  itubject  were  written  by  Ilenda  in  1900,  by  Linborger  in  1901, 
and  by  Sohlesinger  in  \*30'.i. 

Ellologry. — Intermittent  hydrarthrosis  is  met  with  in  both  sexes, 
hat  fenmtcs  cases  somewhat  preponderate.  The  gr-eat  majority  of  firet 
attacks  occur  between  the  ages  of  10  and  40  years.  In  female  cases  the 
muximum  incidence  is  at  an  earlier  age  than  among  males,  in  one  caao 
only,  recorded  by  Blauc,  has  the  occurrence  of  the  condition  in  imrent 
and  child  been  observed. 

In  the  priittary  cases  the  first  attack  has  sometimes  follnwed  an 
injury.  Tho  attacks  have  occasionally  Ix»n  moi*e  severe  when  they 
coincided  with  a  menstrual  period.  In  some  in&tiinces  a  relation  to  the 
menses  has  Iteen  aiia|H!cted,  and  in  one  with  a  fortnight's  cycle  tho 
alternate  attacks  preeedeil  the  menstnial  periods.  In  some  cases  the 
attacks  have  ceased  diu-ing  pregnancy,  but  this  does  not  always  happen, 

The  symptomatic  cases  have  been  in  examples  of  rheumatoiil  arthritis, 
gonorrhoea!  rheumatism,  and  osteoniyelitis  due  to  a  stapfaylococcuif.  Two 
caaes  that  came  under  my  observation  presents]  many  points  of 
resemblance,  and  cannot  be  niatche<l  among  the  recorded  examples. 
Both  [latieuta  were  men,  and  in  1)oth  a  characteristic  intermittent 
hytlrarthrowa  of  b«)th  knees,  with  acrnriitely  recurring  attacks, 
appearM  after  gonorrhoea!  rheumatism  ant!  continued  for  long  periods, 
the  knee«  shewing  but  little  sign  of  disease  in  the  intervals.      Both 
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pAtiente  Biib«equeutly  developerl  a  crippling  ai-thrilis  of  almost  all  their 
jointe,  not  to  be  distitiKitislied  from  thitt  known  us  rheumatoid  HilliriLiii. 

liiEonuiitciil  hytlnirtlirusLs  Ilis  been  met  uith  in  sHsociatioii  with 
n«rvou8  diaunlcrK  of  viirioiia  kinds,  such  lut  epilepsy,  migniinc,  and 
ntfuralgiae.  Exophth-ilmic  goitre  has  accomjinnic-d  or  lias  iiltcniutod 
with  the  joint  alfcotion  in  more  than  one  instance,  and  swellin>;s  of  the 
oattirc  of  giant  urticuria,  and  recurrent  urticai-ial  erupiions  have  also 
hoen  observed  in  a  few  cases.  Another  occ-a-Monat  Rymptom  must  be 
mentioned,  to  which  Schlesinger  Ikas  called  6|iecial  attention,  viz. 
pulyiuia  and  dysurta  at  the  time  of  the  attacks. 

PathogTBny. — Various  hyjtotheses  have  liceii  iidvanci^d  to  explain 
Uiia  remarkable  aftViction.  Maliiria  hiut  )>een  invoked,  but  the  length 
of  the  cycle  is  so  nnc^iial  in  diflorent  cafte»  that,  even  if  it  were  possible 
to  assume  that  ait  the  pntionls  hikd  been  Infected  with  malaria,  the 
periodicity  could  not  be  attributed  to  stages  in  the  life-hiatory  of  a 
pansite.  It  is  clearly  an  idioKyticnttty  of  tlie  |>atient  rather  th.in  of  the 
disease.  The  same  ol>jection  ap]>liefl  to  the  suggestion  that  the 
phenomenon  ia  due  to  a  spe^rific  Itactcriiini.  As  a  matter  of  fact  Duid 
withdrawn  from  such  joiiit^i  has  almost  alwayb  proved  to  be  sterile, 
but  experience  teaches  that  in  joint  leaions  due  to  bacterial  invasion,  the 
organisms  are  more  likely  to  bo  found  in  the  solid  tissues  of  the  joints 
than  in  the  synovial  fluid,  freeing,  moreover,  that  iritei-mittent  hydrar- 
tliru«is  may  occur  (sj-uiptomatically  in  thf  eourwe  of  vnriouK  kinds  of 
arthritis  it  would  not  be  euqiriaing  if  micro-organisms  wore  more  often 
found. 

Tbo  view  which  has  gained  most  ncecptauce  is  that  which  associates 
intermittent  hydrarthrosis  with  acute  circumscri1>ed  oedema,  oft4;n  btyl<>d 
anginnetirutic  oedema.  There  are  good  reasons  for  thinking  that  ftuvh 
a  tniiiiiicnt  arthritis  as  that  of  rheumatic  fevftr  has  a  oIoko  kin«hip  with 
such  iritbimniatory  forms  of  oe^lema  as  are  met  with  in  the  erythemas 
and  urticaria,  and  the  fre<|uency  of  their  clinical  aewx-ijition  strengthens 
this  belief  ;  but  one  cannot  help  feeling  thai  some  writers  have  laid 
undue  stress  ti|K)n  the  prc^wnce,  in  one  or  iwu  recorded  case*  of  the 
artictUar  trouble;,  of  symptoms  which  appear  to  be  fre<[uently  asstK-iated 
with  lurutc  circumscribed  oeilema.  It  is  true  that  [mriodicity  is  some- 
times noted  in  UiiA  latter  atfectton,  and  [Jr.  Jamieson  spmally  insisted 
upon  this  feature,  which  was  presented  in  a  marked  degiee  in  a  case 
under  bis  observation  of  a  woman  crippled  by  rheuuiatoid  arthritis 
who  developed  circumacribral  oedema  of  the  eyelids  and  Ii{K',  uf<)ially 
(m  the  same  day  in  succef<^ivc  weeks.  Indceil  this  periodicity  of 
circumscribed  oedema  resenddes  more  clos4*ly  that  of  intenintterit 
hydrartbrusis  ih;iii  does  that  of  any  other  phenomenon  that  ctm  be 
t]Uot»d.  It  is  not  meutioned  at  all,  however,  in  many  of  the  [xddtshed 
descriptions  of  rircumscribcrl  oedema,  whereas,  in  the  case  of  the  joint 
ftlTection  it  i^  the  salient  and  mo«;t  aurprising  feature.  W'e  know  so 
Ule  of  the  causation  of  acute  circumscribiKl  oedema,  that  the  recognition 
f   its   kinship   with    iiiteruuttont   bydrarthroKis  throws  but  little  light 
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upon  the  paiholog}'  of  the  lAtter,  and  gives  no  clue  to  the  factor 
deicirnining  ita  strange  periodicity;  the  meaning  of  which  remains  hs 
ubticurc  us  ever. 

Tiikiiig  all  ihti  known  f;u:U  into  con^iilumtiun  it  seems  wifur,  on  the 
whole,  tn  regard  intermittent  hydrarthrosis  as  a  symptom  which  is 
OOOasionully  manifeisted  in  the  cour^  of  articular  diseases  of  vnrious 
Idnda,  uid  especially  H'hen  such  maladies  alToct  the  knees,  than  as  a 
dtaeue  »wt  ()fn^fis  whirh  may  (x^auionally  attack  joints  which  art 
ah'eatty  the  seats  of  lesions  of  other  kinds. 

Clinical  Features. — In  a  clmractcriKtic  case  of  the  primary  group  the 
onset  of  the  individual  attack  is  sudden  and  without  warning,  save  thai 
which  is  affonlcd  by  the  patient's  cxjierience  of  the  periodicity  of  his 
ti"ouhle.  A  sensation  of  tension  in  the  affectetl  joint,  usiuilly  a  knee, 
is  ii«ickly  followed  by  swelling  due  to  synovial  effusion,  which  may  be 
slight  or  excessive.  As  a  rnle  tho  skin  over  the  alTccied  joint  is  nurinal 
in  appearance,  and  docs  not  convt-y  the  impression  of  local  heat  to  the 
observers  hand.  Kven  at  the  height  of  the  attack  a  surface  thonnometei* 
applied  U>  the  joint  may  not  detect  any  local  elevation  of  temperattu'c. 
On  the  other  hand,  casee  are  reconlcd  in  which  rcdtictis  of  the  sluii  and 
local  heat  have  been  present  After  a  period  which  is  usually  alxHit 
throe  or  four  days  the  local  phenomena  quiet  down,  and  the  joint 
resumes  its  norm^d  condition  until  the  onset  of  thi!  next  attack.  Whett 
the  attacks  liave  been  very  often  repeated,  tho  swelling  may  not  com- 
pletely snbside  in  the  intervals,  some  synovial  crackle  may  persist, 
and  even  some  degi-ee  of  arthritic  muscular  atrophy  may  result.  It 
should  l»o  mentioned  that  Linberger,  its  the  nviiilt  of  careful  mejiaurc- 
metiUs,  arrived  at  the  conclitsion  that  the  onset  of  the  swelling  was 
really  gradual,  and  not  so  sudden  as  it  appcjirs  to  the  patient  to  lie. 
Pain  is  not  a  pit>minent  feature  in  most  cjises,  in  some  it  is  practically 
absent,  and  the  patient  merely  experiences  inconvenience  from  the 
effusion  :  in  others  again  the  amount  of  pain  is  considerable,  and  it  is 
not  always  limite<l  to  the  immediate  neighbourhood  of  the  affected  joint 
or  joints.  The  botlily  tein]>emture  is  seldom  raised,  and  often  there  are 
no  constitutional  sympioniy.  In  a  few  aiscs  headiicbe,  j^fiwinc  ilisturb- 
ancoa,  some  premonitory  malaise,  laasitude,  or  sensation  of  weight  in 
the  limbs  have  prccedeil  the  onset  of  the  disease,  or  of  each  successive 
nttAck. 

The  length  of  the  cycle  varies  in  difTcrcnt  cases,  but  usually  remaitis 
constant  or  nearly  so  fur  each  individiul.  Sumetiuies,  however,  the 
attacks  are  prone  to  anticipate  and  souietimes  to  postpone  thoir  usual 
aplieanuice.  Thus,  in  a  case  under  my  olwer^'ation  it  Uerame  prolongeil 
by  about  two  days  in  tho  coiu^o  of  eight  months.  lienda.  fi-om  the 
compariiK>n  of  recorded  Ktsct,  concludes  that  the  commonest  period  is 
eight  to  eleven  ilays,  from  the  beginning  of  one  attack  to  that  of  the 
next,  and  that  periods  of  seven  lo  nine  days  stand  next  in  frequency, 
but  in  exceptional  cases  the  cycle  is  much  sliorter,  and  in  some  has 
been  as  long  as  several  mouths.     One  point  stands  out  clearly,  viz.  that 
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tbo  duration  u(  the  vycl«  is  a  pcculiarily  of  the  iiuiividiml  case,  nml  ifr 
tot  cotiirollct]  hy  »iiy  guncnil  law.  The  dumtion  of  the  actlvo  alugi.'! 
lands  to  be  coiihUiU  for  the  indh-idnal  cases,  l>»t,  as  Betulu  furtber 
diewa,  there  is  no  definite  relation  h(.<two«'n  the  thirAnon  of  the  active 
tiage  and  the  length  of  tfao  cycle.  In  tbo  cii^cs  which  he  niuilysed  the 
extreme  h'luiu  of  the  active  period  were  one  diiy  and  twenty-one  days 
rcKi>ei- lively,  but  in  about  two-thirds  of  all  the  cases  the  durullon  wa.s 
between  two  and  eight  diiys.  Thruc  ikys  wiis  the  coinmoiiesi  duraiioii 
of  the  swelling.  It  la  difficult  to  convey,  on  fjaper,  a  just  iinprossioii  of 
the  remarkable  punciuality  of  the  returns  in  many  cartes  ;  not  a  fevr 
patients  «in  foretell  to  a  day  and  even  to  an  hour  tbe  return  of  the 
symptoms,  and  arc  able  to  make  their  arrangement  accordingly. 

The  cycle  of  eventa  may  re|>eat  itself  for  months  or  even  for  many 
years,  or  a  aeriea  of  attacka  may  be  followed  by  a  period  of  immunity. 
The  cessation  of  the  attacks  during  pregnancy  has  been  observed  in  a 
cafficient  number  of  instinees  to  exclude  all  possihility  of  accidental 
Aasociation,  but  occA.^ionally  the  intermisfiioti  baii  no  ubvious  caui«e,  and 
WSMionally  series  of  attacks  may  occur  at  corn'spundiiig  perio<ls  of 
aneWBcive  yeara.  After  Hueh  an  fntermifunon  Llie  old  cyde  may  Ih.* 
resumed  or  a  fresh  period  may  become  cstabliahed. 

The  special  liability  of  the  kiiucs  is  wt^jl  s^bcwti  in  tbe  following 
tabic,  qooted  from  Schlesinger's  monogniph.  in  which  the  primary  and 
B}*mpUnnatic  cases  are  grouped  scimrately.  This  table  was  compiled 
from  recorded  eases  tod  those  which  Schlesiiiger  had  bimst-lf  olwerved. 
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Prognosis  ia  very  uncertain.  In  some  cases  the  attitcks  have  ceased 
tpumariL-ouHly,  or  as  the  rcntdt  of  treatment.  Other*  have  i-esiHtcd  all 
thcmpeutic  measures,  aiid  the  cycle  lias  been  repeated  without  inter- 
ruption for  many  years. 

Treatment. — Of  drugs,  arsenic  h;i»  the  beet  record,  but  has  aometimea 
|irov»]  iiscless.  In  a  case  seen  by  the  writer  a  sl-twdy  and  almost 
uninterruptcil  recovery  Jnlcl  frum  the  time  that  ai-senic  was  tried, 
and  threatenings  of  relapse  were  re[»eated]y  averted  by  the  same  nieana. 
(juifiitie  has  proved  very  UBcful  in  &ome  cases,  valueless  in  others. 
Elflctrical  treatment  haa  lieen  successful  in  some  cases,  and  local  surgical 
measurea,  fnr  example.  Injection  into  the  joint  of  iiritant  subst^tnces,  such 
IS  iodiae>  hare  airested  the  attacks  in  a  few  cases.     However,  whilst  such 
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local  meaaures  have  proveii  effectual  in  some  caset;,  the  recovery  of  one 
Itnee  hiu  o<:cHttiuiiulty  been  folIoncU  by  the  tnitiafcrence  of  the  periodic 
.itTection  t^  the  uthttr  kiiect  pi'tiviously  tHiiiiu].  Il  \^  prol^ubly  \)k.%\.  in 
any  caso  to  cnmmence  by  ginng  a  fair  trial  to  treaLmeiit  with  arsenic, 
and  if  this  fail  u.\  resort  to  other  meaBuroe.  It  may  he  mentioned  that 
no  oticourH^ing  ttisulta  have  been  obtained  by  *ilicylic  trcaCiuent. 
Coiuplole  rest  apiMsars  to  have  jio  ijiflueiicc  upon  thw  recurrence  nl  the 
attacks,  nor  does  strapping  or  bandaging  an-est  the  effusion,  whic 
indeeil  necessitates  the  removal  of  such  applications. 

A.  E.  Garrod. 
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PULMONARY  OSTEaAItTUBOPATHY 

Djr  H.  BatttSbaw,  M.D.,  F.R.C.P. 

Synonvms.  —  Ofih'tnihn^ihk  hyptrrtrophianU.  jmeumiquc  (Marie); 
Sekuihiiire  hffperplastische  Ostitis  (J.  Arnold)  (2) ;  Toxujaw  Otko-pmastiki 
ossilirans  (Stemlwrg)  ;  Srrfindnry  hyjifrlrophic  osttthtxrthropnthu  (Maaaa- 
longo)  ;  If>fi)rrj>laslic  iisff/ynrthriiis  (F.  Rufenacbt  M'altors) ;  Tubaoiltnu 
PatytrthrUU  (W.  Thorbum)  ;  Marias  su^n-group. 

SlNt;K  the  publication  of  Pierre  Marie's  contribution  on  "Ost^o- 
arthropatbie  hypertraphiant©  pneumique"  in  1890,  variom  other  titles 
hftvo  been  siiggcstofi  as  more  coiroct  descriptions  of  the  clinical  and 
pathological  features  of  thia  condition.  Bainlren^er  (4)  indecl  anticipated 
Mario's  gcfienLlittatioii  in  a  demon  strati  on  of  two  ca.Hi>.t  of  this  sign- 
group :  and  «ul)seq«ently  (.'>)  described  the  clinical  and  pathological 
diangca  nndcr  the  title  "  Knocbenveriinderungcn  boi  chronischon  Lungcn- 
utid  Herzkrankheiton."  Hince  pulmonary  disease  is  not  invarialily 
present,  and  also  for  the  sake  of  brevity,  "pulmoruiry  hypi^rlrophic  osteo- 
arthropathy "  may  he  conveniently  spoken  of  us  Murie'a  sign-gronp. 

Subsequent  tnvciitigatioiis,  ^limtitatcd  by  the  work  of  Marie  ami 
Ramlwrger,  have  conBlderably  modified  the  <letails  of  Marie's  first 
description  ;    the  affection   may  now  bo  considered  to  1«  a  group  of 


morpbuiogiciil  cUnngcs  consisting  (1)  of  clubbing  of  ihe  tingers  and 
toi^  i(»  wUkU  nuiie  of  tliu  various  syitonyiiiH  <]mws  Htloiilion  ;  unU  (2) 
of  ceruiit  chungeH  in  the  ends  <if  the  long  hones,  moro  eitpeciitlly  in  tho 
vrritit-  and  anklo-joinu,  and  of  the  cartilages  and  synovial  memhranea  in 
tbeM;  Hud  (H-aisioimlly  in  other  jointe.  Those  changes  are  setwidnrj*  to  a 
morbid  prweits  in  some  other  {>art  of  the  body,  tUtbough  in  u  few 
cnses  it  lias  beun  impossible  to  catabliah  the  naLiire  or  even  llic  cxititeiieo 
of  tlic  priniaiy  disease.  U  is  obvious  thai  the  problem*  connected 
u-itb  the  subjeet  muai  be  considered  liret  with  regard  lo  tlic  fnniilliu' 
''clubbiug"  of  the  digita,  and  secondly  with  I'egard  to  the  much  rarer 
and  no  le»wi  olwcure  condition  of  osteo-arthropathy. 

L  Clubbingr  or  the  Digits. — .Synonyms:  Lta  doitfls  hippfienttufws, 
Uij^iOcnUisuie  (Pigeaiuc,  Trousseau);  its  doifftv  «»  laqtiette  de  UtmlMfttr; 
la  dviptu  en  tite  tie  jurroifutt ;   Tririnmcl^chlageljiuffer  vml  -zehea. 

Jfffluiium. — The  name  "clubbing"  of  thf  fingern,  or  of  the  toes, 
denotei^  thi-  appearance  of  the  digits  when  the  Ia*t  phalanx  is  swollen 
and  glo>>ulur,  and  Uic  nails  Itccome  eri]argo<l  and  m\u-h  more  convex  thtui 
DonuAl  both  in  their  longitudinal  and  transverBc  diameters. 

This  deformity  may  or  may  nor  be  associated  with  some  cyanosis, 
uhI  usually  affects  all  the  digits  of   the  hands  and  feel,  though  often 

qualiy.  The  thumbs  and  iiidex-fingers  are  said  by  Trousseau  to  be 
earliest;  first  in  the  right  harxl  and  then  in  the  left.  The  skirk 
af>ont  the  lunula  may  tie  hij;hly  polished,  and  it  is  noteworthy  that  this 
change  of  the  skin  and  slight  degrees  of  swelling  of  the  last  phalanx  ma}- 
prcce<.le  any  marked  increase  of  curvatttrc  of  the  luiila  According 
to  Ericb  Ebstein,  the  earlier  writers,  Hippocrates  and  Aretaeus,  confined 
their  attention  t4>  the  increased  curvature  of  the  nails  ;  it  wss  Caelius 
Aurelianus  who  first  drew  attention  to  the  dnunstick  or  clubljcd  appear 
auco  uf  the  digits.  Possibly  the  alteration  of  the  nails  chioHy  appealed 
to  these  observers,  because  this  change  was  then  attiibuted  to  wasting 
of  the  soft  tissues.  The  name  "clubbed"  or  "drumstick"  fingers  is 
not  only  more  graphic,  but  apparently  more  correct  histoncally  than 
"  hippocratic  fingers,"  the  name  generally  used  by  French  writers. 

The  alteration  in  shape  of  the  fingers  jind  toes  is  imHccomjNinied 
by  any  disturlwince  of  sensation  such  as  anaesthesia,  paraesthesia,  or 
bypcralge^ia.  Notwithstanding  a  prevailing  opiiuon  to  the  contnu'y, 
there  diws  not  appear  to  be  any  sharp  difference  in  the  apjieamnce  of  the 
clubbed  digite  when  these  tjccur  alone  or  as  a  jwrt  of  Mane's  sign- 
gron[i,  other  than  wnuld  dejiend  upon  the  added  changes  which  in 
ibe  latter  caK  take  place  in  the  Ixjucs  of  the  first,  swond,  and  even 
in  the  third  pbUanges,  and  in  the  interphalangeal  joints. 

Kti"li>'VL — Ai  a  cnrioeity  it  haa  been  reported  in  healthy  subjects 
(Wc6t^  Jancway). 

(a)  l*unt^y  of  thf  Lvnfjf  ai\<i  PlrttTm. — The  most  exquisit^i  examples  of 
dnbbing  are  seen  in  bronchiectasis,  but  it  is  not  con^tiintly  present  in 
this  disuase.  In  .'i7  cases  of  hronchiectasis  amon;;  out  patients  at  the 
BfOmpton    Hospital,  33  being   females  and    34    males,   :!(>  cases  only 

vui-  til  f 


60 


SrSTE.V  OF  MEDICINE 


«bewod  the  cliissica)  signs  above  referred  to  ill  a  marked  degree ;  in 
IS  oihur^  it  wail  ubvious  bui  nut  very  linking,  aud  in  ihe  remainder 
there  wah  no  i:lubbing,  nor  even  incraJi&e  of  the  convexity  of  the  nails  or 
gloaainesg  of  the  skin  near  the  lunula.  The  frequency  of  clubbing  in 
pulmonary  tuberculosis  has  been  variously  eetiniatisd.  Dr.  J.  R  Pollopk 
noted  the  change  in  29  per  cent  of  the  male  and  33  per  cent  of  the 
female  ouHeH.  In  CiOO  i-aseK  of  tnlierculosiH  of  the  lungs  with  tulKi-de 
bacilli  in  the  sputum  at  the  Brompton  Hospital,  clubbing  wjis  met  with 
in  69'6  per  cent  of  the  male  and  in  66'4  per  cent  of  the  fcnudo  cases- 
Well-marked  flubbing  was  met  with  in  20  of  the  cases  only,  obvious 
clubbing  in  47,  slight  changes  in  .14r> ;  in  the  remaining  1S8  cases  no 
clubbing  nor  any  sign  of  nutritional  change  of  the  finger-ends  wna  noticed. 
Bilateral  clubbing  of  the  digits  may  occur  in  abscess  of  the  lung,  in 
empyema,  especially  when  ill-di'iiined,  in  eniphysuum  (Percy  Kidd),  and 
in  chronic  pneumonia  (Pye-Smitb). 

(ft)  PinMsex  of  the  Hmrt. — Clubbing  also  occurs  in  a  marked  degree  in 
congenital  heart  disease,  more  especially  in  cases  nnth  pulmonai'V  stenosis 
aud  an  incomplete  interventricular  septum,  but  is  not  usually  present  iu 
the  cases  in  which  the  ductus  artcriusits  is  |»itent  and  diluted.  It  may 
also  occur  in  acquin^l  beari  disease,  but  this  is  rather  exceptional,  at  any 
rate  in  the  fully  developed  form. 

(e)  Diseases  of  otfur  Ortjans. — Bilateral  clubbing  has  also  been  met  with 
in  diseases  of  organs  other  than  the  lungs.  It  has  been  recorded  in 
chronic  jaundice  and  biliary  L'irrh<iaiB  (Gill»ert  and  Fournier,  Gilbert  and 
Ijeroboiillel,  !•'.  Taylor,  UogcrSmitb),  in  cicatricial  pyloric  obrttniction 
(1>ennig),  luid  in  obsirutlive  jaundice  (Kolleaton).  StokWs  and 
subsequently  Van  den  Bcrgh  have  nottnl  clubbing  in  the  conditiuu  named 
by  Sbokvis  "autotoxic  enterugenoua  cyanosis."  Clubbing  is  a  constant 
feature  in  Marie's  sign-complex.  Janeway  refers  to  clubbing  in  isolated 
cases  of  purpura  (Mangeladoi-f ),  pyclonephrosia  and  cystitis,  carcinoma 
of  the  oe»oj<hagu»,  leprosy,  rickelA,  and  malarial  cachexia ;  it  h:i«  Iteen 
noted,  in  association  irith  perforating  ulcer  of  the  foot  and  neuritis,  in 
hypertrophic  biliai-y  ciirhosis,  and  in  polycythiuiniia  with  enlarged  spleen. 

Unilateral  ChthbiHij,  which  has  been  described  in  association  with 
aneurysms  of  the  thoracic  aorta  and  its  branches  by  Canton,  ^.  \V.  Ogle, 
Sir  Thonuis  Smith,  Prof.  Osier  (2  cases),  B^cUre  (€),  and  Groedel,  is  an 
extremely  interesting  condition. 

Clubbing,  though  usually  very  slow  in  its  progress,  may  appear  within 
a  week  (Saundby,  tjuotod  by  Kbatein),  or  a  fortnight  (S.  West).  The 
disappearance  of  clubbing  is  veil  known  after  the  cure  of  vanoiu 
associated  conditions  such  as  empyemas  (.S.  West,  Moizard.  Orillard). 
Krilger  states  that  the  clubbing  disappeared  after  the  relief  of  cicatricial 
pyloric  obstmctiou ;  in  Dr.  West's  case  the  clubbing  was  seen  to 
disappear  in  three  months.  In  Sir  T.  Smith's  case  the  clubbing 
Itecame  much  less  marked  aftt'r  ligature  of  the  subclavian  artery,  althooghi 
the  patient  only  lived  about  20  days  after  the  operation. 

Mafbid  Anaiomy. — DifTcreut  clwcrverv  have  described  various  changes 


in  the  6oft  parte :  fibrous  vhickeuiog  of  the  reto  mucosum  (Buhl) ; 
dilatation  of  the  capillary  loops  under  the  nail,  enlargement  of  the  intur- 
pnpillary  processes  without  any  other  alteration  of  the  skin  ^Freytag, 
quotiH]  hy  H.  M  Symeft'Thompaon) ;  and  increase  of  the  connective  tissues 
(LicWrweister).  Dr.  Normun  Moore  does  not  confirm  this  last  observa- 
tion, for  he  found  tliat  pressure  would  reduce  the  swollen  finder  to  the 
Domial  size.  In  pure  clubbing  of  the  digiUi,  according  to  mdiugntpblc 
and  other  o1>«crvutiom,  there  is  no  bony  altcmbion  (l>enn)g,  Liticu, 
HirschfeM).  ITie  increase  of  bone  in  the  hwt  phulimx,  observed  by 
Groeilcl  and  others,  is  possibly  merely  a  manifestation  of  the  bony  chiuige 
met  with  in  Marie's  sign-group.  Although  Dr.  Noiimiii  Moore's  obs«n*a- 
tion  Buggestfi  that  dubbing  is  duo  to  oederoa  alone,  it  is  generally  agreed 
thai  o«lema  plays  uo  part  iu  the  devolopmcnt  of  the  dofottoity. 

l*athorf€nefM. — AVTinlever  the  origin  of  the  change,  there  is  little  doubt, 
judging  from  the  rather  scanty  observations,  that  the  clubbing  is  due 
piirt-ly  to  vascular  turgescence  and  partly  to  hypeqilasia  of  the  soft  parta. 
The  mc-ehauical  etfect  of  congestion  bos  been  aflvanccd  to  explain  the 
clubbing  in  cardiac  diseaso,  and  even  for  the  clubbing  met  with  in  disease 
of  the  lung,  although  it  is  not  {^uito  clear  why  the  temporary  pressure  of 
au  empyema  on  the  lung  should  produce  clubbing.  The  advocates  of  the 
mcchaniail  origin  maintain  that  those  diseases  of  the  lung  and  even  of  the 
liver  that  are  associatMl  with  clubbing  are  inHLnimciiLiil  iu  that  they  hamper 
tht;  action  of  the  diaphmgm  and  in  this  way  produce  stagnation  of  the 
general  circulation.  More  recently  Bezam^on  am)  de  Jong  suggest  that 
clubbing  is  the  result  of  dilatation  of  the  right  heart,  though,  as 
Bexau^on  admite,  this  will  nut  expbiin  unilateral  clubbing.  Becltre  (7) 
hu  modified  the  toxic  conception  of  the  causation  of  clubbing :  instead  of 
Adopting  the  \\evr  that  the  diseases  of  the  lung,  whether  prinuu-y  or 
•ecmuUry  to  heart  disease,  or  of  such  organs  as  the  liver,  produce  a  tosciii 
vfaich  canaoB  clubbing,  he  considers  that  venous  blood  naturally  contains 
•DbstJUioee  which  provoke  changes  in  the  fingers  ;  and  that  if  during 
its  puHige  through  the  luugs  this  substanco  bo  not  removed  from  the 
blood  clubbing  results.  This  mechanico-toxic  hypothesis  is  most  ingenious, 
and  helps  Xn  ex|t1ain  not  only  bilateral  but  also  unihiteral  clubbing. 
Finally,  by  Siihli,  the  condition  hiis  been  regarded  as  neuro-trophic,  hut 
this  troncepriou  bus  met  with  little  support;  moreover,  it  is  noteworthy 
that  in  a  cue  of  Marie's  sign-gruiip,  l>r.  Farquhar  Buzzard  did  not  find 
may  causal  change  in  the  peripheral  oi'  central  nen'ous  system. 

I/ia^tms. — There  can  ho  little  difficulty  in  the  diagnosis  of  marked 
dubbing  except  when  injury  or  whitlow  has  deformed  the  end  of  tho 
fingien,  or,  as  in  the  case  of  sailmakui's  and  IxMtmidters,  whcii  the  thumb 
Imw  booome  expanded  at  the  end. 

^fogtut^ — With  tho  cure  of  the  primary  disease,  such  as  empyema 
or  &neiir}'sm,  the  clubbing  disappoitrs.  As  a  means  of  prognosis,  how- 
ever, the  presence  or  alwence  of  clubbing  is  valueless. 

n.  Marie's  Slgm-firroup. — Dejiniiioa. — As  already  stated,  this  group 
of  rigtu  consists  of  clubbing  combined  with  various  changes  in  the  long 
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liDues  »ind  in  the  joints,  the  latter  conditions  being  frequently  spoken  oJ 
M  **08teo-art)inj[>;il1iy."  *  Bamlierger's  patliolugiciil  iiivcatigations  and 
recent  observations  by  meanfi  of  x-mre  have  brought  into  full  prominence 
the  clianges  underlying  this  cnrious  clinical  condition..  Besides  the  clubbing 
of  tho  digits,  the  joints  of  the  wrists  nnkle,  carpus,  tarsus,  and  even 
the  interphahuigeal  joints,  anil  the  jointa  of  the  elbows  and  knees,  are 
Htfe4:ttM],  iiiid  the  distal  ends  or  whole  shafts  of  the  cadius,  tiliia,  tihin, 
Bbiila,  hninemsi.  and  fomur  booonie  expanded,  thus  producing  in  groat 
measure  the  characteristic  swellings  of  the  extremities.  The  patelLi  and,  iu 
extreme  cases,  all  the  hone»  of  the  l>ody  may  be  enlarged.  It  appears 
tliat  thickening  of  the  shafts  of  the  metacnrpal,  metatarsal  btines,  and 
phalanges  may  bo  found;  and,  as  shewn  by  Chatiii  and  C'adu  ahd  Dr. 
Donald  G.  Hall,  there  may  he  osteophytes  on  the  terminal  phalanges. 
Pain  in  the  afTected  jointa  and  liont^  is  a  variable  feature,  indeed  the 
bone  changes  may  he  ipnte  iminlesR.  Some  patient**  are  greatly  crippled, 
being  unable  to  perform  fine  movements,  such  as  writing,  or  even  to 
walk  about. 

Etiology. — («)  Diseases  of  Uie  Lnn^s  or  Plrumc — As  iu  clubbing  of  tho 
digits,  so  hero  pulmonary  disease  is  the  most  frequently  associated  con- 
dition ;  this  was  fio  in  43  out  of  5r»  eases  collected  by  Thayer,  in  65  out 
of  .lancway's  03  cases,  and  in  68  of  Wytin's  100  caaos.  Teloky's  and 
Janeway's  collecttoiiH  of  cases  shew  that  the  sign-group  has  been  seen 
in  bronchieetaaia,  chronic  empyema,  pulmonary  tuberculosis,  especially 
Tirith  excavation,  abscess  of  tho  lung,  pneumonia,  ph-nrisy,  and  malignant 
disease  of  the  lung  and  pleura.  By  far  the  bugcr  rtumljor  of  cases  occur 
in  ii-ssoctation  with  the  first  three  of  these  causes,  but  it  must  be 
admitted  that  the  sign-group  is  extremely  rare  even  in  association  ivith 
pnlmonaiy  lesions. 

(ft)  JJisiMse*  of  the  Htart. — Although  clubbing  of  the  digits  is  com- 
paratively common  in  congenitAl  and  even  in  anpiired  heart  disease, 
Marie's  sign-gi-oup  has  been  very  rarely  recorded  in  tho  latter  condition, 
and  in  one  instjiuce  only  in  connexion  with  congenital  heart-disease 
(Batty  Shaw  and  Higham  Cooper).  Tn  Bamlierger's  eleventh  case — one  of 
aortic  dim'asc,  though  not  diagno'^fd  as  one  of  nsteo-arthTOpathy — adctinite 
osteophytic  growth  was  found  after  death  at  tho  lower  end  of  the  left 
radius.  Mr.  Thorburu  described  Marie's  sigu-group  in  a  boy  with  mU 
stenosis  and  no  lung  disease. 

(<r)  Tiiji''tisf  of  Off  Svhclfiriitn  Art^. — Just  as  unilateral  aimjile  rl 
bing  has  ser^'cd  to  crj-st-illise  a  new  view  of  the  pathogene.si8  of  this 
condition,  f^o  also  Bt^rcntV  romarkaV>le  cjisc  of  unilateral  Marie's  sign- 
group,  dependent  upon  au  aneurysm  of  the  left  a\ibchn-ian  arterj,  hM 
had  a  similar  effect     In  the  left  upper  extremity  there  waa  clubbing  di 
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'  Some  of  th«  fnttins  origUmllj'  dcwribtd  by  MtuHe  ha^-e  now  bi-fn  pxclndnl.  such  •« 
the  obuijp«  in  tlis  Imcv.  Wivn  it  is  remembt^nil  that  oiii>  ot  tha  eA^r*  origiiuUlf 
ilesttihtil  )iy  Unnn  iw  an  rxun|ilr  «f  pitlriinnnry  Itypnrtroplik'  iM(i9>>-ar1lirin|>atliy  WM 
•olMpquvntly  )irovn>l  to  Ix)  a  ^omc  of  ai-r.-iiDefratly,  il  may  1)i*  wirll  iiiiJentooil  tttat  uhangcfl 
havti  bwl  III  Iw  ttuulc  unt  ontv  lU  Ilii'  luutiv  iutmilueiril  liy  Msriv,  liflt  alM  iu  tli6  oftiu) 
4l*M:TJptioD  of  the  itlDonlvr. 


tliti  liDgerA  and  oedema  of  tho  foreArm,  and,  m  shenii  by  r-vnyi,  expan- 
sion of  ihe  lower  ends  of  the  tBdius  und  ulna  with  h  guncrtUised 
rarefaction  of  Iwiic  such  aa  was  de8cn1>ed  by  Tt'leky,  Kionb(>ck,  niid 
Snde<:k.  Tu  Groedel'H  case  of  unilateml  clubbing  iliie  to  an  sneuryara  of 
the  arch  of  the  aorta  impHcating  the  left  mit>cla\'ian  artery^  Jt-rayft 
Khewed  lK>ny  eidargement  uontirn^  to  the  terminal  pbulnnges. 

id)  Other  Phttt^^s  in  u-hidi  Morit^s  Si^-^rutq»  his  httn  statrd  to  neatt. — 
The  (wciirrance  of  Marie's  eij^  group  has  been  reported  in  the  follow- 
iug  dineases :  -  IMarrfioea  (32),  dysentery  (65),  itiflnonza  (50),  syphilis 
(5-1),  chronic  jiiuiidico  (-13),  alcoholi<^m  (01),  inop<.Tablu  Ciircinoina  of 
tbti  stoiuach  (33),  biliary  cirrhusia  (14,  21,  :!2,  6jj),  chronic  nephntia 
( 1 4),  BCi-ondary  pyelonephrilifi  {Mi,  37).  Marie's  sign-group  ha* 
been  observed  in  Bomu  tUsease-s  of  the  nervous  syateni  by  varioiw 
writers,  for  exKniplc,  in  syringomyelia  (37,  34,  36,  55).  It  bus  beyii 
suggested  that  in  Berent'a  and  (ircHidfl's  caaes  neiu-iliB  waa  ihu  cause  of 
kfaric's  8ign-grou[),  thu  neuritis  being  either  toxic  and  ihie  to  ]>ulnionary 
K-s«nse  or  the  result  of  direct  prcflsurfc  Finally,  in  aome  c**es  no  cause 
has  boen  discovered  (16,  20,  5H,  6lA,  69). 

Horbld  Anatomy. — The  changes  in  the  long  bones  are  usually  quite 
Bymroetrical,  but  may  bo  mort*  advanced  on  one  side  or  in  the  lower 
extremities,  or  tie  present  in  one  aim  only ;  the  long  bones  of  the 
forearm  and  leg  are  moi-e  afliMJictl  thiiii  the  humerus  or  femur.  In 
the  sites  of  bony  cxpan»ion  the  periust4.'Uin  h  more  adherent  than  in 
health  ;  besides  enlargement  of  the  Imnes  due  to  proliferation  of  bone 
beoeHth  the  periosteum,  mrefaction  takes  place  in  the  compact  tissue  of 
the  shafts  of  not  oidy  the  larj^c  long  bones,  but  also  of  the  motacarpal 
and  metatiinml  bones  and  the  phalanges ;  Cliatici  aiid  CVule,  Donald  G.  Hall, 
and  Groedel  have  shewn  that  the  terminal  phalanges  may  undergo 
hyperplastic  changes  even  with  the  fonuation  nf  spicules  of  new  l»one. 
JIfiwrs,  Thorbuin  and  W'estmucott  point  out  that  the  chflugos  in  the 
long  bones  are  often  very  much  more  extensive  thuu  would  1m?  expected 
fnjtn  clinical  exannriation.  and  that  even  the  whole  length  of  the  shaft 
may  lie  thiokenod  by  the  iuldiiion  of  new  bone.  There  may  be 
symmt-'trical  erosions  of  the  articular  cartilages,  and  evidence  of  recent; 
syniivitis  or  thickening  jukI  villoUH  changes  in  the  synovial  membrane. 
From  an  analysis  of  the  results  of  21  autopsies.  Dr.  H.  K  S^mea- 
lliompson  Knds  that  among  the  Iwues  more  rai'oly  allected  are  the 
clavicles,  Uta,  ri)>H,  scapulae,  and  vertebrae.  Dr.  Farquhar  Buzzs^rd's 
fDicruacopiotl  examination  of  a  finger,  and  of  the  nervous  system,  of  a 
CMC  of  Marie's  sign-gioup  shewod  that  there  wjta  an  increjiso  of  the 
lal  in  the  finger  and  that  the  poriphentl  nervous  system  was  quite 
BonxMl. 

Pftlhoffenesls. — There  are  twn  views  of  the  relation  of  the  causative 
ogiincy  or  agencies  of  Marie's  sign-gronp  and  of  clubbed  digits.  (1) 
Since  the  o*L|e(,^ttrtbro[»athic  lesions  of  Marie's  sign-group  have  never  been 
foun<l  apart  from  clubbing  of  the  digits,  many  writ*-rs  regard  the  osteo- 
arthropathy at  a  fiuther  result  of  the  same  cause  or  causes  responsible 


for  dubbing  of  tbu  di^itH.  In  tli«  atittciicti  of  morti  cxtoiiclotl  mid  exact 
pathological  examinationfi  of  the  bones  and  joints  in  simple  clubbing,  it 
is  conceivable  that  even  in  ihoso  cAses  the  osteo-arthropathic  changes 
have  begtm,  though  uot  recognisable  at  the  bedside  or  even  by  2^ rajs. 
Acx:epLing  provisionally  the  unity  of  the  two  conditions,  more  knowledge 
is  required  a-s  to  why  the  o8teo-arthro|Mitliy  should  be  so  ver>'  rare, 
whereas  clubbing  In  comparative ly  common.  The  occurrence  of 
unilateral  osl^o-arlhropiuby  and  clubbing  strongly  suggests  that  the 
clubbing  and  the  ostco-arthropathy  arc  due  to  one  and  the  same  cause 
or  caufles  ;  and  the  hypothesis  put  forward  by  Becl^re  and  supported  by 
Groeders  observation — a  combined  mochanico- toxic  explanation — would 
appear  to  bo  more  satisfactory  than  one  pui-uly  riiochanicid  or  puiely 
toxic.  The  nature  of  the  locally  developed  toxin  which  can  provoke 
changes  l>oth  in  the  itoft  parent  ;ind  in  the  1>oncs  and  joints,  and  the  nature 
of  the  process  by  which  auch  body  or  bodies  are  under  nomud  conditions 
destroyed  when  the  blood  reaches  the  lungs,  are  unknonTi.  The  oidy 
experimental  invouligation  bearing  on  the  liuig-toxini^  supposed  to  be 
concerned  in  the  causation  of  Maria's  sign-gnnip  is  that  carried  out  by 
Ramlierger ;  he  injected  per  rectum  the  fetid  contents  of  bronchiect;itic 
cavities  into  young  rabbits  dui-iug  five  to  sbc  weeks  ;  the  bones  of  theso 
animals  were  found  cvcntujiily,  when  compared  with  thottc  of  control 
animals,  to  be  unaltereil ;  although  negative  as  to  the  existence  in 
bronchiectattc  or  tuliercttlous  vomicae  of  any  toxic  agent  ca|tab1e  of 
pnxlucing  such  changes,  these  results  do  not  militate  against  Uie 
meclianico- toxic  view  advanced  by  BiVlt're.  Lastly,  as  regards  & 
neuropathic  hypothesis,  Mane's  sign-group  has  been  described  as  a 
result  of  syringomyelia  and  neuritis,  hut  there  is  no  evidence  of  any 
such  association  in  simple  clubbing  of  the  fingoi's.  tience  it  is  clear 
that  a  neuropathic  explanation  cannot  apply  to  both  these  conditions. 

(2)  The  dualistic  causation  of  simple  clubbing  and  of  Marie's  sign- 
group  has  attmctcrl  considerable  attention,  and  it  is  suggeste<i  that 
clubbing  is  due  to  mechanical  congestion  alone,  and  osteo-arthropatfay 
to  'piite  a  different  cause,  such  as  some  infective  process,  and  so  belongs 
to  the  same  category  as  Bouchard's  pseud o-rheumatiRm  or  Ord's  osteo- 
arthritis— which  are  the  outcome  of  the  toxic  effects  of  organisms 
present  in  chronic  urethritis,  vaginitis,  and  so  forth.  In  favour  of  this 
it  may  bo  argued  that  in  many  cases  of  Marie's  sign-group  toxins 
have  been  produced,  (or  example,  in  bronchiectatic  canities  and 
pulmonary  abscess.  On  the  other  hand,  this  hypothesis  fails  to  oxplain 
unilatcml  osteo-arthroiKilhy,  and  therefore  must  bo  abandoned,  in  spite 
of  Dr.  H.  E.  Symes-Thompson's  interesting  but  isolated  olwervation 
of  acute  joint-attacks  which  recniTed  several  times  in  the  course  of 
bronchiectasis  and  then  terminated  after  a  large  quantity  of  sputum 
was  \'oided  The  same  objection  ajiplics  to  Mr.  Thorbum's  view 
that  the  osteo-ai'thropathy  is  the  result  of  a  low  form  of  ttiberculotu 
infection,  and  to  Mr.  R.  .1.  Godleo's  suggestion  that  possibly  sy^jhilitic 
infection  is  responsible  for  the  alteration  on  the  groimd  that  the  changes 


in  tbe  articular  curtilage  \u  syphilitic  aitlii-itia  and    in  Mario's  sign- 
group  are  idLMitical.    The  same  may  be  said  for  tlie  view,  suggested  liy  ilie 
^titlu  of  Gorbardt's  paper,  that  the  ;irticular  and  Iwne  changes  are  simply 
to  rfaeumatoid  a,rtbnti8  or,  according  to  MaesJtlon^o,  to  rhonmatisiti 
rening  on  simple  dubbing.    Lastly,  there  remaina  the  possibility  tlwt 
Marie's  sign-group  is  due  to  two  factors — («)  mocbaniod,  responsible  for 
the  clubbing;  and  (&)  neurotrophic,  responsible  for  the  uHteo-ai'throputhy. 
The  clinical   associations,   already    roforrcd    to,    of   Marie's  sign -group 
.vitb  syringomyelia  and  neiu-itis  Hugge&toil  this  explanation,  which  has 
'l>een   recently  supported  by   Iterent  an<l  Bernhartlt.       Beroiit  considers 
il   highly  probable  that  nerve  disturliance  takes  a  large  shsue  in  the 
lirtvliiction   of  the  osteo-arthro^tathy,   and    that  congestion  and  toxins 
deTeloped  from  suppurative  foci  are  not  the  oidy  factors.     The  micro- 
^atopic  evidence   for  this  view  is   aomcwhat   slender ;   Moebius   found 
L'uritia  of   the   ulnar    nerve  and    ostt^o  arthropathic   change*   in   the 
[neighbounng  tissues  in  a  case  of  bronchiectasis ;    llirschfold  descri)>ed 
'in  three  cases  a  condition,  which  he  called  vasoniotoiial  dermatohypcr- 
trrjphta,  consisting  of  s\'mmetrical  enlargement   of  tho  hands  and   feet 
.associated  with  a  club-like  defonnity  of  the  distjil  phalanges,  intermiLtent 
]&,  and  exacer (nation a  of  pjiin  and  tenderness  of  the  nerve  trunks, 
ftbvady    stated,    howovor,    Mario's    sign-gixjup    may   occur    quit* 
id^MHldently  of  |>ain,  whether  spontaneous  or  prcyluced  by  pressure  ; 
sod  against  Moebins'  ol)sci'\'ation  may  be  set  the  normal  condition  of 
the  peripheral  nervous  system  in  Ur.  F.  Buzaird's  case. 

In  tho  light  of  our  present  knowWlge,  tho  mcchanico-toxic  view  of 
Bvclore,  incomplete  as  it  is,  proWdes  the  best  explanation  not  only 
of  Marie's  sign-group,  but  also  of  cbilibing  of  the  digits  which  develop* 
jtoro  or  at  the  same  time  its  the  ofitcomthropathy,  never  after,  and 
joreover  neeil  not  bo  succeedod  by  any  osleoarihropalhy  at  all. 

Dla^rnosis. — Following  the  modern  definition  of  Marie's  sign-gioup 
by  virtue  of  the  assistance  of  radiography,  mistakes  are  now  less 
to  occur  iu  the  differentiation  of  acromegaly  from  this  condition. 
fitf  as  the  limbs  are  concerneil,  it  may  be  said  that  in  acroniegidy  the 
and  feet  are  not  deformed  but  are  merely  much  enlarged,  and 
lliitt  there  is  no  prnlifomtion  of  the  subperiosteal  bone  or  rarefactive 
logo  in  the  compact  tissue  of  the  shafl-s  of  the  long  bones  ;  in  aci-o- 
ly  there  is  no  change  in  the  joints  but  obvious  deformity  occurs  in 
mcc,  especially  in  the  lower  jaw,  M'hereas  in  ^larto'a  sign-group 
ibere  are,  according  to  modem  news,  no  changes  in  tlin  face,  nor  is 
toJ  curvature  considered  such  a  constant  feature  as  formerly,  and 
fh^n  prevnT,  or<'upies  a  more  varying  position  tlmn  the  more  gradually 
J  y  root  with  in  acromegaly.       Moreover,   in  a  large 

1^1    ,  ^  of  Marie's  sign-group  some  primiir}'  causA  for  the 

sformiiy  is  presents     Pain  occuw  in  the  alTected  pui-ts,  more  commonly 
'in    iUrio's  sign  gi-oup   than   in    acromegaly,   although   acroparacsthcsiae 
are  fairly  common  in  the  hitter  diwrder ;  in  acromegaly  there  is  usually 
no  groat  limitation  of  the  movement  of  tho  limbs,  whei'eas  in  Marie's 
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eign-groap  this  may  be  extreine  and  very  painful.  Cases  o(  combined 
acromegaly  und  RLirie's  sign-group  have,  however,  beeti  recorded  by  Tha_ver 
(H4)  and  by  Jolly.  Conhwum  of  M.-irie's  sign-grouji  with  OfiUio-arthritis, 
rhenniatoid  arthritis,  eypliilitic  or  mberculoiia  arthritis,  may,  as  in  the 
case  of  acromegaly,  be  obviated  by  the  presence  of  the  charaeteristic 
clubbing  of  the  digits  in  Mane's  deformity. 

Prognosis  and  Treatment. — As  in  simple  clubbi?)g  of  the  fingers, 
the  soft  parts  may  retnin  to  their  normal  condition  M'hen  the  primaiy 
disorder  i«  tiiretl,  Imt.  us  might  be  expcctod,  the  new  hone  iwrsisis, 
though  jKWsibly  wjmt  of  the  arthi-itk  phenomena,  such  :i3  synovitis,  may 
subside.  Wh^n  the  affected  joints  are  (Munful,  the  beat  remedy  appears 
to  be  fixation. 

H.  Batty  Shaw. 
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OSTEITIS  DErOKMANS 

LsoXTlASiS   OSSEA 

By  Asrnosv  Bowlbv,  C.M.G. 

Osteitis  Deformans  was  first  described  by  Sir  Jamee  Paget  in  the  year 
lal'.  Since  iliai  time  many  examplea  of  the  difioafio  have  l>een  recordetl ; 
in  I'JOl  Packard,  iSt^cle,  and  Kirkbridge  coUoctod  sixty-sevuu  aiitheiiltc 
cases. 

It  may  he  defined  as  a  very  chronic  inflammation  of  hone  nccurring  in 
people  past  middle  ago,  implicating  miuiy  banen,  mid  accompanied  by  a 
peculiar  softening  and  licnding  oE  the  osseoiiB  structure, 

Ii  nhnuld  t>e  not«fl  th.'it  in  osteitis  dofomuins  there  is  no  implication 
of  the  general  health  and  no  aft'ection  nf  the  viscera.  The  onset  is  quite 
insidious,  and  it  is  not  until  some  dofinilo  defonnity  of  a  limb  or  a  con- 
sidentlile  enlargement  of  the  head  attmcU  attention  thai  any  notice  is 
taken  of  the  1>nny  thickening. 

/WA'»/.M/y. — The  bones  affected  by  this  disease  become  gradually 
thickened  hy  the  deposit  of  new  bone  from  the  pcriostouro,  and  by  the 
same  pftcww  their  normal  outlines  nit*  slowly  ol)Iitenit«d.  By  the  exuda- 
tion nf  inflammatory  pnvJncta  within  the  hone  the  osseous  strurture  is 
al)SDrbe<l,  rarofit<<l,  and  softened  ;  the  spaces  thus  formed  are  tilled  with 
inflamTnatory  exudation.  The  whole  bone  becomes  greatly  increasetl  in 
circumference,  and,  ou  section,  is  seen  to  be  much  thickened.     In  some 


oases  the  medullary  oinal  is  increased  in  size.  In  consequence  of  the 
softening  which  iicconipHiiitrs  the  inflammatory  proi^-ass  the  bones  becoine 
bent,  the  normal  curvea  being  at  Hrat  increased ;  and,  after  a  time,  fresh 
curvatui-eR  are  oRtabh'shed. 

Tho  »k\ill  in  increuaed  in  thickness,  the  forehead  becomes  lar^e  and 
prominent,  and  the  faec,  in  co)ieiO(|Utiiice,  ap[>ear!i  to  be  loo  small  for  thf 
cranium  by  which  it  is  overshadowed.  The  clavicles  become  much  ciu"ved 
and  thickened.  Tho  thorax  fulls  in  on  account  of  the  yielding  of  the 
softened  ribs,  and  the  abdomen  becomes  [ircniinent.  Tho  femurs  curve 
ehiefly  oiitwai'ds,  ainl  the  tibijw  forwards.  The  humenis  does  not  curve  ko 
much  as  mast  of  the  long  hones,  but  the  radius  and  ulna  ourve  iMkckwards. 
In  consequence  of  the  bonding  of  the  bones  of  the  lower  extremity  and 
of  the  general  p<JSterior  curvature  which  is  often  mot  with  in  the  spine, 
the  height  of  the  |iatiunt  is  frecjueiitly  <linunished  by  several  inches.  The 
walk  is  tfittering,  and  the  snpjmrt  of  a  stick  is  oft«n  necessar}'.  The 
shoulders  fall  forwani  over  the  chest,  and  the  head  protrudes  in  a  very 
peculiar  manner,  as  if  too  heavy  for  the  cervical  vertebrae.  The  ehin 
tends  to  rest  upon  the  sternum,  and  in  order  to  look  np,  the  juittenL 
thrusts  it  out  so  that  the  face  is  canied  on  a  plane  which  is  considerably 
anterior  to  that  of  the  body.  The  course  of  the  disease  is  slow,  and 
tuually  extends  over  many  years.  .\  fatal  termination  may  result  from 
the  difiiouUy  of  respiration  caueud  by  the  softened  thoracic  wall,  and 
malignant  tumours  seem  to  occur  in  paiients  aft'ected  with  osteitis 
deformans  more  frerpiently  than  they  do  in  most  elderly  people. 

Indelinitc  lesions  have  lieen  found  |K>)>t-mottem  in  the  spinal  cord  (2). 

St/mptoms  ami  ffiafjiwgi^. — Beyond  the  deformity  already  described 
and  some  aching  pains  in  the  extremities  there  ai-e  no  notewoithy 
symptoms.  The  diagnosis  from  jtcromegaly  is  easily  made  if  it  W 
rememlwred  that  in  acromegaly  the  facial  bones  and  those  of  the  hands 
and  feet  are  chiefly  alTected,  while  in  osteitis  deformans  the  )>unes  of  the 
cnuiinm  and  the  loitg  bones  of  the  extremities  arc  maicdy  alTccled.  In  a 
few  oaaas  the  diseiise  is  limited  to  a  single  bone  :  I  have  seen  it  so  limited 
for  several  years  to  the  humerus,  the  femur,  or  the  tibia. 

Trmtmnit. — Xo  treatment  is  known  to  produce  any  healing  effect  on 
tho  softening  and  hending  of  the  bones.  In  a  few  instances  iodide  of 
potassium  has  appeared  to  relievo  tho  pains. 

Lboktiasis  OH.SKA  ift  thc  name  applied  to  an  overgrowth  or  livper- 
octoeifl  of  all  or  some  of  the  cranial  or  facial  bones.  The  formation  of  now 
bone  is  very  slow,  and  may  produce  no  noticeable  deformity  for  many 
years ;  and  the  ch;inge  may  begin  at  any  period  of  life,  having  been 
observed  in  childhood  in  several  instances.  Both  sexes  are  prone  to 
attack  :  tlie  causes  are  unknown.  The  suggestion  that  the  disease  is  due 
to  ricketa  is  <|uite  unsupported  by  the  facts  ob8er\'ed  in  mi«t  case& 
Ther(4  nre  no  concomitant  ailed  ions  of  other  pnrls  of  the  body,  and  any 
symptoms  thai  ensue  are  the  direct  result  of  the  pressing  exercised  by 
the  new  bone.     The  superior  maxillae  and  the  various  bones  entering 
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into  the  formation  of  tbo  inner  walla  of  tho  orbiu  ate  not  in  frequently 
fected  alonti,  the  cranial  and  lower  jaw  bonuH  remaining  free  (lom 
liaease.  In  other  cAsea  the  whole  of  tho  ci-anial  and  facial  bonca  aro 
reeled,  hut  the  cranial  bones  are  hut  selilom  attacked  aUme.  In  the 
irocess  of  gruwib  the  affected  bones  become  ^^rcntly  increased  in  density, 
and  the  o{)cu  cancclloua  framework  of  the  iillimoid  boconies  convcrti^d 
into  dense,  compact  Ijone.  All  cavities,  auch  aa  the  antrum,  the  sphe- 
noidal and  ethmoidal  sinuses,  arid  the  bony  canals  for  the  supra-  and 
infrii-nrbitnl  nerves,  become  obh'temted  and  their  contents  dc8troye<I. 
In  addition,  there  itt  considerable  formation  of  nttw  Itone  on  the  itnrfaoes, 
coniecjuent  defonnity  of  the  features.  The  cavities  of  the  orbit, 
Doee,  and  the  mouth  may  be  cricroache<l  upon,  and  proptosis  or  bh'nd- 
may  ensue  upon  tho  pressure  exercised  ii]>on  the  eye)jall  and  the 
'optic  ner\'e.  The  sense  of  smelt  may  similarly  lie  lost  from  occlusion  of 
the  nostrils  or  pressure  on  the  olfactory  nerve  in  the  ethmoid  bone.  A 
single  superior  maxilla  is  sometimes  alone  atfected  by  hyperostosis,  and 
may  present  precisely  the  same  appeivninccs  ns  w  bone  from  a  cose  of 
kontiasiB.  Such  au  affection  of  one  upper  jaw  is  an  inHiiitely  more 
common  disease  than  is  leonliasis  ossea :  the  latter  is  imleed  a  very  rare 
affection.  The  symptoms  caused  by  leonliasis  vary  with  the  position 
^luu]  extent  of  the  new  Iwne.  Pain  is  necessarily  very  common,  and 
rionally  mastication  and  s{}eei:h  arc  interfered  tnth.  The  defoiTnity 
is  souietimes  very  great.  No  treatment  can  be  adopted  n-ith  any  hope 
of  success;  but  occasionally,  when  the  growth  is  a  limited  one,  some 
benefit  may  ttisult  from  resection  of  some  portion  of  the  afTccled  bono. 
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MOLLITIES   OSSRT.M 

MianPLK   MYBI.OMA 


By  AxTnoNY  Bowxar,  C.M.G. 

MoUIUes  Osslum,  or  Osteomalacia,  is  a  disease  in  wliich  there  is  a  gradual 
tioftening  and  snhfie^iucnt  bending  of  the  bones,  and  in  which  spontaneous 
Ineturett  are  very  apt  to  occur. 

Eiktlv^. — No  definite  cause  for  mollities  ossium  can  be  asiiignud  ;  but 
ii  bu  been  atated  that  the  ahsor^ition  of  bone  is  due  to  an  excess  of  lactic 


acifj  in  the  blood,  though  this  excess  has  not  been  clearly  demoosirabeti. 
M'hen  mn^urring  rlnring  pn^gnaney  the  Hiswise  has  bocn  attribntod  to  ihf 
demamls  of  the  foetus  for  Itone  Bttlts,  but-  this  supposition  dws  not  upply 
to  the  cnscs  which  occur  iiidt:()cndcnily  of  pregnimcy.  It  has  boon 
suggusuid  that  tho  diHeaise  is  of  ovarian  ungln,  and  in  stijipurt  of  this 
attention  baa  been  drawn  to  improvement  or  recovery  after  removal  of 
the  ovaries  ;  ii  has  been  thought  to  be  a  tropho  neuron  is,  and  duo  to  reflex 
irritation  from  tlie  ovaritis,  or  to  the  regnlt  of  an  ahnonnal  internal  secrn- 
tion  of  the  ovaries  which  decalcifies  the  bones.  A  seriouB  objet-tion  tn 
the  ovarian  hypothesis  is  tho  occurrence  of  tho  disease  in  males.  It  may 
bo  8tHt«<l  thia  ill  many  casm  some  causes  of  nen'ous  or  mental  depression 
appear  to  have  been  present ;  lint  how  such  antecedents  eonld  lesid  to  or 
bring  about  the  changes  described  is  beyond  our  compiTb^'nnion.  Mullities 
osflium  occurs  with  far  greater  frequency  in  women  than  in  men.  It 
usually  begins  between  the  ages  of  '2o  and  45,  and  its  onaei  its  frequently 
aseocialed  with  pregnancy.  More  rarely  it  logins  about  the  age  of 
puberty,  or  even  in  childhood. 

PitViotoffif. — An  examination  of  tho  affected  bonee  shews  that  tbey  are 
much  tighter  than  nuttiruL,  mid  so  Moft  that  (bi\v  may  lie  indcntetl  with 
tht<  HngerH  or  Ijent  by  the  hands.  Thev  ure  readily  cut  «'ith  a  knife,  and 
the  section  shews  that  the  medullary  t^nal  is  greatly  increased  in  diameter, 
and  has  extended  into  the  epiphyseal  ends.  In  advanced  case^  the  ci'jra- 
pact  tissue  is  reduced  to  a  mere  shell.  Microscopical  examination  rovetils 
an  absorption  uf  the  lime  salts,  beginning  around  the  Haversian  canals 
and  the  cnnalienli,  such  as  occurs  when  l>one  is  placed  in  a  .solution  of 
hydrochloric  acid ;  thus,  while  the  lime  salts  are  dissolved  the  animal 
matrix  rcntttins.  In  this  matrix  changes  ensue  of  a  degenerative  nature, 
M'hicb  end  in  a  complete  gebitiniform  degeneration,  and  the  formation  of 
a  jeliydike  mass.  In  this  process  of  destrnctinn  there  is  no  sign  of  inflam- 
mation ;  hut  the  vessels,  depriveil  of  their  normal  support.,  very  frequently 
permit  of  exudations  of  blood,  and  the  osteoclasts  are  much  increased  in 
number.  A  microscopical  examination  of  the  medulla  and  of  the  decal- 
cified bnne  shews  many  blood-cells  in  various  stages  of  disintegration,  with 
cellb  of  various  shapes  and  sizeu  and  granules  of  oil,  fat,  arid  gelatinous 
matter. 

Sgmptoiiu. — ^Before  any  definite  changes  are  noticed  in  the  bones  si> 
oalled  "  rheumatic  "  pains  usually  occur,  and  these  may  be  severe  ;  at  the 
same  time  tho  general  condition  is  one  of  feebleness  or  debility.  The  next 
change  to  be  noticed  is  a  sense  of  weakness  and  insecurity  in  the  luwei' 
oxtremities,  so  that  the  {uiticnt  is  unwilling  to  walk  without  support,  and 
is  unable  to  walk  with  freedom  ;  the  gait  13  often  peculiar,  and  the  steps 
are  short  and  unsteady.  After  this  it  may  be  noticed  that  one  or  more 
of  tbe  bones  are  Iteeoming  curvefl,  so  that  the  stature  of  the  patient  is 
diminished ;  whilst  in  other  cases  nothing  so  definite  is  ohwrved  until 
ji  Inme  U  fractured  by  sfurie  triWal  accident,  or  until  |»arturition  is 
impeded  by  deformity  of  the  pelvis. 

In  ntlvanced  vn»<M  the  deformity  may  be  very  great,  and  it  may  affect 


the  whole  skelelun.  The  spiiie,  by  a  greaL  iiicrcusc  of  its  normal  curves, 
itnea  •foniewliai  of  the  lihape  of  the  letlHr  S.  The  rilis  are  Miittuiied  or 
ren  bent  inwarja  on  the  htt4?ral  asiwcte  of  the  chest,  whilst  near  to  the 
temiim  and  cloao  to  the  spino  they  aio  proirtnied  or  frftctur<?d.  The 
'stentUDi  is  usually  pushed  forwards,  and  is  often  fractured  ut  the  juncture 
of  its  sevcnil  portions.  The  pelvis  is  nioat  senoualy  ad'ected,  so  that 
parturition  tnay  beeume  ini|iossibte.  The  i-acrum  is  piitthed  downwards 
by  the  weight  of  ilio  body,  whilst  the  aeutnbulu  iu-c  pressed  inwurds  by  the 
of  the  femurs:  thus  the  pelvic  briui  assumes  a  Uifoliiite  form,  with 
)«  puhie  symphysis  thriutt  forward  like  a  beak.  The  Atones  of  the 
extremities  are  bent  or  fractured  in  various  degrees,  and  the  whole  of  the 
limbs  miiy  l>ecome  quite  Hnccid  and  useless.  The  mine  contains  on  excess 
of  lime  sjklts.     LijKiemia  was  observed  in  two  cases  {Kiotz). 

The  viscera  are  not  affected  except  as  a  direct  result  of  the  osseous 
lesions ;  bnt,  in  consetjuence  of  the  latter,  pulmonaiy  congestion  and 
fe>ebled  respiration  are  of  common  occurrence,  and  an  attack  of  bronchial 
Ltiirrh  mity  at  any  time  prove  rapidly  fatal  It  should  be  remcmberod 
that  the  course  run  by  diBerent  cases  varies  very  greatly  in  rate,  and 
lh;tt  vhilo  in  some  (Kitients  all  the  clianges  onnmerat^Hl  may  follow  each 
other  in  the  course  of  a  year  or  a  little  more,  in  others  the  tiflection  is 
limited  U»  the  pelvis  and  saenmi,  and  apjwars  to  pmgresa  only  during 
prej^nancy,  either  remaining  stationary  at  other  times,  or  making  hardly 
pTTceptible  progresH.  Sfime  patients  thus  live  for  many  years  after  the 
on*et  of  the  ilisease,  and  do  not  become  bedridden  at  any  tinoe. 

TrmUiirnL — There  is  no  specific  treatment  for  moUitics  ossium,  but  good 
fooil  and  a  gunend  tonic  line  of  treatment  are  indicated.  Fractures  in 
the  early  stage  of  the  disease  generally  unite  with  proiier  care,  although 
they  du  so  slowly. 


Mui.Tiri,E  MVEIX>MA. — Synonyms:  Mfffitmatosu /  Kahler's  Dittatt; 
MyrhjMtthu:  .-tlhutrutsm-iti ;  ikneml  Lijmi'kadenomitlem  <^  Boms. — ^Thbdiaease 
is  chatnctcn'sed  by  softening  of  certain  parte  of  the  skeleton.  It  is  due 
In  a  tumour-growih,  and  is  mentioned  here  because  the  bony  tlefnrnii- 
tjea  U)  some  extent  simulate  those  of  raoUities  opsiuni,  .■iltliough  they 
chaiiicieristicany  atTcct  ver)-  dittercnt  bones.     It  is  a  rare  condition,  and 

boen  specially  described  by  L>r.  Parkcs  Weber,  who  collected  Ijetween 
thirty  and  forty  cases  in  1903.  He  aummjunses  his  description  as 
follows  : — "  Multiple  myeloma  may  l)e  defined  ha  a  difftiHe  new  growth, 
pHmarily  involWng  the  bone-marrow,  especially  that  of  the  vertebrae,  ribs, 
and  «ternnm,  and  affecting  males  as  or  more  often  than  females,  and 
chiefly  those  |)&st  middle  age.  The  disease  nearly  always  remains  limited 
to  the  QRseoua  8y»*t«fm,  though  by  direct  extension  it  may  form  localised 
witgrowths  projecting  from  the  bones.  Owing  to  absorption  of  the  hard 
Matsous  tissue  the  bones  become  softened  or  friable,  and  are  easily  broken. 
The  vertebral  column  and  sternum  are  sometimes  much  bent,  and  the 
•|anal  cord  may  be  affected  by  pressore,  due  to  the  cun-ature  of  the 
spinal  column  or  to  new  growth  bulging  into  the  spinal  canal.     Owing 


to  the  <]cstniction  of  boiie-morrow  the  foriu&tton  of  blootl  is  iropainxl, 
and  anHcraift  aiid  progi-essivB  cachexia  occur."  It  generally  pmves  fatal 
within  one  or  two  yeara.  Tho  growth  xb  of  a  sarcomatous  nature,  and  in 
mauy  cases  the  cells  resemble  amall  df  large  Ipnphocjtes. 

In  many  of  tho  patients  the  uriixo  is  found  to  contain  a  peculiar  form 
of  albumin,  \rhich  has  been  described  as  the  ''Beiice-tloiiL'd  prottiid." 
When  the  urine  is  acid  this  pn>t«in  has  the  following  characteristics.  It 
coagulateA  at  about  38"  C,  and  it  is  more  or  less  completely  dissolved  by 
further  heating  to  the  hoiling-poicit,  or  by  adding  acetic  acid  tu  the  boiling 
ui'ino.  It  depOi^ita  after  boiling  if  the  urine  is  allowed  to  cool.  In  I>r. 
BraiJahaw'a  case  the  Bence-<Tone8  ulhumose  was  precipitated  spontaneously 
from  the  urine. 

OsTEoi»SATllYR0Sls.— This  name  has  been  given  to  a  form  of  bone- 
softening  which  occui's  quite  indepcnilciitly  of  age  or  Hex.  Many  bones 
may  he  affected,  an<l  fnicturen  are  of  more  frequent  occiureQco  than  mere 
bending,  although  both  may  be  aeen.  In  some  uf  these  cases  there  seems 
t«  be  a  deposit  of  the  absorbed  bono  salts  in  the  IdduBys,  and  in  some 
siicli  cases  large  renal  calculi  have  formed.  This  condition  has  been 
named  "calcareous  metastasia" 

Neuropathic  softening  of  bone  is  described  in  Vol  VI.  pt  545  (1899). 


Anthony  Bowlby. 
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EICKETS 

By  W.  B.  CtiEADLE.  M.D.,  F.K.C.P..  and  F.  J.  IViTiaos,  M.D.,  F.a.C.r. 

Synonyms. — HAachitU,  Khackmsmns,  M<yrlm  Angticw  {£ngli^he  KranBrii). 

Short  Description. — Rickets  is  a  general  disease  of  early  childhtMid 
attecting  the  nutrition  and  development  of  the  whole  of  the  growing 
organism.     The  most  marked  physical  changes  are  seen  in  the  bones. 


O»i6catioii,  which  is  sliU  in  activu  process,  is  boUi  r«tanled  and  per- 
reited.  The  hones  grow  irregularly,  anil,  remaining  largely  cartilagin- 
ous anH  soft,  yiehl  umler  traction  and  pressure,  thus  giving  riso  to  vanona 
jtorlioas  and  defoi-mities.  The  evolution  of  the  toetb  is  delayed,  their 
tnicturc  is  fnigile,  imperfect,  and  auliject  to  eai-ly  decay.  Tliis  strUiing 
fection  of  the  osseous  skeleton  has  concentrated  atbentioii  upon  ona 
^i^iecial  feature  of  the  disease,  and  fostered  too  narrow  a  view  of  its  patho- 
logy*. Kickete  has  until  rceently  been  regarded  as  chiefly  a  disease  of 
honen  ;  it  has  hei^n  thus  t'lasAnd  in  the  tttxt-books,  and  its  etiology 
and  potholog}'  considered  almost  entirely  in  this  relation.  The  defect  of 
gntwth  «nd  nutiition  is,  however,  by  no  means  limited  to  the  l«ony 
framcwurk  of  the  iKxly :  all  the  cliiuf  strticttu'es  are  iilfcclod.  The 
tauscles  are  wasted  and  remarkably  enfeebled,  the  ligaments  relaxed. 
Thti  mucouft  membranes  exhibit  an  abnormal  tendency  to  catarrh.  The 
brain  is  functionally  backward,  wbilc  the  nervous  system  shews  in- 
roflex  irritability,  bO  that  various  form»  of  spasm  and  convulsion 
readily  excited.  The  blood  is  impoverishes!,  its  red  coi-puaclcs  being 
diminished  to  such  a  degree  that  in  some  cases  the  anaemia  is  well 
marked.  lastly,  in  some  cases  there  is  fibroid  enlargement  of  the  liver 
and  spleen. 

History. — The  name,  primarily  derived  from  the  Old  English  verb 
vriHrtij  to  wrest  or  twist  awry,  arose  no  doubt  from  the  application  of 
term,  commoidy  ftpplie<l  in  the  country  to  inanimate  structures,  to  a 
Mi^ease  the  most  striking  characters  of  which  arc  contortion  and  deformity. 
Tlic  ill-furmeii  child  with  the  Hoft  and  loose-jointed  fnimcwork  of  its 
IhmIv  bent  and  giving  way  was  calle^l  rickety^  just  aa  a  dibipidated  table 
or  chair  was  so  styled,  and  the  condition  received  the  name  of  "  The 
icketa."  Glisson,  who  fii-st  described  the  affection  in  the  seventeenth 
iiury,  proposed  the  conversion  of  the  common  term  "  Kickets  "  into 
"  Rhachitis,"  purtly  on  account  of  the  similarity  of  the  suunil,  jiurtly  us 
a  <ierivatiou  from  the  Greek  pn)^^•;,  the  spine,  on  the  ground  tliat  the 
dorsal  spine  is  one  of  the  first  piLrts  attacked.  This,  rather  than 
Trousseau's  derivation  from  the  Norman  won!  riquct$^  appeal's  to  be 
the  correct  origin  of  the  Knglish  name. 

Kicket«  was  recognised  on  the  Continent  soon  after  Glisson's  descrip- 
tion of  it  in  England,  whence  it  was  supposed  to  have  spread  ;  but  it 
lta.4  no  doubt  existed  in  Europe  from  early  times  as  an  accomj>animent  of 
ciWIisation,  and  it  is  now  becoming  common  in  the  younger  countries  of 
America  and  Australia. 

Etiology. — Kickota  is  the  result  of  imperfect  and  perverted  nutrition ; 
far  pathologists  are  agreed  :  there  is,  however,  some  divergence  of 
jmion  as  to  the  exact  causes  of  thia  defect  Most  of  the  hyjwthoseit  have 
Eu  based  solely  upon  a  cousidenttion  of  the  morbid  changes  met  with 
in  the  banes,  as  if  this  comprised  the  whole  |)atholog}'  of  the  disease.  To 
tracd  the  nature  and  source  of  these  faults  of  ossification  may  supply  the 
key  to  the  nature  of  the  general  affection,  but  no  pathological  doctrine 
be  regarded  as  satisfactory  which  does  not  also  explain  the  morbid 


coadilioiu  uf  muscle  and  tendon,  mucous  membrane,  uiid  nervous  system  ; 
tliose  conditiuiis  urc  concurrcni  und  constant,  althuugli  tiicy  are  le&s 
ohviotu)  luiil  o)>li'Uiiivi;  limn  is  tliu  iifTtTtion  of  lliu  skvlL'loii.  Tbc  pro- 
duction of  a  rickety  condition  of  bone  by  the  application  of  EHmarch's 
hAndage,  iis  in  the  oxperimcnt  of  Kassowitz,  does  not  produce  tbe  ehaaget; 
in  the  other  tissues.  The  bonos  are  ceiuinly  soft  and  they  give  way  under 
pressure,  but  the  Hgaments  are  also  aoU  und  lax,  and  give  way  under 
pressure  likewise  ;  the  muscles  are  atrophic  and  enfeebled  ;  the  mucous 
membranes  catarrhal  ;  the  reflex  mechanism  of  the  nervous  ttyi^teui  ir; 
hyiJerexdtiiblo  and  unaUible.  It  is  didicult  to  undei-siand  how  the  bone 
lesions  and  the  other  concurrent  ti&sue-chaiigcs  cjtii  stand  to  each  other  in 
the  relation  of  cause  and  etTect,  as  hjis  been  suggested ;  or  how  morbid 
conditions,  regularly  associated  with  the  bone  lesion  and  in  proportion  to 
it,  can  be  rcganled  as  acciduntiil.  The  explanation  of  the  earlier  and 
greater  prominence  of  the  tK>ne  changes  lies  in  tlu's,  thiit  the  bones, 
being  in  the  mtwt  active  stage  of  ihoir  growth,  exhibit  the  deijariuro  fnim 
tbe  normal  most  clearly  at  a  time  when  the  coexisting  changes  in  other 
organs  and  tissues  are  smaller  and  less  Wsible. 

Many  are  the  causes  to  which  the  production  of  rickets  has  been 
attributed.  Faults  of  diet,  setting  up  gastro-intestinal  catarrh,  impaired 
digestion,  vomiting  und  diarrhoea  ;  want  of  light  and  fresh  air ;  deficient 
clothing,  dirt,  and  general  Iwwl  hygiene  ;  sy])hilia ;  inherited  tendency  ; 
have  all  l»een  ci*eilited  with  more  or  less  reason  as  coneerneil  in  the 
genesis  of  the  disease.  It  appears  certain  th;it,  as  a  ride,  several  factors 
are  engaged^  and  amongst  them  many  of  those  ontmierated  above. 
Those  factors,  however,  arc  not  all  in  action  in  every  instance,  and 
they  are  not,  therefore,  all  essentia],  nor  eqiml  in  constancy  and 
potency. 

Clinuit/-^  Sf>iA"ii,  utid  LoaUUi/. — Although  rickets  seems  to  exist  in  all 
parts  of  the  world,  its  occurrence  is  clearly  influenced  by  climate,  uiid 
chiefly  in  respect  of  firyness,  sunlight,  and  warmth.  Thus,  it  is  most 
common  in  the  tomperate  zone,  e*i>ecially  in  cold,  dump,  cloudy  regions 
such  as  England,  and  cerUtin  )K>rtions  of  Germany,  Italy,  France,  and 
North  iVnierica.  It  diminishes  in  frot^uency  !«  high  northern  latiiudt-s 
are  approached,  and.  on  the  other  liand,  dcvlineji  tow.inis  the  Month  until 
it  almost  disappears  in  the  tropics.  In  Australia,  rickets  was  fielicved 
practically  not  to  exist;  but  in  1S91  it  vaa  shewn  by  Mr.  Muskett  to 
be  prevalent  in  tbe  large  towns,  and  cases  have  been  met  with  evpn  in 
the  bush.  Thu  disease  appears  t-o  h&  affected  by  season  ;  cases  arc  nio>^ 
fi-cquent  and  more  severe  during  the  dark,  cold  winter  months  when  the 
children  live  largely  indoors,  and  lack  light,  frc»h  air,  and  wannth  ;  that 
ia,  when  vitality  is  lowest  With  regard  to  locality  the  chief  poitvt  made 
out  is,  that  the  disease  is,  generally  speaking,  one  of  great  cities — of 
Ix>ndon.  Manchester,  Liverpool,  Glasgow,  Vienna,  Now  Vork :  and  that 
in  this  country  it  is  especially  prevalent  in  ibe  towns  of  tbe  great  nianu- 
factiinn.;;  districts  of  L-'uica^shire  and  Yorkshire,  the  Black  Country, 
Scotland,  and    Wales;  in   these  regions  of  smoke  and  darkness  the 


cnochers  am  largely  workers  etigaged  away  from  home,  and  their 
children  are  chiefly  brought  up  liy  hmid. 

InjiucHce  of  Sex, — .Suiiistjcs  us  to  the  relative  frequency  of  rickets  in 
lioys  utid  girls  vary ;  but  the  <iciicnil  outcome  uf  them  scema  to  Iw  that 
BOX  pjcerts  no  iiiHuence,  und  that  the  ditieaiie  is  diKtiibuted  evenly  lietween 
cht9  two  sexes. 

Irthrritrd  Tendency. — No  satisfactory  e\idence  has  been  produced  to 
shew  that  ricketa  is  «vor  ti'ansmitt(>d  from  ihe  paronts  to  the  children. 
Uickotfl  dies  out  with  chiliihwxl,  and  it  is  h;irdly  likely  to  be  lmnde«l 
down  to  the  oHspring  of  mature  persons.  The  inHuciiw  of  hoicdity  is 
probably  liiniicd  lo  the  trausniissiuii  of  a  M'eiikly  constitution,  or  t<j  some 
factor  of  imperfect  nutrition  of  the  foetus  in  the  womb.  That  heredity 
in  not  ati  eiwential  or  consUuit  factor  ia  shewn  by  the  olwen'ation  that  the 
eiiildren  of  perfectly  healthy  {>erM>ns  become  rickety  ;  in  the  vast  majority 
uf  caftC3«  indeed,  rickety  children  are  born  of  parents  who  do  not  exhibit 
the  unallest  trace  of  jHtst  rickets.  Soigert,  however,  iKilieves  heredity  to 
be  An  imiH>rtant  etiological  factor,  and  maintains  that  it  ik  transmitted 
chiefly  by  the  mother.  Thio  writer  stai«R  that  the  severest  types  of 
ridceta  ia  met  nnth  in  b^cas^fed  children,  who  bavo  a  stronj;  hereditary 
predispoaition. 

Con^fniint  Syjihiii'. — It  is  now  very  generally  agreed  that  rickets  is 
Dot  a  simple  expre-ssion  of  <!ongenital  syphiliii,  iut  Parrot  coniendiHl ;  tho 
m-idencc  to  the  contrary  is  conclusive.  In  the  majority  of  aises  these 
children  bcur  aloui  them  none  of  tho  well  CBtablished  isigns  of  congenital 
sjrphilis :  the  eruption,  the  gnuflles,  the  linear  scars,  the  pegged  teeth, 
jthc  keratitis  are  wanting.     In  many  caacjt,  moreover,  the  history  seems 

luiely  beyond  su.spicion ;  and,  conversely,  many  children  who  suflcr 
bftm  congonitjd  syphilid  arc  not  rickety.  It  is  clear,  then,  that  iiyphiliH 
it  not  acotutMit,  invariable,  ctwontial  factor.  Congeiutal  Hyphilis  nuxlitiea 
nckots,  it  docfl  not  create  it.  The  cases  in  which  it  does  play  a  pirt 
have  special  features  of  their  own.  The  child  is  puny  and  wai^ted,  aud 
it  preaenUt  some  of  the  diaiinctive  signs  of  syphilis ;  and  to  these  cases 
especially  belong  the  craniotabfw  of  KfHii-iser  ami  the  boss-like  projections 
of  the  frontal  and  occipital  bones  in  their  most  extreme  form  ;  although 
they  are  not  absolutfly  liniiti-tl  lo  the  syphilitic  variety.  Possibly  the 
cnlArgoment  of  iymphdtic  glands,  liver,  and  spleen,  met  with  in  some 
CMC4,  may  prove  to  bo  rather  a  syphilitic  than  a  rhachitic  change. 

Itick'h  'in  Infrdim  J'rocfAS. — Mircoli  found  staphjdococci  and  strepto- 
cocci cunslantly  present  in  the  mouths  of  infanl-s  and  the  luamumry 
dacLA  of  nursing  %vomen.  He  believes  that  if  the  alimentary  canal  of 
the  infant  be  disonlen^d  these  micrococci,  uwially  innot^uous,  become 
pBlbogenctic  and  may  pnxhioe  rickets.  They  then  ent«r  tho  system  and 
attAck  the  fiartii  of  greatest  functional  actinty,  among  these  the  nervous 
syKS«m  and  the  epiphyseal  endu  of  the  bones.  Tlie  osseous  lesions  in 
rickets  he  looks  upon  as  the  residt  of  a  chronic  osteo-myelitis ;  by  injec- 
tiua  of  small  (luantities  of  sTaphyloooccus  cidtures  into  rabbita  of  a  week 
old  be  liiis  produced  hypertrophy  of  the  cpiphysca. 
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Jiiul  llijijkhi. — r>efectjve  hygienic  comlitions  are  largely  concerned  in 
the  prtKluctioii  of  rickets.  The  great  iucidouce  of  the  disease  upon  the 
populutioii  of  lurge  cities  and  amongst  the  puorer  etuHses  tlicrc,  uiid  the 
comparative  rarity  of  rickets  in  the  bright,  atinny  climates  of  the  south, 
where  life  is  spent  largely  out  of  doors  in  frceh  air  and  sunehiae,  atford 
snfficieut  evident-*  of  thia.  The  want  of  sunlight  and  wannth  appears  to 
lell  eitpccialiy  upon  childn^n  of  southern  race  when  reared  in  cold  and 
uncongeniiil  climates.  The  children  of  Neapolitan  parents,  for  example, 
brought  up  iu  the  great  cities  of  America,  uro  stated  by  .Snow  of  Uurt'alo 
to  suffer  from  rickeca  to  such  an  extent  that  even  those  brought  up  at  the 
breast  do  n(»t  escape.  Foul  air,  ivant  of  light  and  sunshine,  defective 
cleanliness,  and  lowered  bodily  wai-mth  from  scanty  clothing  favour  the 
production  of  rickets  by  degrading  nutrition. 

iVlthough,  however,  these  influences  of  defective  hygiene  are 
frequently  concerned  in  the  proiluction  of  nckets  they  are  not  con- 
stantly present,  and  arcs  not  therefore  invariable  or  essential  factors. 
Many  catteA  of  nckets  aiise  in  patients  who  live  under  excellent 
sanitary  comlitions,  so  far  as  air  and  light  and  cleanliness  and  warmth  are 
concerned  ;  a  child  may  enjoy  thuse  in  perfection  and  yet  become  rickety  : 
and  again  a  child  may  not  be<rome  rickety,  althnngh  brought  up  under  th«i 
most  unhealthy  external  conditions.  These  external  conditions  of  de- 
fective hygiene  must  therefore  bo  regai'dcd  iis  influential,  but  not 
CMential ;  in  extreme  cases,  however,  they  are  generally  at  work. 

Diaordag  of  tHtjejtium  appear  to  play  a  part  in  a  number  of  cases  ;  at 
any  rate  symptoms  of  g^tro- intestinal  disorder  ^flatulence,  vomiting, 
diarrhoea,  and  otfensive  stools — not  infrequently  precede  the  distinctive 
signs  uf  rhachitic  change.  They  are  not,  however,  conatiuit  accompuni- 
ments  ;  numbers  of  children  become  rickety  who  have  no  such  antecedent 
gastrointestinal  digturhancu,  and  many  who  do  sutfor  from  it  do  not 
become  rickety.  Further,  when  the  disturbance  is  extreme,  and  vomiting 
and  diarrhoea  are  severe  and  prolonged,  the  result  is  not  rickets,  but 
general  atrophy ;  and  examination  after  death  in  f;*t;U  cases  shews 
little  or  no  evidence  of  the  chamctcriBtlc  changes  in  the  bones.  It 
appenra,  then,  that  digestive  <]isturbBnce  of  this  kind  is  only  eflfcctive 
when  it  \a  not  extremely  prolonged  and  excessive,  and  when  it  coincides 
with  particular  faults  of  diet.  It  proliahly  acts  by  removal  of  certain 
special  elements  which  are  the  least  quickly  and  rapidly  digested  and 
absorbed.  Digestive  disturbance  is  nut,  therefore,  an  invariable  and 
csBWitial  factor  in  the  proiluction  of  rickets. 

frtw/t*  <ij  Difl. — The  vjist  majority  of  cases  of  rickots  arise  in  con- 
nexion irith  errors  of  feeding.  The  fault  of  diet  is  not  only  the  most 
common  and  jKiLent  cause,  but  sometimes  it  is  the  only  ciusc.  Kicketa 
is  produced  ha  certaiidy  by  rhachttic  diet  as  is  scurvy  by  a  scorbutic  diet 
This  is  seen  in  those  by  no  moans  uncommon  cases  of  children  horn 
healthy  and  of  healthy,  wdlto-do  jtarenta,  and  brought  up  under  jieiject 
hygienic  conditions  so  far  a»  air,  light,  cleiinlincss,  and  Murnith  arc  con- 
cerned, who  yet  Iwcome  rickety  when  brought  up  on  aitificial  food.    The 


only  ffiulc  we  cnn  discover  is  the  dietetic  fault ;  and  such  CAses  are  cur«d 
by  a  correciiori  of  tbo  dict^  without  any  other  cbange  of  hygienic  con- 
dilious  ;  thuy  are  cured,  in  fact,  by  aiitirliucliiticdiet  us  certainly  a»  scurvy 
i«  cured  by  antiscorbutic  diet. 

The  effect  of  diet  was  shewn  iti  the  rao«t  striking  manner  by  Mr. 
Ulund-Snttoii  in  tbe  case  of  rickety  animuli;  at  the  Zoological  Gardens; 
tbeae  nmntAls  got  ntpidly  wt^ll  on  a  change  of  one  condition  only,  namely, 
of  food.  IHroctly  or  indirectly,  food  is  probably  an  invariable  factor. 
The  faidt^  moreover,  is  ntic  of  quality  nilhcr  than  of  *|ti(»ntity.  A  chilii 
may  be  reduced  by  stitrvatiou  to  the  last  stage  of  atrophy,  iuid  yet  not  be 
rickety ;  and,  conversely,  it  may  be  over-fed,  fat  and  gross,  ami  yet 
extremely  rickety.  There  is  a  special  fault  of  diet,  one  which  produces  a 
special  defect  of  nntrition,  and  not  necessarily  general  malnutrition.  In 
Ibis  rospoct  it  is  first  to  be  nole<i  that,  iu  this  country  at  an}'  rnlo, 
rickets  is  practically  imknown  amongst  sucklings.  The  only  instance, 
within  our  oxperioncc,  of  rickets  arising  in  a  child  while  at  the  hn'ast 
daring  the  first  ten  months  of  life  was  one  in  which  the  mother 
Itecame  pregnant  during  lactation ;  the  suckled  infant  became  rickety, 
Uu  foetus  unlxtm  escai>c(l ;  rickets,  then,  may  arise  if  the  motber'-s  milk 
be  institftcient,  or  otherwise  defective  :  all  such  cases  are  undoubtedly 
mre  in  this  country.  Holt,  however,  remarks  rhat  the  negro  children 
brought  up  at  the  breast  are  many  of  them  rbachitic.  Even  with  con- 
genital syphilis  at  work  the  child  at  tbe  breast  does  not  become 
rickety.  If  breaat-fed  children  become  rickety  it  is  after  weaning ;  or 
it  may  be  that  undue  prolongation  of  lactation  and  the  restdting  loss  in 
tbe  natntive  value  of  the  milk  may  bo  responsible.  'Ihv  disease, 
boweror.  occttra  almost  entirely  amongst  children  brought  up  b^  hiuid. 

The  exact  nature  of  the  diet  fault  which  lies  at  the  root  of  the  rickety 
condition  has  boon  the  subject  of  many  liypothescs  and  much  controversy. 
Certain  broad  facte,  however,  have  been  established  with  regard  to  it, 
which  throw  great  light  upon  the  matter.  In  tbe  first,  place,  children 
fed  almost  entirely  upon  farinaccotis  preparations — oatmeal,  corn-Honr,, 
bnnd,  patent  foods,  with  little  or  no  milk,  even  if  such  diet  produce  no 
ttige*tire  distiu-banco — certainly  became  rickety-  Simdiirly  in  the  ciise  of 
mimaK  Mr.  Hhmd  Sutton  observed  that  the  young  monkeys  at  the 
Zoological  (wardens  in  London,  if  deprived  of  their  mother's  milk  and  fe<l 
eatireJy  uixin  vegclJible  food,  chiefly  fruits,  become  rickety.  Two  young 
bmrt  fed  exclusively  upon  rice,  biscuits,  and  raw  meat,  of  which  latter 
they  hardly  aui,  diivl  of  extramo  rick^^ts.  Tt  is  not  a  diet  limited  to 
TVjecable  food  only  which  is  associ-ited  with  rickets.  The  ailifirial  pro- 
doction  of  rickets  in  yoiuig  aniinnLs  by  Cii^rin,  who  siibstituterl  meat  for 
mntber's  milk,  although  impugned  by  the  lat'Cr  experiments  of  Tripier, 
has  been  remarkably  confirmed  by  experience  at  tbe  Zoological  Clardena. 
Kor  Buuty  yean  the  lion  whelps  have  l>een  weaned  early,  and  put  upon  a 
diet  of  raw  flesh  only  ;  they  have  invariably  become  rickety  to  such  an 
extreme  degree  that  it  has  Wn  found  impossible  to  rear  thvm.  TIte 
oonditioD  is  a  true  rhachitis ;  there  is  the  same  feebleness  of  muscle^ 


the  same  debility,  laxness  of  sinew  und  liouiliug  of  bones ;   and  tho 
identity  of  the  morbid  changes  has  been  fully  est^iblished. 

The  latency  of  such  diota  in  the  production  of  rickets  has  led  to 
many  hyjiotheiical  explanAiiona  of  the  exact  nutiire  of  the  defect  in  them  ; 
whether  this  be  negative  or  positive,  the  wj*nt  of  some  neccas;iry  iu- 
gredleiit,  or  the  presence  of  some  noxious  ingredient  which  pcrvcrta 
mitritioii,  especially  that  of  growing?  bones.  The  explanation  which  at 
first  suggested  itself  was  tliat  as  the  bones  iirc  soft  and  dclieient  in 
mineral  matter,  and  es[)ccially  in  lime  salts,  a  want  of  lime  salts  in  food 
is  the  cause  of  tho  deticiency  in  the  bones.  Choiisat  and  Milne-Kdwards 
produced  curvature  of  the  bones  in  animals  by  privation  of  ejirthy  salt«, 
but  the  characfcetistic  features  of  rhachitic  bone  wore  shewn  by  Friedlebcn 
to  be  wHiitiug  in  such  cases.  Others,  however,  us  Voit  and  Bagiusky, 
claim  to  have  estJbblished  the  existence  of  true  rickety  change  by  such 
treatment. 

While  admitting  that  rickets  nuiy  bo  proiinced  artificially  in  animals 
by  absolute  privation  of  limo,  yet  that  the  want  of  lime,  at  any  rate  in 
the  form  of  hydrate  or  carbonate,  is  not  iu  itself  the  essential  cause  of 
rickets,  as  wo  see  it  in  children,  is  proved  by  conclusive  e^'idence. 
In  the  first  place,  rickets  is  extremely  common  in  the  limestone  districts 
whcro  the  drinking- water  is  so  heavily  charged  with  lime  that  the 
children  must  necessarily  Like  abundance  of  it;  moreover,  numbers  uf 
chihlren  become  rickety  who  hjive  lime-water  regidarly  added  to  their 
food.  .Secondly,  a(;cor(iing  to  Dr.  Luft's  analysis,  the  foods  njmn  which 
children  tU'O  especi^dly  liable  to  become  rickety,  sueh  as  the  farinaceous 
foods,  are  rich  in  lime  and  itUo  in  phosphoric  acid  ;  and  cow's  milk  is 
richer  in  these  than  is  human  milk.  So  that  not  only  will  abundance  of 
lime  salts  in  tho  food  not  previ.'int  the  development  of  rickctB,  but  as  a 
matter  of  fact  the  disease  is  usuiiUy  asaocinlcd  with  a  full  supply  of 
those  niatt^rtiils. 

The  close  association  of  rickets  with  a  farinacoons  diet  suggested  tho 
idea  that  lactic  acid  might  l>e  the  evil  agent :  starch,  imi>crfeclly  digested, 
ferments  and  lactic  acid  is  formed  in  excess,  which,  by  uniting  with  the  Ume 
about  to  ho  dr>p«rtiited  in  the  bones,  is  supposcfJ  to  cjirry  it  oft"  iu  soluble 
form  :  or,  according  to  another  view  of  its  action  put  fonrard  by  Ueitx* 
mann,  it  irritates  the  oesifying  tissue  and  sliinulatcs  growth  when  the 
material  necessary  to  complete  the  structure  is  wanting.  Lactic  acid  is 
said  to  have  l«een  found  in  tho  tissues  of  rirki^ly  aninwU  and  in  the 
urine  ;  and  Heitzmann  states  that  by  its  administration  he  has  pi-oduced 
the  condition  directly.  This  formation  of  lactic  acid,  however,  has  not 
been  confirmed  ;  and  the  by{iotbeiiis  is  improbitblc  because  rickets  arises  in 
children  in  whom  there  is  no  apparent  disorder  of  digestion  to  favour  lactic 
ficid  fermentation,  who  digest  tho  starch  or  maltose  thoroughly,  and  oven 
wax  unduly  fat  thereon.  Moreover,  acvording  to  repeated  obser^-ations 
of  our  own,  the  rickety  state  disappears,  aii<l  health  in  restored  whilst  the 
farinaceous  diet  is  continued  unchange<l  except  liy  the  addition  to  it  of 
certain  nutritive  elements  in  which  it  is  deficient     These  clinical  exiwri* 
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mcnts  Bfae\r  conclusivel7  that  the  starch  cumot  of  itself  he  actively 
hamifni.  Again,  rickets  arises  in  animatfi  fed  on  a  diet — -such  as  leiin 
meat  alone — which  is  not  productive  of  lactic  acid ;  uuti,  bstly,  if  lactic 
aciil  <U<i  exist  in  the  hloo<]  it  would  be  at  once  neutralised  by  alkali  there. 
The  faiilt  in  iliet  which  m  the  chief  factor  in  the  production  of  rickets  is 
clearly,  then,  neither  deficiency  of  lime,  nor  an  exceaa  of  starch,  nor  lactic 
acid  generated  from  i^ 

An  examination  on  the  one  hand  of  the  foods  on  which  chihlren  groTi* 
ricketVf  and  on  the  other  of  the  additions  to  diet  by  which  the  condition 
is  cure*J,  throws  light  upon  this  point.  Certain  defects  apiwar  to  be 
constant.  An  analysis  uf  the  foods  on  which  rickets  is  most  frequently 
and  certaiidy  produced — such  as  the  various  farinaceous  foods,  domestic 
or  patent,  with  a  small  amount  of  milk,  skim  milk,  condensed  milk, 
artificial  foods  with  desiccated  rotik,  and  the  like — shews  in\ii.riably 
deficiency  in  two  of  the  chief  elements  so  plentiful  in  the  standaitl  food  of 
young  animals,  iiumely,  animjil  fat  and  jHotein.  The  only  exccptiotis 
to  this  conclusion  :t[ij>cur  to  lie  the  cases  in  which  the  foods  that 
do  cont;un  a  sufficient  quantity  of  these  elements — as  cow's  milk,  for 
example — produce  digestive  dislurlKince,  vomiting,  and  diarrhoea,  which 
disturbances  lead  to  the  loss  of  much  of  the  material  ingested.  In 
such  caaee,  moreover,  the  elements  most  slowly  digested,  those,  that  is, 
most  slowly  brought  into  a  fit  stftte  for  absorption — namely,  the 
fat  and  cisein — -would  be  most  largely  drained  away.  ?»ot  only  so,  but 
to  suK^titute  a  food  deficient  in  these  more  Imrdly  digcst^nl  fats  and  j>i-o- 
t«ins,  which,  to  ease  the  digestive  difficulty,  is  almost  always  done,  is  to 
reach  the  same  pathological  result  by  a  different  route.  At  the  Zoological 
GardeDS  the  foorl  on  which  young  boirs  and  monkeys  become  rickety — 
namely,  biscuit,  rice,  and  fruiUi — is  markedly  deficient  In  pmteiri,  and 
iia  is  practically  aUsent.  The  food  of  the  Hon  cubs,  which  became 
rickety  on  a  diet  restricteil  to  raw  Hoah,  was  almost  destitute  of  fat, 
and  was  poor  also  in  earthy  salts,  although  rich  in  protein.  The  meat 
vu  that  of  old  horses  almost  entirely  destitute  of  Cut,  and  once  a  week 
lean  goat's  flesh.  The  bones  were  found  to  he  proof  even  against  the 
teeth  of  the  adult  lions,  and  those  of  the  cubs  were  jx'werless  against 
them,  so  that  the  cubs  got  from  them  neither  marrow-fat  nor  earthy 
phnnphatcs.  In  this  rase  the  dit!t  was  not  deficient  in  jtrotein,  but  in  fat 
and  earth)'  pbmpliates.  The  history  of  these  lion  cubs  is  very  significant: 
with  the  exception  of  a  single  litter,  suckled  by  the  dam  ten  years  lieforc, 
Uie  eubs  brought  up  on  hor^c-Hosh  in  this  way  invariably  died — the 
cause  of  death  l>eing,  as  invariably,  extreme  rickets.  Mors  than  twenty 
litiwra  hod  been  lost  in  this  way.  The  feeding  of  the  last  litter  of  lion 
ctili^  was  Ikegiin  in  the  usual  fashion.  The  dam  had  very  little  milk, 
and  at  the  end  of  two  weeks  the  cutis  were  weaned  entirely,  iind 
wt3«  then  put  on  horse-flesh  as  usiul.  Tliey  quickly  liecame  rickety, 
anil  the  muscular  weakness,  as  well  as  bony  deformity,  were 
extreme,  'ITie  mal.idy  advanced  rapidly  and  one  cub  died.  Then, 
lijr  the  advice  of  Mr.  Uland-Sutton,  milk,  potmded  bones,  and  cod-liver 


oil  were  added  to  the  mw  meiit,  which  was  euiitinued  exactly  as  before; 
they  wei-c  kept  iti  tlie  sume  dens  with  the  iuitito  Hiiiouiit  uf  wiinnth  aud 
light  and  iiir,  and,  with  the  single  exception  of  the  addition  to  the  diel^ 
nci  change  of  any  kind  wna  made  in  the  regimen.  The  change  in 
nutrition  which  followed  was  immediate  and  remarkable ;  in  three 
months  all  si^ns  of  rickets  had  disappeared,  and  the  uninials  grew  up 
Btronj;  and  hcaliliy — a  uiiif|UB  event  in  the  hiiitory  of  the  Society.  Tlie 
experiment  ecoms  a  cnicial  ono,  and  decisive  as  to  the  part  played  by 
fat  nml  bono  salts,  with  iome  casein  and  lactose,  in  the  production  and 
cure  of  rickets. 

Tliat  ric-ketJi  frerjiiently  follows  the  prolonged  vomiting  and  diarrhoea 
provoked  hy  cow'a  milk,  is  consistent  with  this  estimato  of  the  etfect  of 
deficiency  of  fat  and  protein  in  its  production.  For  as  the  fat  miut  be 
cmu)si6ed  or  8a|)oniiied  before  it  can  be  absorlied,  and  as  the  proUiu  in 
like  manner  must  be  converted  into  jittptnne,  thuKc  elements  would  tie 
drained  off  rather  than  the  lactose  and  salts,  which  are  in  solution  and 
ready  for  immediate  pjissjij^e  into  the  uii-culation.  Tho  result  would  be 
a  great  privation  uf  fai  and  prutt^in. 

Of  the  three  elements  of  fond  tho  imperfect  supply  of  which  is  found 
to  be  associatofl  with  rickets,  fat  is  probably  the  moAt  freijuontly,  if  not 
invariably  deficients  The  abundance  of  fat  in  milk,  of  the  whole  solida 
of  which  it  fornix  one-fourth,  |K>ints  to  the  extreme  importance  of  it  in 
the  nutrition  of  growing  animals.  If  fat  he  removed  from  the  milk,  u 
in  "skim"  milk,  rickets  follows.  The  curative  power  of  cod-liver  oil  is 
evidence  in  tho  same  direction  :  and  it  'm  interesting  to  tind  in  this  cod-  ■ 
nexiun,  as  recunled  by  Remy,  that  in  Japan,  where  oils  of  fishes  enter 
hii;gely  into  Utod  and  children  are  kept  partly  at  the  brojist  up  to  five 
years  old,  rickets  ap^wars  Ut  be  unknown.  Animal  fat  prolwibly  S6r\'6s 
some  special  purpose  in  the  nuti-ilimi  of  the  growing  structures  of  a 
young  organism.  It  is  found  in  all  cells,  it  is  probably  essential  to  all 
cell  life  and  growth,  and  it  is  furtlicr  evident  that  fat  formcfl  in  the  body 
oat  of  tho  carl >ohyd rates  cannot,  for  structural  purposes,  take  the  place 
of  the  aiiinuil  fat  supplitfl  in  food.  Phosphate  of  lime,  again,  is  essential 
to  every  tissue,  and  in  ricketJi  is  found  to  be  deficient  in  the  bonee  and 
v-iscera,  I'rntein,  again,  is  e-wential  to  the  vitality  of  protoplasm,  and 
indeed  to  the  activity  of  all  vitnl  processes,  and  is  thercfora  OBScntial  to 
the  proper  use  of  the  other  elements ;  but  if  it  be  in  excess  while  the 
other  elomenta  are  deficient,  it  may  actually  intensify  the  prngreaa  of 
rickets  by  stimtdating  the  processes  of  tissue  development  which,  in 
the  absence  of  other  materials,  cannot  be  duly  carried  out.  Therefore  a 
diet  deficient  iu  the  element  of  animal  fat  and,  in  some  casee  also, 
deficient  in  protein  and  in  earthy  salts — one  or  both — would  explain  not 
only  the  fauhirK^ss  of  bone,  but  also  the  feebleness  of  muscle,  the  anaemia, 
llic  catarrhal  tendency  of  the  mucous  membranes,  and  the  nor\'ous  irrit«- 
bility.  All  tissnes — not  those  of  bone  alone — are  ill-nourished  if  the 
above  stnictaral  elements  are  deficient. 

The  general  pathology  of  rickets  may,  perhaps,  be  summed  up  as 


follovB : — Bickets  is  u  disease  in  which  all  the  lending  stnicturea  of  tho 
bwly  suffer  both  fiom  defective  and  from  perverted  mitrition.  This  is 
nuiiUy  the  rcfiult  of  faults  of  iliet,  and  consiaU  in  a  deficiency  of  cert.-iin 
elements  in  food.  Ic  can  aa  cerfciinly,  though  moro  slowly,  be  eured  by 
tiio  addition  of  snch  elements  to  the  food  ah  scurvy  can  be  cured  by  the 
Addition  of  antisoorbiitics.  The  chief  and  constant  defect  appeals  to  be 
ail  insiLtheienl  supply  of  nniiual  fat,  and  therewith  also,  in  certain  cases. 
It  deficiency  of  earthy  aalta  in  the  form  of  phos)>hatos ;  at  the  same  time, 
if  animal  protein  be  deficient  tbu  disease  is  intensified.  The  development 
of  the  ili^ose  is  also  favoured,  and  it  i«  a^ravatcd  in  degree  by  evil 
ejttcrnal  hygienic  condiiioii8,  Kuch  as  w:uit  of  lij^ht,  warnuh,  and  pure 
air.  The  disease  is  modified  in  character  by  tho  concurrent  existence  of 
congenital  syphilis  or  of  scurvy.  Lastly,  in  some  cases  in  which  the 
fault  of  diet  is  not  sufficiently  great  to  cause  it  luiaided  and  aluue,  the 
ap}H»inince  of  the  disease  is  determined  by  the  other  factors. 

The  increased  vaacnUrity  of  the  ossifying  cartilage,  and  the  excewjive 
proliferation  of  colls  ob«er\'ed  in  nckety  l>one,  is  eng^'cstivo  of  a  subacute 
or  chrrinic  inflammatory  condition  ;  and  this  view  k  supported  by  ibo 
experiment  of  Ki^sowitz,  who  produced  a  sUite  of  bone  correspomliiig  to 
that  of  rickets  by  inducing  hyjMiraemia  in  the  limb  of  a  growing  animal 
by  means  of  repeated  applications  of  an  Esmarch's  banda;i;e.  'I'he 
increased  fibrosis  and  ccU-proUfenition  observed  in  the  liver  and  spleen 
in  certain  cases  is  consistent  ivith  this  observation,  although  it  is  to  he 
noted  ihtkt  these  changes  have  not  been  found  in  all  insranccii  or  in  other 
tiflsuee  tmdoubtedly  affected  by  the  rickety  condition.  The  agent  in 
fannmn  rickets  bos  bcon  referred  to  some  irritant  derivative  of  food  circu- 
lating in  the  blood.  Tt  has  been  shewn  that  lactic  acid  derived  from 
carbuhydrate  food  cannot  he  rngarded  as  ihe  poecant  matter ;  but  it  may 
posMibly  be  something  formed  from  altered  nmterifds  present  in  excess, 
because  unused  in  the  disorg:anised  conditioji  of  tho  formative  process. 
Tho  profuse  sweatings  are  sugj^cstire  of  a  like  cause ;  while  on  the  rdher 
hind  the  absence  of  pyrexia  acenis  ojijxjsod  to  this  view,  although  not 
conclusive  ;igaiu8l  it  It  ta  possible  that  the  abnormal  vatcularity  and 
cell-proliferation  are  the  results  of  tho  impetus  of  the  fonnative  pn>cc88 
Irft  uno:iti<died  in  its  normal  direction  for  want  of  materials  for  the 
bailding  of  the  jjennan*?nt  structure. 

Morbid  Anatomy. — The  bono  changes  have  been  aptly  described  by 
Sir  \V.  Jenner  ;ih  exhibiting  extensive  preparation  for  ossification  and 
inperfcct  performance  of  the  process.  Our  observations  agiee  in  tho 
main  with  the  opinion  that,  as  shown  by  Kassowitz,  the  rickety  process 
is  niH  merely  a  defective  ossification,  but  is  accompanied  also  by  hyper- 
phuift. 

Thr  rmn»i*m.— Tho  skull  well  exhibits  the  three  great  features  of 
perver-ted  ossification  ;  namely,  delay,  atrophy,  and  hyperplasia.  The  mar- 
gins of  the  bones  remain  membranous ;  s^tots  of  thinning,  the  cranio- 
tabm  of  Klsiisser,  are  perceptible  in  the  jiarietnl  and  occipital  bonea ;  and 
snail  boises   or  swellings  form   symmetrically  on  the  frontal,  on   the 


parietal  and  occipital,  aiid  even  on  the  temporal  bone.  The  atrophic 
Icfliutis  of  cmnioubos  couiiiat  of  wusting  and  thinning  uf  the  inner  table, 
BO  that  thu  iiLiiLT  Hiirfiico  of  the  hony,  when  the  duni  mater  i'h  removed, 
prosents  ahallow  depressions  ;  some  of  these,  in  extreme  cases,  extend 
through  to  the  pericranium,  while  the  hone  around  is  thin  and  elastic 
These  ibiinied  areas  have  been  variously  altriliutpd  to  pressure  of  (he 
enlarged  brain  and  to  that  of  the  pillow  ;  but  they  are  probably  imtchea 
of  bone  which  have  grown  imperfectly.  The  elevations  or  bosses  are 
developed  eliletly  from  the  outer  ubio  of  the  skull,  and  consist  of  red, 
highly  V]i8cular,  spongy   (tiaterial  which  yields  to  pressure.      These,  in 
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Fn.  2.— fUekoU.    A  cum  o(  ^itnuuii  bowiit;:  o(  Ibi-  akuU,  Uti>  nckctr  chjinjiM  [irfldabljr  agKnimad 
ti^  ooagBBlUI  *n<'""*-     Pnml  vlnw,     ttmarti  mini  life. 

A.  W..  niftA  3  yM»  ud  0  iDOOtbi.    (Bo^iul  fOr  Sick  OhIIdns,  Oraat  Onwwd  StnM,  IWL 

Dr.  Cbaadis.) 


some  insUinces,  become  more  or  Icas  completely  absorbed ;  but  in  most 
they  become  organised,  and  reniiuu  as  ruuiuk-d  pi-ojectioDR  or  bosses 
which  luo  chiiriicteristic,  or  they  may  spread  diffusely  into  more  general 
thickening  of  the  bone ;  in  either  case  ihey  largely  aasist  in  giving  to  the 
rickety  skiilt  its  special  character. 

The  chief  features  of  this  skull  are  as  follows :  the  forehead  is  brwid, 
scjuare,  and  projecting,  the  emineuccs  on  each  side  l>eing  prominent  and 
thickened  ;  the  top  is  thittened  so  that  the  head  looks  sijiuire  or  in  some 
cases  oblong,  the  pai-ieul  and  oocipital  protnberanct'A  being  well  marked  ; 
a  groove  runs  along  the  site  of  the  sutwo  between  the  two  halves  of  the 
frontal  bono,  and  is  continued  along  the  vertex  to  the  anterior  fontanellc, 
or  boyund  it,  to  the  occiput  In  some  instances  there  is  n  distinct  want 
of  symmetry,  as  if  the  head  had  l>con  twist^'il  askovr,  sii  that  the  frontal 
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region  projects  on  one  side  an*l  the  occipital  on  tho  other.  The  head 
generally  is  larger  than  normal,  the  face  hy  contiiiftl  looking  smaller ; 
and  the  upper  jnw  is  aorrowod  mid  elongated.  The  atitenur  fontanelle 
is  large,  and  it  remaiiia  r)[M3n  longer  than  iisuiil ;  instead  of  being  closed 
at  eighteen  or  twenty  months,  it  may  he  still  more  or  less  patent  at  two 
or  tlu'ee  years  of  age  ;  a  slight  opening  may  indetKi  he  detoct«l  as  late  as 
fire  years.  The  ulositre  of  the  sutures,  except  that  between  the  two 
]xirtiona  of  tlio  frontJil,  is  delayed  also ;  and  there  is  irregular  thickening 
of  the  margins  of  the  bones,  notably  in  front  of  the  anterior  fontnnelle : 
deep  vcnouB  grooves,  often  mistaken  fur  open  sntnres,  arc  found  in  the 
temporal  re^on  and  elsewhere.     The  teeth  come  late ;  in  extreme  cases 


PiB.  S.— RlckTU.    A  bt«nl  Hnr  of  Ub  akuU  tu  Ui«  mrm  cms  u  tb4  pnccdinit.    Dnwn  from  lifr. 


none  may  have  ap^ieared  at  ten  or  eleven  months ;  they  often  come 
through  in  irregular  ortler;  they  are  fragile  and  delicate,  di*ficient  in 
enamel,  fmlfject  to  early  decay,  and  fall  out  l>ofore  their  time. 

The  Th-uij.  In  the  firet  phtce,  the  shape  of  vhe  chest  is  luoilitied  hy 
the  softness  of  the  rib  bones  ami  their  yielding  Ui  pressure.  Of  these 
duuigefl  one  of  the  moat  characteristic  is  a  depression  which  nnis  Irans- 
veri*el3'  from  tho  lower  end  of  the  stcnium  aci-o&s  the  chest  on  each  side 
to  the  posterior  margin  of  the  axilhi,  about  the  line  of  attachment  of  the 
diaphnigra.  AVhcn  any  olietntction  to  respiration  occurs,  and  in  aggrn- 
v»ied  casfts  under  onlinary  conditions  of  respiration,  the  ehe»t  is  further 
dnwii  in  along  (his  line  with  each  inspinitioti.  This  h  a  re-sidt  of  the 
yielding  of  the  ribs  in  the  direction  uf  least  supjMjrt.  Another  depression 
runs  iihliijuely  down  the  front  of  the  chest  along  the  line  of  puirtion  of 
the  ribs  with  the  cartilages;  and  at  tho  bottom  of  this  depression,  or 


hf  Mr.  Ulj:lutH  0»)t>«r. 

projection  of  chti  fitomum  forwardi>.  Thin  projoction  is  roundoJ,  not 
acutely  .'ingulnr  as  in  the  true  pigeon -bruast.  The  latter  deformity 
ivsults  frutu  tliu  i-cHpiratury  ditncullica  uf  whooping-cougb,  of  n:{M»itcd 
bronchitis,  or  of  jx);st-iuu»l  mlenoid  growths,  iind  may  iriso  indopunden Uy 
of  anv  rickelv  sufinv**  of  bone.  When  these  obstnictiona  to  rv^piration 
(Kciir  in  rit'liety  atibjcct*  the  sternal  pr-oiruaion  bvconteji  more  extn'me. 
Thu  cnlurgcmant  of  the  ends  of  the  ribs  at  the  juuciioii  with  the 


itiU  cartila^ — the  ''beads"  uhifh  collectively  foiin  what  is  aillud  the 

'rosary  "^18  the  earliest  o(  all  tho  bone  chauKes ;  ihe  beads  hiive  Iwon 

igniwd  at  hirth,  mid  in  some  iitsiance.s  even  in  tlic  fot'ial  skeleton. 

The  beade  ai-e  moat  marked  in  the  lower  ribs,  and  exnminaiion  after 

death  shevs  rhat  they  aro  more  proniinc-nt  uii  the  inner  limn  on  (he 

iiiiier  aepoct  of  the  bone.     A  ili^ht.  degree  of  beading,  however,  may  not 

be  abnornial.     Posterior  notloHJtitiK  which  apjiear  to  arise  from  jiartial 

frttcttires  arc  also  found  near  the  angles  of  the  ribs  in  severe  c&ecs.     In 

dditinn  to  tbe4c  chttnges  in  the  thorax  proper  the  clavicles  are  often 

lickeucd  and  more  cur\'ed  than  noiniul ;  in  some  instances  they  prewnt 

'  green  -  eiick "     fractures    or    inijierfect    »pliiil*riiig    with    conaeqiient 

lickcning  of  the  shaft. 

The  scapula  in  severe  coses  is  curved,  ao  thai  the  )>o&teHor  asjiect  i» 

convex  in  conformity  with  the  convexity  of  the  back. 

Tlif  ,S/nnr. — The  back  in  rounded,  owing  to  the  relaxation  of  ligaments 

in'l  the  inability  of  the  enfeebled  muscle*  to  keep  it  erect;  nometimca 

here  is  a  slight  latot-al  curvature,  and  the  forward   Inuihar  curve  is 

inorea-'<d.     In  the  early  stage  both  these  ciu'ves  can  be  made  to  dis- 

ip{iear  hy  traction ;  but  when  the  child  IteginK  to  sit  up,  permanent 

"formity  may  result  if  the  rickety  condition  persist  iiiirelicvefl. 

Thr  J'flvU — The  flat  bones  are  thickened  irregularly  as  elsewhere: 
when  ihe  body  is  supiKirtcd  erect  on  the  limbs  the  pelvic  arch,  com- 
{u'':;Fi9ed  between  the  weight  of  the  hudy  acting  downwards  from  above 
through  the  spine  and  the  upward  resistance  of  the  thigh  boneK,  gives 
viny  \  thus  i\&  a  general  result  the  [>olvis  becomes  narrowed  by  the 
pUfituug  forward  of  the  iiacral  portion  t4>wards  the  pubes,  and  is  more 
shallow . 

The  Lmg  Jiouct  of  Ouf  IJmhs :  Botws  of  the  Upi>tr  Exircmtif^.—lha 
lower  cttda  of  the  radius  and  uhia  are  thickened,  both  the  epiplly!^is 
ituclf  and  the  junction  of  this  with  the  shaft  ;  thu»  is  constituted  the 
enlargement  of  the  wi-i«t6,  which  is  one  of  the  earliest  signs  of  rickets. 
Similar  but  less  prunouncetl  changes  may  be  fuimd  nt  the  upper  end 
of  tbeiMi  bones,  and  at  the  np[M>r  and  lower  end  of  the  humerus, 
being  more  marked  at  the  latter.  The  change*  ohsei-vablo  aip  at  first 
cintinwl  to  theso;  but  later,  as  pressure  comes  into  play,  and  the  child, 
in  vfuauing  or  crawling,  begins  to  lean  its  weight  upon  its  hands,  the 
laftfl  of  Ihe  bones  of  the  upper  and  fore-arai  become  ctan-ed  and  twisted, 
le  force  of  gravity  appears  to  be  aided  and  modified  by  iho  support 
luid  traf lion  of  the  muscular  attachments.  The  "green-stick  "  fracture 
previously  sixiken  of  is  not  uncommon  in  these  hones,  and  in  rare 
instances  complete  fi-acturcs  have  been  met  with.  In  severe  cases 
thickrnini;  of  the  ends  of  the  metacarpals,  metatarsals,  and  phalanges  has 
ocGuionaily  been  observed. 

The  HoMi^  of  ihe  Lotcer  lAinhs. — In  these  the  earliest  and  most  charac- 
teristic change,  often  indee<l  the  only  one  to  be  found  in  minor  examples 
of  the  disease,  is  enlargement  of  the  lower  end  of  the  tibia  from  thickening 
of  the  cpiphym  and  its  junction  with  the  shaft.    In  iho  more  pronounced 


oaai  iht  upper  cad  of  the  game  booe,  and  buth  eHreautiei  of  t^  SMk 
and  of  Uie  fenmr,  are  njmlarJf  affected  in  ^-an-itig  degreea. 

Wbea  Uw  child  begins  to  crmwl  or  walk  about  the  ranha  at 
and  pH—are  begin  to  appear,  as  in  tbe  case  of  the  aims  ;  and  the 
bonet  become  bowed.  At  tint  the  tibia  alone  grows  a  little  coaoave 
ita  inward  a«pect ;  this  incresuet  if  tbe  child  be  aOowed  to  go  on  wmlhsBg 
and  atandin^  and  the  femur  becomei  bowed  i:i  like  manner.  la  aone  of 
the  more  extreme  eaaea  tbe  tibia  undergoes  a  forward  curre  jnat  ahore 
the  ankle,  and  the  femur  i>  archol  furward  in  similar  Casbiao.  Ikia  h 
probably  the  resolt  of  ;iceaiure  on  tbe  femur  a{)wanla  and  oo  tbe  feet 


fw.  A.— V«Ug*I  MCtiOo  throuRk  tlM  ittmr  iMlfaf  Ui«  liMiimik  iil  a  cfaUd  AjNd  OD*  vmt.    XiHa»l  ■liw- 
Th«  raeUBifulu  *nM  at  I  cvrraiiwail*  Ui  tbe  •on  i  .  i.ich,  dnwn  aaa*t  lb*  iuMnMV~'  ' 

b  iImwii  In  IHf.  <<.    Tbe  («rtilat:«  »r  tbr  ii\<frr  «[<  ;  ■  u*  mUrjf»i  bbml-KiaMM^  aAd  i 

■  ■iiinlMralUiM*U«cliM0l]r  t>B'-LfJ  'ji^i^am.  th--..  rinMineHneut  of  ftc«Ktr*  of  aalliVn 

liam.    Tlw  d*rk  buid  sL  N  f«)i'  -   '>i>*i7*'^>  L3.rtiX;u  uiikrh  broNdH' than  nonnAl.  Utd  Vt9- 

«1il«it  Wttli  ImgaUr  VTwwMP*  -nrfki-^.     AI  4  b  tbo  ^vuoioic  pUiR*  of  aaMOnUotti 

IliUftlMl*  brwlar  tliADlui)  >'  <-,  Innhirli  ili«  1>rm9  abd^smnotiatbMv,  wnnt/il 

■•vadnfi  b*«t  uf  •'>rt  tiMiM.  tni;^n  tl^jwly  liiUrtockeJ,  sixl  Uig«lb<r  ooDitltBt* «  plfto' or  Um«» 
of  Donor"  ui»ii  ^ili  iifMi  liii-h  1r  <I«|AIi.  Tba  nuiubrr  ^  iwlkstas  tbo  pcrlMitoimMd  Mllporaas 
Uim  ftiriiMrt  (ram  It  A(l«r  tlw  camiBDurmnMiL  of  tbn  rickna.  Tb*  r)«n>«>^  I  poUit*  to  ttm  pano*t>«l 
bt«a  Ibrawd  Mbra  Uw  oxnBwncanMtt  of  tbo  dlMus^    (Fnm  u  origiiul  ilnwteg  by  Hr.  javkaoB 

hackwiinlR  na  tho  child  in  carried  in  tbe  arms.  After  a  severe  attack  of 
rb;K'liiti8,  a  certain  degroe  of  coxa  vara  may  result,  but  this  ^'ery  rarely 
rvacliL*5  jiti  extreme  degree. 

Such  um  tbo  funeral  featiires  of  the  lionc  afTcoUon  and  dcfonnitics  in 
ricketa.  Some  of  thc»o  ahnnrmal  conditinna  disappear  with  lime  and 
growth.  In  lulult  life  the  bends  on  the  ribs  are  no  longer  recognisable, 
the  cnlargcmcntA  of  thu  ends  uf  the  long  bones  undergo  more  or  leea 
cnmploio  involution,  iind  thu  deformity  of  the  chest  tends  gradunlly  to 
bocome  corrected ;  but  an  antvro-lateral  depression  below  the  nipples 
persists  to  adult  life  in  some  cases. 

The  curvatures  of  tho  spine  and  of  tbo  long  bones  slowly  straighten. 
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and,  if  mudemte,  dUappear  iiltogother ;  although  in  inoro  pronounced 
cases  they  remain  throughout  life.  The  contraction  of  the  jwlvia,  bow 
ever,  when  extreme,  remaiiiA ;  and  not  infrci^uently  is  a  serious  80urc45  d 
difficulty  and  danger  in  parturient  women.  The  liossing  of  the  skull  ii 
tonwl  down,  although  when  the  hyperostoaoa  are  Itu-gu  they  remain  in  i 
modified  form,  und  are  pruminent  tbruughuut  life  ;  the  uquare,  projeetin^ 
foraheaid  and  thickened  margins  of  the  sutures  also  continue  as  peimananl 
indications  of  the  extinct  faidt  of  structural  growth  which  gHve  riM  U 
them.  When  the  rickety  condition  is  severe,  giowth  is  defecliva  and^ 
stature  short 

In  some  instances  llic  active  changes  persist  for  years.  This  is 
illuslrnted  in  Fig.  i,  which  shews  three  children  of  a  family  aged  resitect 
ively  10,  7,  and  5  years.  In  each  of  these  the  rha<:hitic  signs,  whicl 
bad  commenced  in  the  second  year  of  life,  persisted  in  an  active  stait 
up  to  the  time  at  which  thoy  came  under  oViservation.  lliey  hod  all 
been  wofully  neglected  and  ill-fc<l,  and  had  lived  together  in  a  stufiv 
insanitary  room.  A  younger  child  aged  14  months,  who  bad  come 
under  nuidiral  uttservation  from  the  ago  of  I  tl  monthii,  and  h:ul  lieen 
brought  up  in  better  circumstances,  h:is  not  as  yet  developed  the  disease. 

Jlistolttificid  Changes. — The  morbid  changes  in  the  more  intimate  titruc 
ture  of  the  bones  consist  osscntijdly  of  modifications  of  the  normal 
process  of  ossification  ;  in  excessive  formation  of  cartilage  and  of  the 
proliferating  layer  of  the  periostcnm,  in  rctjirdalion  of  the  developmeni 
of  Iwjny  tissue  in  these,  and  in  |>erverftion  of  the  pi-ocess.  liono  ia  formotj 
irreguhirly  instead  of  by  onlerly  advance  of  the  ossifying  column,  and  it 
is  imperfectly  calcititid. 

With  this  perversion  of  the  formative  process  there  goes  abo  aij 
absorption  of  bono  already  formed.  h\  the  long  bones  these  abnonnal 
conditions  are  exempUtied  by  the  greatly  increusud  v:Lscularity  of  the 
cartilage — vessels  invade  the  cartilage  from  the  periosteum,  and  in  sorere 
cases  enlarge  so  greatly  that  tbcy  look  like  baemorrhBges  or  blood-siMces  ; 
and  also  by  the  excessive  development  of  the  proliferating  zone  of  active 
growing  cartilage  cells  at  the  epiphyseal  end.  The  cells  are  increased  in 
numl*er  and  crowded  together ;  sometimes  they  actually  take  the  placo  o( 
the  matrix.  Tbi-re  is  also  abnormtU  shallowness  of  the  columnar  zone,  where 
the  cartilage  cells  aro  Iwing  arranged  into  columns  preparatory  to  theii 
evolution  into  the  medullary  8|jaces  of  the  forming  iMine.  Fnrther,  these 
epaccs  are  themselves  irr»'gidar  in  level ;  and  some  advance  obliquely  in 
the  shaft,  thus  impinging  upon  and  destroying  adjacent  colttmns.  In 
extreme  cases  this  latter  zone  may  be  qult^j  wanting,  and  si>ODgy  bone 
approaches  the  columnar  zone  of  cai-tihige. 

The  bone  formjition  takes  place  not  only  round  the  spaces  but  above 
and  l«low  them  also,  and  imall  arena  of  bono  may  even  lie  found  in  the 
nnchiinged  cartilage.  The  medullary  portion  of  the  shaft  is  more  vosculai 
than  normal,  the  interspaces  larger. 

The  formed  bone  itself  undergoes  changes ;  the  vessels  enlarge  and 
new  owes  form,  which  preas  upon  the  septa  between  the  medullarj'  8pac«e 
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Mul  Q&ixso  tbeir  jnrtittl  absorption,  so  that  tfac  S|KiCctt  opt-n  into  cacb  other. 
Tlitu  the  strength  of  the  bone  is  impiiired,  anil  the  eMjihi  fratturos  oceur 
which  hare  already  been  described.  Aa  the  septa  of  the  formeii  bone 
nre  eaten  away,  fresh  bone  is  formed  which  is  deficient  in  lime.  This 
deficiency  is  due,  not  to  removal  of  that  material  (is  ut  lii-st  supposed. 
Kilt,  uccording  to  the  later  obiforvations  of  Kiisuuwit?.,  to  diifecLivu  deposit ; 
the  resuU  is  thnt  rickety  bone  cont-'iins  only  3.'  to  bH  ]ter  cent  of  lime  as 
compared^wilh  the  G3  to  GO  per  cent  in  noi-mid  bone.  As  the  aelive 
proceas  subsides,  vascularity  of  the  gntwing  portion  le&sciis,  ntid  the 
spongy  booe-tiiMiue  becomes  hardened  and  condeiified  by  the  further 
formatioo  of  new  bone  rich  in  lime  salt*.  The  junction  of  the  epiphysis 
irit  h  the  shaft  ia  sometimes  premature  and  tlie  bono  presumably 
Hhortcned. 

So  far  the  description  refers  to  intra-cartilaginous  ossification  ;  but 
cbAugcfl  from  the  normal  occiu*  also  in  the  other  form  of  1>one  formation, 
namely,  in  that  from  the  periosteum.  The  periosteum  strips  off  the 
shaft  of  the  long  bones  more  easily,  and  is  more  vascular  than  in  health. 
The  outer  fibrous  layer  is  thickened,  and  the  inner  proliferating  layer, 
in  which  the  Ixine  structure  is  developed,  is  the  seat  of  active  hyperplasia  : 
the  amount  of  the  subperiosteal  bono  varies  fn^m  the  normal  to  as  many 
as  five  or  six  layers,  and  it  varies  likewise  in  density  and  in  tltu  degree  of 
calciHration  from  spongy,  timeless  tissue  to  normal  osseous  structure. 
The  periosteal  formation,  whiith  is  the  solo  form  which  ohtjiins  in  the  flat 
Iwoes,  ehcws  excessive  hyi»erpliuiia  of  the  proliferating  layer  ami  imperfect 
umificAtioa  of  like  charaeter.  This  hyjHjqilasia  is  generally  regarded  as 
the  rosnlt  of  an  iuflamraatory  process,  a  view  which  is  supported  by  the 
fact  tbat  irith  the  subsidence  of  the  active  rhachitic  Rtato  more  or  Inns 
induration  of  bone — sclerosis— follows. 

The  Li'tainenis. — ^Thesc  sutFer  seriously  iu  ihoir  nutrition ;  although 
no  atmcturaJ  changes  are  found  in  them,  they  are  obviously  enfeebled, 
and,  like  the  bones,  yield  under  traction  aad  pressure.  Thus,  the  liga- 
uieutouii  structures  which  bind  together  liio  bonca  of  the  feet  give  way 
as  the  rickety  child  logins  to  bear  its  weight  upon  them,  and  Hat-for>c 
reenlta.  In  like  manner  the  ankles  relax  under  the  pressure  and  the  feet 
Aplay  out  sideways;  the  kneo  ligaments  give  v»y>  and  knock -knee 
malta ;  the  supporting  ligaments  of  the  vertebral  column  yield,  it 
becomes  convex  or  curves  laterally ;  and  thus  throughout  all  joinu  this 
loxneas  and  feebleness  of  the  binding  ligaments  and  tendons  |»'eva{l  and 
alter  shape  and  symmotry. 

J/icmJm. — The  muscles  are  lUso  profoundly  affeetcd.  This  is  shewn 
by  their  feebleness,  which,  as  has  been  stated,  is  in  some  instances  m 
groat  titat  the  child  may  be  umible  to  stand  or  walk,  keep  the  tnmk 
pfvcl.  or  in  extreme  cases  to  move  in  bed,  or  even  to  niise  the  bejul. 
This  lack  of  miutcukr  lone  is  freiiuontly  illustrated  in  the  jjarieics  of  the 
lumen,  for  it  repeatedly  haj>|>eii»  thai  when  a  rickety  child  makc»  a 
jr^ed  inspiratory  effort,  the  distended  intestines  pressed  down  by  the 
diBph^^pu  force  apart  th^  two  recti  and  bulge  forwiird  betveon  them- 


The  nmacles  are  seen  to  be  flabby  and  wasted,  and  under  the  microscope 
the  atriaiion  in  hhiiTcrl  and  indistinct  and  tbero  may  l>e  fatty  infiltration 
of  the  fibres.  A  complete  microscopical  and  chemical  iuvesiigation  of 
the  tissue-changes  in  rickets  in,  however,  still  wanting. 

77ie  Shin. — Tlie  skin  nmy  exhibit  nothing  libnurinal  except  some  alight 
p&llor ;  bnt  in  Revere  cn^es  the  anaemia  is  wall  marked,  and  in  theee  instances 
there  is  also  pigmentation.  The  subcutaneoua  fai  is  fi-eqnently  increased ; 
indeed  in  the  majority  of  cases  of  mild  Hckota  the  child  is  as  plump  or 
more  plump  than  in  health.  In  a  minority  of  cased,  in  which  there  is 
some  general  failure  of  health  or  a  concomibmt  cachexia  such  ae  congenital 
syphilis,  the  fat  is  deficient,  the  child  puny  and  emaciated.  The  exist- 
ence of  excesjttve  sweating  would  seem  Ui  indicate  the  preaenL>ti  of  soma 
morbid  product  in  the  blood  which  acts  :w  a  stimulant  ou  the  glandular 
structures  of  the  skin  ;  or  perhaps  the  reorbid  stimulation  of  gland  func- 
tion may  act  tbrougli  the  ncr^'ous  supply,  and  be  a  cun»crpienco  of  that 
hyperexcitability  of  the  reflex  actions  of  the  nervous  sysl^jm  which  is  so 
conRpirnuuK  a  fofLturo  of  the  diseiuc,  and  is  exemplil^cd  by  thit  tendency 
to  larvngismun,  tetixny,  and  convulsions. 

J/«ft/«jr  Maiifyrancf. — These,  throughout  the  whole  respiratory  and 
alimentary  tracte,  are  es|)ecially  prone  to  cataiTh  ;  so  that  laryngitis 
hninchitis,  gastritis,  and  enteritis  arc  common  complications.  There  is 
marked  hyperplatiia.  The  changes  in  the  minute  structure  of  the  mucous 
lining,  which  are  at  the  root  of  this  abuormal  tendency  to  catarrhal 
inftamniation,  Iiave  not  been  made  out.  All  that  am  Ijc  said  is  that  it 
in  due  to  that  vital  instability  and  deficient  resisting  jxiwer  which  result 
from  imperfect  nutrition. 

LtiH'/n. — jVs  a  result  of  the  falling  in  of  the  chest-^vall  the  lungs  suffer 
mechanically.  As  previouslv  shewn,  the  depression  is  brought  a1>out 
partly  by  the  pressure  of  the  atmosphere  and  partly  by  the  traction  of  the 
diaphi-agm  upon  the  softened  Imny  fmmework  ;  and  this  is  most  effective 
where  the  thoracic  m-uII  in  weakest,  namely,  at  the  junction  of  the  ribs 
with  t-he  cartilage."*,  and  where  the  wall  is  least  pnp|nirted  by  the  visi'era. 
Tracts  of  collapsed  lurig  are  found  bpticath  the  line  of  the  groove-s  of 
depression,  especially  under  the  heads;  and  witJi  this  a  c<jmpensatiiig 
emphysema  is  developed  over  the  anterior  Iwnlers,  where  the  forward 
projection  of  the  fiternum  removes  support  and  pi-omotea  distension  of  the 
air-ve«icle«.  In  addition  to  tins  collapse  fi-om  direct  pressure,  there  may 
I»e  mure  extensive  collajwe  fi-om  obslrncliuu  by  mucus  when  bronchitis 
has  occnrred.  ^\*hen  cough  is  violent,  as  in  whooping-cough,  the  collapse 
ta».y  be  so  great  as  to  emLinger  life ;  and  not  infrc<[ucutly,  indeed,  in 
thW  affection  it  is  the  complication  which  determines  a  fatal  issue.  The 
general  catarrh  of  the  mucous  lining  of  the  bronchi  and  respiratory 
tract  in  many  cases  has  lieen  already  mentione<l,  but  the  exact  changes 
of  tisMie  whioh  they  betray  have  still  to  be  determined. 

Tfif  Ueart, — In  the  case  of  the  heart,  also,  whtrther  in  rickets  any 
ilefiiiite  hiidtological  changes  take  place  in  the  muscle  has  yet  to  l>e  ascci-- 
lained ;  but  in  view  of  the  great  feebleness  of  circulation  which  attends 


the  rickety  state  there  can  be  no  doubt  that  this  organ  shares  in  the 
L;genenU  malnutrition.  The  position  of  the  hean  in  the  cheat  is  somewhat 
^«]tere<l ;  by  the  fulling  in  of  the  thoracic  wall  the  apex  18  juiBhed  a  little 
-outwards  towardif  the  loft,  whore,  us  it  comes  into  close  contact  with 
the  bead  on  the  rib,  a  whitti  patch  of  thickenoil  pcricai-dium  is  formed  by 
attrition.  This  is  on  the  left  ventricle,  not  on  the  right,  aa  is  the  friction 
patch  of  the  soldier. 

TTie  LictT. — In  the  majority  oC  cases  the  liver  is  of  normal  size, 
although  its  margin  may  be  low  in  the  alxloriuMi,  owing  to  d<ipre«iion  of 
the  (liaphragm  by  the  contraction  of  the  thorax.  In  ceitain  instances, 
which,  however,  in  our  experience  ai-o  coin  pa  rati  vely  rare  exceptions,  the 
or^an  ia  distinctly  enlarged  and  harder  than  normal.  Thie  is  due  to  a 
^diffuse  fibrosis,  with  slight  increase  of  cellular  elements  and  a  deficiency 
in  earthy  Ailta,  as  in  the  bonea,  The  hyperpla.-fia  ifl  proWily  due  to  tlie 
chronic  hypornemia  set  up  by  ol)8tnict«d  circulatifin  through  the  lungs, 
the  remit  of  contraction  of  the  thorax  combinoil  with  feeble  cardiac  power, 
ooUapse;,  and  umphyaema,  which  retard  the  outflow  from  the  jKirtal  system, 
^uch  hyperplasia  is  readily  set  up  in  childhood,  a  peri<xl  when  the 
formative  process  is  active.  We  have  seen  such  fibrosis  in  marked  degree 
in  a  child  as  the  result  of  chronic  bronchitis  and  cmphyttcnui.  Or  the 
hyperplasia  may  be  irritative  in  origin,  due  to  the  circulation  in  the  blooi] 
of  some  peccant  material,  such  as  has  been  held  to  be  the  active  cause  of 
byperplasia  in  the  bones  and  of  the  hyperactivity  of  the  sweat-glandii.    In 

lin  instances  the  hyperplasia  ia  of  syphilitic  origin,  es|X!ci%]ly  when 
ipanied  by  great  enlargement  of  the  spleen. 

The  SpUfn  arui  Li/mp)iatic  Glands. — With  the  enlargement  of  the  livor 
lere  is  commonly  also  enlargement  of  the  spleen,  due  to  a  corresponding 
fibroOB  with  cellular  hyperplasia  and  decrease  of  earthy  sall.H.  As  in  the 
ose  of  the  liver,  the  hyperplasia  depends  either  U{>un  the  mechanical 
hyperaemia  due  to  ohgtructed  pulmonary  circidation  and  feeble  cardiac 
power,  to  irritative  stimulation,  or  to  congenital  syphilis,  lu  canes  in 
which  the  (mlargement  is  great,  sometimes  indeed  so  excessive  that  tlie 
loirer  border  of  the  spleen  p-xt*nd.s  >ielow  the  nmbiltcns,  it  is  almost 
cerlaiidy  due  to  congenital  syphilis.  The  appearance  of  such  a  s])lecn 
afl«r  death  amnot  be  diiiiiiiguislied  from  that  of  the  organ  in  so-c:dlcd 
splenic  cachexia  or  anaemia  pseudo-leukuemica  infantum,  the  origin  of 
which  is  sometimes  syphilitic,  sometimes  perhaps  malarial,  in  other  cases 
is  referred  to  as  the  result  of  auto-intoxication  from  the  intestines, 
duo  to  chronic  digestive  disturbances,  and  lastly  is  held  by  some  to  bo 
a  specific  disease.  The  lymphatic  gluridK  in  thebo  aises  arc  likewise 
increased  in  size,  indurated,  and  fibrous  from  like  interstitial  and  cellular 
change. 

Tht  Brain  and  Spvtal  Cord. — The  increased  size  of  the  head  in  rickets 
ii  auggeative  of  a  brain  larger  than  normal ;  but  this  increase  of  size  ia 
dne  chiefly  to  thickening  of  the  cranial  bones.  Tliere  is  no  evidence  of 
increased  cranial  ca[Nicity  except  in  cases  of  separntion  of  sutures  when 
hydroi-ephalus  is  present.  The  actual  condition  of  the  brain,  even  as 
vol.  HI  H 
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to  size,  ia  a  matter  of  uncertainty  ;  and  of  the  histological  changes  wh 
know  little. 

There  can  be  no  doubt  that  the  nervous  structures  share  in  the  general 
malnutrition ;  but  whether  this  gives  rise  to  increase  of  bulk,  oe  in  the 
growing  ends  of  bones,  or  to  diminution,  as  in  the  mUBclcii,  is  not  clear. 
According  to  Home  olKiLTvers  the  brain  ia  amallor  than  normal,  and  the 
extra  space  in  the  cranium  is  filled  by  effusion  of  fluid  into  the  Tentricles ; 
accortlitig  to  others  there  ia  en  large  ment,  due  to  increase  of  the  neuroglia 
— a  fibroflig  such  as  that  found  in  other  organs.  Dr.  Shuttloworth  has 
recently  directed  attention  to  the  frequency  of  mentnl  hebetude  and 
back  ward  rtcss  in  the  rliachttic.  These  abnormalities,  he  points  out, 
occur  in  the  children  of  the  wull-lo-do,  and  are  nut  confined  to  the  poor. 

Thf.  lUii'id. — The  blood  in  rickets,  unless  there  be  some  complication, 
shews  dimple  anaemtju  The  red  corpuscles  are  normal  or  slightly 
diminished,  the  haemoglobin  falls  to  75  per  cent  or  even  lower,  nucleated 
rod  blowi-corpusclos  arc  gononUly  present,  and  the  leui-ocytes  shew  a  slight 
increase  in  number.  The  anaemia  as  a  rule  is  proportionate  to  the  other 
changes  characteristic  of  the  disease.  When,  however,  it  ia  extreme,  it 
is  asiwciated  with  enlargement  of  the  spleen,  and  is  often  out  of  all  pro- 
ptirtiou  U)  other  changes  This  extreme  anaemia,  coinciding  with  splenic 
entargement,  i.i  prol>j(bly  the  result  of  the  special  cjichexia  uf  congenital 
syphilis  ;  although  it  must  be  allowed  that  such  a  connexion  cannot  be 
traced  in  all  owes. 

T}ie  U/iiif. — The  analysis  of  the  urine  baa  yielded  very  diverse  results. 
The  gi*eat  excess  of  lime  salts  stated  to  exist  in  it  by  early  investigators 
has  not  been  fonnd  by  the  later,  and  it  would  appear  that  there  is  really 
no  imjtortant  ilifference  between  the  urine  of  rickety  and  healthy  children 
in  this  respect ;  nor  can  the  presence  of  that  lactic  acid  be  detected  which 
has  l>ceii  anticiiKkled  in  acconhincc  with  an  hypothesis  of  the  pathology 
of  the  disease  which  is  no  longer  tenable. 

Symptoms. — Thu  appearance  of  a  child  suifering  from  well-marked 
rickets  in  its  ordinary  form  is  distinctive.  The  square  foixhead  with 
rounded,  hosfl-like  projections  on  the  front-vl  hone  :  the  enlarged  ends  of 
the  long  hones — the  deformities  produce*!  by  the  giving  way  of  soft  and 
yielding  tmno,  such  as  the  contracted  chest,  the  defui-med  ri1;«,  the  curved 
spine,  the  protul>emnt  abdomen,  the  Hont  arms  and  clavicles,  the  bowed 
legs  or  knock-kneos,  the  yielding  anklei,  the  defective,  decaying  teeth, 
the  etunT.e<l  growth^are  features  which  cannot  be  mistaken.  In  many 
instances  the  child  is  plump  or  even  fatter  than  normal,  others  again  uro 
thin,  wasted,  and  puny. 

In  addition  to  these  peculiarities  of  outward  form,  the  rickety  infant 
is  pidliii,  flabby,  and  feeble.  Muscular  debility  is  indeed  one  of  the  most 
coDstimt  and  chamcteristic  features  of  the  dise^isc,  although  Httlo  stress 
has  been  hiid  upon  it.  Tn  severe  cjises  the  child,  at  two  rears  of  age  or 
later,  is  unable  to  stand  or  walk,  or  even  to  sit  up  ;  if  it  has  been  able  to 
walk  it  has  lost  the  power.  .Such  cases  are  not  infroiiuontly  mistjiken 
for  paraplegia.     Hir  W.  Jenner  relates  an  instance  iu  which  tlie 
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a  girl  of  &ix,  could  not  changv  ber  puHttiun  in  bed  or  lift  her  arm  aii  inch 
witlirjiic  assistance. 

The  feebleneaa  of  mxiscle  and  anftness  of  bone  intei-fere  with  the  action 
of  respiration,  and  the  lower  portion  of  the  chest  falls  in  laterally  with 
each  coutnictioii  of  the  diuphiiigm ;  the  feeble  interco«taU  aro  uiinble 
to  lift  the  Boft  rilts,  which  give  way  tinJur  the  pull  of  the  phrenic  con- 
tiMtiOD  aided  by  the  external  atmospheric  pressuro.     This  inefficiency  of 
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the  reapiratory  mechanism  greatly  increases  the  danger  of  the  pulmonary 
diMues  to  which  rickety  subjects  are  extremely  prone.  The  affection  of 
tlie  bones  in  severe  cases  i^  sometimes  accompanied  by  tenderness  so 
marked  that  the  child  cries  when  handled,  a  sign  {)o»sibIy  of  the  com- 
mencing scurvy  with  which  rickets  js  occasionally  associated.  Another 
prominent  dymptoni  of  rickets  is  profuse  sweating,  especially  of  the  head 
and  during  slei^p  ;  this  is  evidently  Jiccompanied  by  a  sense  of  heat,  for 
the  child  throws  off  its  bed  vIothL^s  at  nij^ht  and  lies  uncovered  regunllcss 
of  the  cold.  There  is,  however,  not  only  no  pyrexia,  hut  tho  temperatura 
in,  as  A  iTiIe,  subnormal ;  unless  there  Iw  concurrent  scurvy  or  some 
inflammatury  complication,  such  as  bronchopneumonia.  The  abdomen 
M  proniinent  ]iartly  from  the  depn'ssion  of  the  viaccin,  piirtly  from  the 
gueoos  distfinaiun  of  the  intestines  and  the  fiHiblt!  c<in(lilion  of  tlie 
abdominal  wall.     %[oreover,  the  bowels  are  liable  to  be  relaxt^il,  the  stools 
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being  loose  and  offensive  ;  soraetinies,  in  the  absence  of  biliary  colouring 
matter,  almost  whiU) ;  sometimes  green,  sometimes  of  darker  colour,  and 
slimy.  There  is  a  tendency  to  bronchial  and  laryngeal  caUirrh,  so  that 
bruncliitis  and  laryngilis  are  frc«(ucnt  complications.  Nervous  symptoms 
form  a  marked  feature  of  the  diseoao.  Sir  William  Jeuner  Aral  nolud 
the  exceptional  tendency  to  convulsions,  and  the  clnae  dependence  of  the 
convulsions  of  infancy  upon  rickets  was  subsequently  establiahed  by  Dr. 
Gee.  Reflex  exciUibility  ii  exaggonited,  and  proliably  tho  cerebral  control 
of  the  imperfectly  developetl  higher  centres  is  also  defective,  ao  that 
various  forms  of  spasm  arc  readily  set  up  by  slight  cansee  of  irritAtion. 
Laryngismus  stridulus,  tetany,  and  general  conviUsioits  stand  in  special 
reUtion  to  the  rickety  state. 

Latyngiimux  lilTidiilits  is  nirely  met  with  apart  from  rickets,  of  which. 
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although  not  universally  preeenl,  it  is  a  common  symptom.  In  this 
condition  the  reHex  apparatus  of  the  glottis  is  so  hypersensitive  that 
spttsm  is  cxuil4Kl  by  slight  stimuli,  not  only  by  crying  or  laughter,  but 
even  by  a  breath  of  cold  air,  sudden  movement,  or  the  emotional  dia- 
turbance  [>nxlur.ed  by  fright,  anger,  or  the  vexation  of  crossed  purpose, 
such  as  the  refusal  or  removal  of  a  toy.  Attacks  are  especially  apt  to 
occur  on  the  child  Hmt,  waking  from  sleep,  particularly  in  tho  early 
morning.  The  huynguul  spasm,  is  marked  by  a  sudden  arrest  of  respira- 
tion, which  lasts  usually  a  few  seconds  only,  and  as  nuddenly  ends  with 
a  prolonged  crowing  inspiration  u  air  is  again  drawn  through  the 
narrowed  glottitt.  The  spasm  varies  in  intensity  ;  sometimes  there  is 
merely  a  ^ight  crowing  sound  with  each  inspirat^iry  effort  for  a  brief 
space;  or  the  muscles  of  respiration  may  remain  fjxnd  until  the  child  is 
gravely  cyanosed  ;  occasionatly  death  from  actual  asphyxia  occurs  before 
the  spasm  is  relaxed.    An  attack  of  spasm  of  the  glottis  is  not  infrequently 


the  precureor  of  a  genertil  convulsion,  and  roust  always  he  regarded  or  a 
significnat  indication  that  the  condition  of  the  nervous  system  has  become 
unstal)li!,  and  is  one  in  which  convulsions  would  ruuiily  be  set  up. 
Kirchgasser  found  in  a  aeries  of  443  cases  that  rickets  was  present  in 
89  per  cent. 

Tt-Uiui/  ia  a  ciuious  st«t«  of  piunful  muscular  contraction,  a  tonic  spasm, 
chiefly  of  the  bands  and  feet ;  it  is  abo  closely  and  especially  aaaociat^d 
with  rickets.  In  Kirchgassei^s  series  of  283  cases  rickets  was  present  in 
79'8  per  cent.  In  these  cases  laryngismus  is  a  constAnt  accompanimont, 
and  tetany  often  follows  an  attack  of  diarrhoea,  to  which  rickety  aubjecta 
are  unusually  prone. 

It  is  tnie  that  tetany  occasionally  arises  in  adviU  life  as  a  sequel  of 
exhausting  disease,  as  in  women  during  lacuition,  and  as  a  sequel  to 
diarrhoea  or  enteric  fever.  Such  cases  are,  however,  compamtively 
rare,  and  tetany  is  especially  an  aifection  of  early  childhood  and  of  the 
rickety  state.  In  tetany  the  thumbs  are  first  affectt^il,  boing  addiicted 
and  drawn  into  the  hollow  of  the  pidm,  «nth  tips  preflsing  forcibly  against 
(he  middle  phalanx  of  the  third  finger,  and  even  driven  into  the  skin. 
The  tiiigors  are  drawn  together  and  overlap,  and  the  palm  ia  holluvccd,  so 
that  the  hand  becomes  cone-like,  "  the  accoucheur's  "  hand  of  Trnusseau. 
The  wrist  is  slightly  flexed,  and  in  severe  cases,  when  the  muscnkr  spasm 
is  great}  the  liack  of  the  band  and  wrist  may  become  puq>lish,  swollen, 
and  even  slightly  oe<]ematou8,  from  the  pressui-c  of  the  contracting  muscles 
oa  the  venous  circulation. 

The  feet  are  affected  in  like  manner,  but  usually  in  less  degree.  The 
toee  are  addactcd,  flexed,  and  overlapping,  and  the  forepiu't  of  the  solo 
of  the  foot  is  hollowed  and  concave  by  the  drawing  inwards  of  ita 
borders ;  the  dorsum  is  arched,  ami  in  severe  cases  swollen,  congested, 
and  shiny  from  presmire,  like  the  bai'k  of  the  bands. 

In  some  cases  the  spasm  extends  to  the  muscles  of  the  trunk,  causing 
slight  opisthotonos,  and  oecaaionally  to  those  of  the  jaws,  causing  trismus. 
The  muscular  cramps  are  painful,  and  when  extreme,  acutely  so ;  this  we 
lesaru  from  the  statement  of  adults,  and  it  is  noted,  accordingly,  that  a 
child  with  severe  tetany  cries  incessantly,  and  screams  when  handled. 
The  tetanoid  state  persista  during  sleep,  and  even  under  chloroform. 
It  continues  a  considerable  time,  often  for  weeks,  and  is  apt.  to  recur. 
Remissions  occur  from  time  to  time.  These,  however,  are  not  complete ; 
■ome  degree  of  rigidity  »till  renuiins. 

The  apasm  can  be  excite!  afresh  by  pressure  on  the  main  artery  or 
nerve — pro>«ibly  on  the  latter — for  the  motor  nerves  are  in  a  state  of 
hyperexcitability,  not  in  the  limbs  only,  but  in  other  parts  also.  Thus, 
I  first  pointed  out  by  Sir  T.  Barlow,  the  shaqj  drawing  of  the  forefinger 
over  the  skin  in  front  of  the  ear,  where  the  facial  nerve  emerges,  in  a 
chQd  Buffering  from  tetany  is  followed  by  contraction  of  the  facial  muscles. 
PercttBsion  of  a  muscle  causes  a  like  contraction  in  it.  The  electrical 
ezcitJibility  of  the  nerves  of  tbe  most  affected  |)artd  ia  also  increased  both 
to  fanulism  and  galvanism  :  and,  as  Erb  has  shewn,  the  mode  of  reaction 


to  the  voltaic  current  is  revorsod,  contraclioii  being  first  excited  by 
positive  iiiHteat]  uf  )>v  negative  L-lo«<ure,  and  a  prolonged  "  tetanii:! " 
contraction  follovring  both  anodal  and  cathoiia!  closnre — the  only  con- 
flirion  in  which  anodal  "tetanus"  has  been  olwen'od  in  man.  It  is  said 
this  increased  nouro  muacubr  irritability  may  sometimos  be  found  ia 
rickety  children  who  lu-u  fi-ue  from  uttacks  of  tonic  sjmsni. 

Spagrmits  XtUana. — Dr.  J.  ThomBon  found  that  rickets  wiis  present  in 
33  out  of  35  casoti  of  H[KUimui}  mitatis.  This  alFuctiou  is  cfaarHCtoiided  by 
rhythmical  movements  of  the  bend,  often,  but  not  invariably,  associated 
H-ith  nystagrana.  It  is  not  prolwible  that  rickets  is  the  exciting  cause, 
but  it  would  appear  to  be  a  powerful  factor  in  its  production.  Parents 
rcp&itedly  complain  that  rhacbitic  childjen  knock  their  heads,  and  cou- 
tinually  roll  them  from  side  to  side  on  the  pillows.  These  symptoms, 
though  primarily  due  in  most  instances  to  ufieasy  sensations  in  the 
cranial  bones,  middle  eiir,  or  to  adenoids,  are  encouraged  by  the  nervous 
excitability  that  is  associated  w-ith  the  rickots. 

Such  are  the  iiymptums  and  physical  characters  of  rickets  in  its  full 
and  complete  expression.  All  these  features  are  not,  of  course,  present 
in  every  instjince.  The  disease  is  met  with  in  every  degree,  from  the 
smallest  indications  to  the  extreme  forms. 

Slight  cases  of  rickets  arc  liable  to  be  overlooked.  A  little  liendinji: 
of  the  ribs,  a  prominauce  of  the  frontal  bone,  small  areas  of  thinned 
ehutic  bone  on  the  occipital  nr  parietal,  or  soft  edges  of  those  flar  bones, 
may  be  the  only  mauifestatioits  of  rickets  as  far  as  the  lx«ny  skeleton  ia 
concerned.  Indued,  the  rib-lwads  constituting  the  earliest  signs  met  with 
in  the  foetal  state  mj*y  be  found  alone  in  the  early  ataga  The  con- 
cnrrenco  of  head-sweata,  or  lai-yngisnnis,  or  con\ndsion,  or  a  tendency  to 
cataiTh,  will  be  sulhctent  to  estiiblisb  the  existence  of  rbachitls.  In  a  more 
proiiouucod  case  there  may  further  bo  some  onlargcuioiit  of  the  wrists, 
the  ginlle  contraction  of  the  chest,  the  bending  of  the  long  bones  of  the 
limbs.  In  the  most  complete  and  severe  form  the  distortion  of  the 
skeleton  may  be  extreme,  and  the  whole  series  of  other  symptoms 
atfecting  the  muscEes,  mucous  mfmbranes,  and  ner^'ous  system  which 
have  been  describeil  may  perhapn  hn  present;  but  the  concurrence  of  all 
in  the  same  subject  is  extremely  rare. 


FORM.S  AND  Varieties  of  Rickets,  and  CoNDmoNS  resembuno  it 

Foetal  Rickets. — Although  tho  observations  ofGuirin,  Tripier,  Lauro, 
Abbott,  and  others  point  to  the  existence  of  a  foetal  rickets,  there  in 
still  doubt  as  to  its  ocrurrencc.  AchondroplaRia  has  now  been  definitely 
separate*!  from  the  condition  of  rhiichitis,  and  recent  obsei-vationa  tend 
to  differentiate  other  cases  in  which  changes,  such  as  softening  and 
lurtial  fractures  of  the  long  bones,  are  found  in  the  womb  ;  but  the 
microscope  discloses  no  prolifemting  cartilage,  no  imperfectly  calcified 
spongy  Iwne,  no  true  rickety  aberration  of  structure.     These  cues  have 


been  traced  to  congenital  syphilis,  or  to  the  digeaso  termed  osteomalacia 
infantum  or  O0t«ogonesis  itnperfectji.  Those,  however,  who  maintain 
ihat   rickets  does  occur  in  intrauterine  life,  describe  cases  in  which  the 

iloiig  l>onc8  uro  bent  and  fnicturc»  are  fuuiid.  There  is  also  incipient 
ifulitig  of  the  ribs,  which  on  microscopic  examination  exhibite  all  the 
ili&r  characteristics  of  rickets ;  iho  ossihcation  of  the  cranial  bones 
also  delayed.  Bscher,  on  the  other  hand,  after  an  investigation  of  105 
new-bom  infants,  including  twenty-five  autopsies,  was  unable  to  flU]>port 

'the  existence  of  foetal  rickets.     To  us  there  seems  no  intrinsic  unlikeli- 

■"hood  in  the  existence  of  a  foetal  rickety,  and  wo  are  inclined  to  believe 
that  such  H  condition  exisU. 

Scurvy  Rickets — So-called  Acute  Rickets. — RJckcte  as  a  rule  pro- 
greases  slowly  and  insidiously ;  in  a  few  cases  it  begins  more  abniptly, 
but  the  disease  never  sets  in  snddeTdy.  In  all  cases  in  which  this  com- 
paratively sudden  onset  has  bc^>n  alleged,  there  hiiv^  been  »igns  of  bono 
changes  and  muscle  weakness  of  longer  standing  which  bud  attracted  little 
notice  until  the  |>roct>s8  became  more  active. 

TTiere  are.  however,  certain  cases  which  have  been  called  acute  rickets 

Jrom  the  rapid  supervention  of  such  acute  symptoms  as  extreme  tcuder- 
of  limbs,  periosteal  swellings,  sponginess  of  gums,   haemonhages. 

'The  periosteal  swellings  are  due  to  aubpcrlostcal  haemorrhages,  and 
the  condition  has  been  shewn  by  Sir  T.  Biiriow  and  one  of  us  (\V.  R  C.) 
to  bo  in  reality  one  of  scur^'y,  often,  no  doubt,  superadded  to  rickets, 
but  in  its  nature  rlistinct.  Infantile  scurvy  is  fully  dcscri)>ed  in  Vol.  V. 
SyphlliUc  Rickets. — When  rickets  arises  in  conjunction  with  con- 
genital syphilis  certain  modifications  follow.  The  child  is  as  small,  puny, 
and  wasted  as  when  rickets  concurs  with  gcuend  starvation  ;  and  it  will 
proliably  have  the  depressed  nose  and  liiiuar  scars  associated  with  con- 
genital s^-philis.  Further  distinctive  fe:itures  ai-o  the  thinning  of  the 
fiat  bones,  or  craniotabes ;  and  projections  on  the  frontal  and  occipital 
bonea,  the  so-called  sv'philitic  bosses :  these  appear  to  be  specially  well 
marked  in  syphilitic  cases,  and,  although  met  with  in  other  instances  in 
which  no  history  or  sij;n  of  syphilis  exists,  it  is  usually  in  a  minor  degree. 
Sir  T.  Barlow  and  Dr.  Lees  found  a  certain  history  uf  syphilis  in  4"  per 
cent ;  Baxter,  in  75  per  cent ;  in  some  cases  there  is  hypertrophic  fibrosis 
of  liver,  spleen,  and  lymphatic  glands. 

Osteogenesis  Imperfecta— Osteopsathyrosis — Hollltles  osslum. — 
This  condition  is  characterised  by  a  marked  licrcditjiry  tendency,  and 
may  occur  in  more  than  one  member  of  a  family.  The  chief  clinical 
featurea  are,  first,  a  tendency  to  repeated  fractures^  which  may  occur 
irretpectiTe  of  any  demonstrable  injury,  are  often  preceded  by  much 
tenderness  at  the  position  of  subscipicnt  fracture,  and  acconiiwinied  by 
■light  irregidar  fever.  The  fractures  may  be  congenital  or  commence 
Ut«r,  and,  u  in  a  case  under  our  own  observation,  first  appear  a)>out 
the  sixth  month.  They  may  rapidly  unite,  without  the  formation  of 
any  unusual  amount  of  callus,  or  union  may  be  imperfect  and  even 
altogether.     Secondly,  the  botieH  are  remarkably  soft,  and  in  x-ray 
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phntographfi  .appimr  atrophic  and  unuaually  transparenU  As  a  resnlt  of 
these  two  firat  symptoms  there  may  be  terrible  Hefnrmity.  Thirdlv. 
these  cases  do  not  react  to  the  most  carefully  planned  and  prolonged  anti- 
rhachitic  treatmenL  In  one  Buch  wiae  treated  steadily  for  two  years 
fractures  recurred  until  death.  Neither  do  they  react  to  antisyphilictc 
remedies,  and  for  these  reasons  we  are  led  to  the  belief  oxpreased  by 


fio.  v.— ttkucnm  of  0*t«(V(>TiMtf  ImptrttxrU.    BKh  femnr  ihew*  «  oolud  fnctom 

Others  that  the  condition  is  a  peculiar  one.  Lovett  and  Nichols  have 
noted  the  association  of  the  disease  with  unusually  small  adrenals,  but  at 
present  the  cause  is  quite  unknown.  Some  undoubtedly  recover,  others, 
completely  bedridden,  die  from  intercurrent  affections.  A  case  of  the 
kind  was  descrilwd  by  Dr.  (now  Sir)  Thomas  Barlow.  (See  aleo  p,  78!) 
Late  Rickets. — Rickets  in  a  disease  of  the  6rst  two  years  of  life,  and 
in  the  majority  of  cases  apfiears  before  the  end  of  the  first  year ;  in  some 
instances,  however,  thn  disease  does  not  set  in  until  Uter.  In  one  instance, 
a  boy  of  ten,  the  first  manifestations  were  observed  at  the  age  of  nine;. 


by  diet,  bo  afTective  in  this  disease  as  it  occurs  iti  infancy,  failed  in  thn 
instance.  Sir  W.  Jenner  reoon_led  inetiLnces  of  the  tirat  onset  of  the 
diseo-se  At  a  late  period,  namely,  at  the  uges  of  three  and  nine.  And 
recently  some  runiiirkahle  cases  were  shewn  at  the  Clinical  Society  of 
London  which  had  iqjpiirently  commenced  much  hiter  than  these.  The 
difficulty  ia  to  decide  whether  these  cases  really  belong  to  the  category 
of  true  rickets. 

Dlag'nosls. — There  is  no  difHculty  in  recognising  the  existence  of 
rickets  when  it  is  well  marked.  The  bone-chiingos  and  other  symptoms 
previotisly  ilescribcd  are  characteristic  and  unuit^takablo.  In  mild  cases 
of  the  disease,  however,  when  the  aigim  are  less  pronounced,  the  con- 
dition may  be  avortookcd,  and  iR,  as  a  matter  of  fa<'.t,  ronittantly  over- 
looked ;  such  canes  being  put  down  as  mere  weaknef<^  debility,  or  anaemia. 
In  these  less  pronounced  cases  there  may  bo  notliing  lioyond  betuling  of 
the  libs,  slight  enlargement  uf  the  wrists,  squaruness  of  forehead,  too 
widely  open  a  fontanelle,  backwardncua  in  teething,  oai-Iy  decay  of  teeth, 
heitd'sweata  at  night,  feebleness  of  muscle  or  laxity  of  joints,  ami  perhaps 
laryngismus.  The  occurrence  of  any  one  of  these  signs  should  excite 
suspicion,  and  should  lead  to  a  minute  examination  of  other  [winta  ;  a 
concurrence  of  sevanil  of  them  would  establish  the  existence  of  the  disease. 
It  must  be  remembero<i.  however,  that  rickets  may  affect  one  part  of  the 
body  in  pronounced  degree,  whilst  in  the  otiior  parts  the  changes  may  bo 
relatively  alight. 

With  the  exception  of  this  mistake  of  regarding  a  case  of  slight 
rickets  as  a  mere  condition  of  simple  debility  and  anaemia,  the  most 
common  error,  perhaps,  is  that  of  mistaking  the  sevei*c  form  with  great 
muscular  debility  fur  the  paraplegic  form  of  infantile  paralyats.  Rickets, 
however,  ia  usually  distinguished  by  the  fftct  that  although  the  child  may 
Ihj  quite  unable  to  staud,  it  is  able  to  nse  its  logs  freely;  and  although  in 
those  cases  in  which  there  is  scurvy  in  addition  to  the  rickets  the  limbs 
are  kept  motionleiw,  the  marked  tenderness,  the  dreaii  of  movement,  the 
apong}'  gums,  the  periosteal  swelling  or  other  signs,  serve  to  reveal  the 
truo  natun*  of  the  apjiarent  pui-alysis.  Cretinism  is  sometimes  mistaken 
for  rickets  and  thus  valiuiblc  time  ia  lost.  The  harsh  skin,  scanty  hair,  large 
tongue,  the  aspect,  and  sfHuledike  hands  should  generally  serve  to  make 
the  distinction  easy.  The  form  of  arthritis  deecribod  by  Dr.  Still  has 
been  confused  with  rickets.  Tlie  swellings  of  the  wrists  are  mistaken  for 
enlargemont  of  the  ends  of  the  bones,  and  the  enlarged  lymphatic  glands 
and  spleen  arc  explained  as  rhachitic.  Attention  to  the  details  of  the  disease 
will  at  once  shew  that  the  lesions  are  arthritic  and  of  an  t-ntirely  different 
nature  to  the  osseous  changes  of  rickets.     {I'id^  p.  17.) 

Prognosis. — With  regard  to  the  rhachitic  state  itself  the  prognosis  is 
favourable  if  the  patient  be  placed  under  suitable  conditions.  The 
tendency  is  towards  recovery ;  the  chief  question  is  the  degree  of  bony 
deformity  or  stunting  of  structure  which  will  remain.  This  will  depend 
partly  ui>on  the  acuiencss  and  soverily  of  the  affection,  partly  ujwn  the 
sU^e  at  which  it  comes  under  treatment.     Rickets  is  not  a  fiatal  disease 
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in  ii6t«ir,  yet  it  is  liable  lo  aberrations  ani]  cumpHcatiuits  which  eriduiigiir 
life.  Tho  child  stifTeriiig  from  rickets  ia  irt  a  state  of  (xtnstani,  insecurity. 
Not  only  is  there  the  special  tendency  to  pulmonary  catarrh,  hut  the 
dinger  of  this  is  greatly  aggravated  by  the  soft  condition  of  the  iKiny 
fnmework  of  the  thorax,  which  prevents  full  inflation,  ospocially  under 
obstructiTe  difficulty  ;  while  the  deformity  of  tht;  chest  favoiirn  pulmonary 
colhipae.  Acwinlingly  all  diaeaaea  of  which  bntnchitiB  is  a  common 
complication — such  as  measles  or  whooping-cough — become  far  more 
gmvi)  if  tho  child  be  rickety.  Similarly  the  tendency  to  catarrh  of 
the  intestine  adds  to  the  frequency  and  severity  of  attacks  of  diarrhoea ; 
the  instability  of  the  nervous  system  gives  rise  to  laryngismus  stridulus 
and  con\^llfiion8  which  may  prove  fatal ;  while  the  supervention  of  scurvy, 
of  grave  anaemia,  or  of  anaemia  with  splenic  enlargement  adds  much  to 
the  gravity  of  the  condition  and  to  the  uncertainty  of  the  prognosis. 

Treatment. — PretaUimu — Ricketa  in  it«  ordinary  form,  being  esaen- 
tiallj  a  diet  disease,  although  frequently  aggravated  or  intensified  by 
external  injurious  iuBucnccs,  is  ominontly  a  preventible  disease.  It 
cannot,  indoe<d,  bo  stamped  out  until  poverty  is  stampixl  out ;  rickety 
diet  ia  chca|)er  and  loss  troublesome  than  a  non-rickety  diet.  In  great 
cities  especially,  where  tho  (lisejise  is  moat  rife,  milk  is  dear  and  often 
largely  deprived  of  cream,  while  the  other  factors  of  defective  health 
conditions  pre\'aii  there  likewise.  The  disease  can,  however,  be  abso- 
lutely prevent««l  in  most  cases,  and  ita  frequent  occurrence  amongst 
the  children  of  well-to-do  people,  although  it  is  less  common  and  less 
•erere  in  this  class  than  amongst  the  [>oor,  is  a  grave  reflection  upon 
tlraee  responsible  for  their  nurtiu'c.  Rickets,  as  shewn  a^Hive,  has 
its  origin  almost  invariably  in  certain  errors  in  bringing  up  by  hand — 
either  (i.)  in  the  use  of  artificial  foods  which  are  deficient  in  the  elements 
iQoet  important  for  structuiul  growih,  or  (ii.)  in  the  administration  of 
foods  which,  although  they  contain  the  es.sential  elements  in  siifficleul 
quftutity,  contain  some  of  them  in  a  form  not  efisily  digested.  In  cow's 
miUc,  for  example,  all  the  cssentiid  elements  are  present^  but  the  casein 
is  liable  to  set  up  gastro-intestinal  disorder  with  vomiting  and  diarrhoea ; 
thus  the  elements  in  question,  although  present  in  amjile  quantity  in  the 
food,  are  drained  away  undigested  and  unused.  In  the  majority  of 
iiutAnc«8  the  two  faults  aru  combined  :  in  order  to  avoid  tho  recurrence 
of  the  disturbance  which  the  latter  cxcit^'d,  a  diet  deBcicnt  in  the 
seoenAry  elements  is  substituted  for  the  sufficiently  rich  hut  indigestible 
one.  Thus  the  morbid  state  initiated  by  the  first  error  is  accentuated 
»nd  increased  by  the  means  taken  to  repair  it.  Tho  great  point  in  the 
prevention  of  rickets,  especially  if  the  child  has  to  be  weiuicd  soon 
sfter  birth,  is  to  take  the  utmost  care  not  only  to  give  a  food  which  is 
ipcrly  nutritive,  but  one  which  will  not  by  its  indigestibility  sot  up 
itro-intestinal  trouble.  It  must  contain  animal  fat,  protein,  and  oarbo- 
in  the  proportions  which  obtain  in  human  milk  —  that  is 
S'S,  1*5,  6'34  per  cent  respectively  —  in  easily  digestible  form,  and 
•dta.     The  proportion  in  which  these  elements  exist  in  any  given  food 


can  be  easily  estimated  )>y  conRulting  iho  tables  of  analyses  which  shew 
the  varioiifl  conslituentB.  The  safe^^l  method  19  to  transfer  the  infiiiit  to 
a  good  vret-nursc  ;  but  this  is  an  cxpcilieiil  open  to  tho  wealthy  only,  and, 
even  if  oxpenso  be  not  a  bar,  it  is  not  always  easy  to  ttecmt:  a  satisfactory 
foster-mother.  The  next  best  plan  is  to  feeci  the  child  on  asses'  milk, 
which  closely  resembles  human  milk  in  composition.  This  should  be 
scalded  or  raised  to  the  boiling-point  as  soon  as  received  in  order  to 
prevent  contamination,  anti  jKissed  through  fine  muslin  to  remove  the 
small  coagula  which  occasionally  fonn  on  heating.  Here  again,  however, 
the  diificulty  of  expense  and  supply  is  often  prohibitive.  Failing  these 
measures,  a  mixture  of  boiled  cow's  milk  and  water  may  be  tried, 
beginning  with  I  jiart  of  milk  to  4  of  water,  and  imTBiuting  the  strength 
an  the  stomach  can  bear  it.  A  useful  device  is  to  a^ld  to  this  milk  citrate 
of  soda  in  the  proportion  of  two  grains  to  each  oitnco  of  milk.  This 
renders  the  clot  of  casein  looser  and  more  digeetiblo.  The  deficiency  in 
fat  and  sugar  in  this  dilutorl  milk  is  brought  up  to  the  standard  by  the 
addition  of  cream  and  sugrirof  milk.  If  boiled  cow'f?  milk,  simply  diluted 
thus,  and,  if  necessary,  citrated,  produce  any  gastric  disturbance,  jan- 
creatiscd  milk  diliiKid  with  un  equal  (juatitity  of  water  should  be  substi- 
tuted. After  a  time  the  degree  of  predigestion  should  be  very  grvlually 
lessened,  by  reducing  lx>th  the  pancreatising  agent  and  tlie  length  of  time 
allowed  for  the  process,  until  eventually  it  is  discontimied  altogether. 
This  end  should  be  uttainod  in  the  course  of  a  month  or  six  weeks  if 
possible.  If  the  ]uiiicreaLi60il  milk  be  too  lung  continued  the  function  of 
the  stomach  bet^omes  seriously  enfeebled,  nutrition  is  impaired,  and  a 
store  of  digestive  troubles  laid  up  for  the  future.  The  sfune  caution 
holds  good  with  regard  to  all  tho  prcdigestcd  foods,  patent  or  other,  as 
well  as  to  peptonized  milk  ;  their  continued  use  is  eventually  injurious. 

The  pn>portion  of  milk  to  water  may  be  increased  until,  by  the  age 
of  sir  months,  that  of  two  to  one  is  reached.  If  the  child  bo  not  able  to 
digest  cow's  milk,  except  when  so  diluted  that  it  cannot  be  taken  in 
qiiantity  sufficient  to  supply  the  necessary  nourishment,  and  if  asses' 
milk  or  a  wet-nurse  be  not  available,  raw  meat  juice  and  cream  may  be 
added  to  it  or  Rul>Gtitutod  for  \U  In  cases  in  which  a  moderate  Amount  of 
curd  can  l>e  digvsteil,  the  so-ciLlled  htunanised  milk,  m^ide  by  removing  a 
portion  of  the  cuni  by  rennet,  may  bo  used.  It  should  be  freshly  made, 
and,  at  first>  dibittxl  with  one  third  water.  It  ought  not  to  be  continued 
beyond  the  age  of  three  months,  since  after  that  ago  a  larger  amount  of 
protein  is  required,  and  tho  child  is  liable  to  fail  in  nutrition ;  cow's 
milk  and  water  should  then  be  gradually  substituted  by  admixttu^  with 
it  in  increasing  qU'tntity.  It  is  inipoi1.:int  to  ascertain  that  the  milk 
contains  a  full  proportion  of  cre-am,  namely,  3  to  4  per  cent 

In  tho  early  months  of  infancy  farinaceous  food  should  only  be  given 
when  it  is  necessary  as  a  supplement  to  fresh  milk,  or  its  equivalent  of 
fresh  animal  material.  Tlie  malted  fonns  are  to  be  preferred  since  they 
add  soluble  carbohydrate,  namely,  dextrin  and  maltose,  as  well  as  the 
soluble  protein  gluten.     Further,  no  artificial  food  of  any  kind  should  be 
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regnrdetl  as  sufficient  in  it«elf  ulone ;  fresh  milk  ehould  be  udded,  or  its 
equivalent  of  fresh  anima]  constituents. 

At  MX  to  eight  months,  when  the  child  is  brought  up  by  hand,  a 
nuilted  farinaceous  food  may  form  u  regular  addition  to  the  milk  uiid 
irat4:r  ;  or  the  finest  entire  wheat  Hour,  or  fine  oatmeal,  may  W  used  if 
loy  are  thoroughly  boiled  and  the  coarser  fiarticlea  strained  off.  This 
chould  bo  gradually  changed  to  boiled  bread  and  milk,  which  by  the 
time  the  child  ia  twelve  months  old  should  form  the  staple  foorl.  At 
t«ii  or  twelve  months  the  diet  may  be  increased  by  the  addition  of  a  cup 
of  chicken-  or  beeftea,  with  a  scalded  rusk,  for  the  midday  meal ;  and 
the  Qutritivo  properties  of  the  meat^tea  may  be  further  improved  by 
boiling  in  it  some  simple  vegetables,  such  as  potato  and  carrot,  and 
straining  thorn  out  lieforc  use.  Between  twelve  and  eighteen  months  a 
little  bread  and  butler  may  be  given,  and  the  yolk  of  a  lightly  boiled 
^^ ;  the  midday  moal  may  ]to  advanced  to  woU-boilod  white  hsh,  or  the 
•ofi  pulp  scraped  off  a  shce  of  underdone  mutton,  with  potato  thoroughly 
mashed  and  nibbed  through  a  sieve  and  mixed  M'ith  gravj'.  As  the  age 
of  two  year*  is  approached — or  even  earlier — at  eighteen  months,  if  the 
child  is  robust— a  milk  pudding  or  custard  pudding  or  u  welM>aked 
apple  may  be  given  at  dinner  in  :ulditiun  ;  a  lillle  rod-currant  jelly  with 
bread  and  butter,  or  a  sponge  cake,  makes  a  suitable  addition  to  milk  at 
lea- time. 

Corroct  feeding  on  a  diet  of  this  kind — namely,  fresh  food  contain- 
ing all  the  essential  elements  in  due  proportion  in  a  fomi  which  a  child 
can  readily  digest,  an  that  it  produces  no  gaxtric  disturliance— is  the 
chief  |ioint  in  the  prevention  of  rickets.  But  in  addition  to  this  the 
other  canons  of  healthy  existence  must  be  observed  also.  Sunshine  and 
light,  so  far  as  they  may  be  obtainable  in  this  climate,  aiu  |>uwL'rfid 
agtfiiu  in  aiding  Wtal  processes,  and  are  of  immense  importance  together 
with  fresh  air,  large,  well -ventilated  sleeping-rooms,  and  warm  clothing 
to  body  and  limbs.  These  essentials  to  full  vigour  of  growth  are  very 
imperfectly  secured  even  amongst  the  higher  class  of  jieople.  Nurseries 
are  (rojuently  overcrowded,  and  not  infrequently,  for  the  sake  of  con- 
venience, the  )>oore6t  rooms  are  asttigned  for  the  purpose.  Arms,  legs, 
and  necka  ore  left  bare,  and  light  Hnen  clotliiug  used  when  warm  woollen 
materials  are  required. 

Cfuraiipg  Trmimgni. — As  in  the  case  of  prevention  so  in  the  cure  of 
rickets,  treatment  is  e^aontially  hygienic  and  chiefly  dietetic.  Drugs 
play  a  t«condary  part.  As  a  rule  far  too  much  reliance  is  placed  upou 
them,  and  children  are  drenched  with  ctMl-livcr  oil,  iron,  "chemical  fowl," 
or  lime-wat«r,  often  to  the  dlHturb^mce  of  digeRtion  and  the  impairment 
of  natural  appetite,  and  consequently  of  nutiition.  Such  remedies  are 
naeful  and  have  their  place  :  but  they  arc  by  no  means  essential  or  of 
prime  importance  in  most  instances.  Drugs  are  in  reality  chiefly  useful 
in  the  treatment  of  comptioaiions. 

As  explained  in  speaking  of  prevention,  the  position  is  usually  as 
follows : — The  child  has  originally  been  placed  upon  a  diet  which  has 


set  up  goBtro-intestinal  catarrh  from  the  trriULtio:i  of  imperftjctly  digested 
fermenting  nuLterial,  such  aa  the  tnaaaive  curd  of  cow's  milk  ;  this  leaves 
behind  it  a  chronic  digestive  inability,  so  that  diluted  milk,  of  aiif&cient 
strength  to  supply  tho  required  nutriment,  sets  up  flatulence,  vomiting, 
colic,  and  dtarrhuea.  In  order  to  obvtale  thia  some  artificial  food  haa 
been  given  in  place  of  it,  which  is  deficient  in  the  nutritive  essentials ; 
or  a  dozen  different  foods  have  been  tried  one  aftor  the  other  in  blind 
cxiwriroenL,  with  the  result  of  |»erpetuiiting  tho  disorder  and  increasing 
malnutrition.  In  other  cases  a  food  of  imperfect  mitritive  quality, 
dofiuicnt  in  fat  and  protein,  has  been  given  from  the  first ;  this  may 
agree  perfectly  perhaps  with  tho  digestion,  but  bo  eminently  productive 
of  the  rickety  condition  ;  that  is,  a  rhachitic  diet.  The  greiit  object  is  so 
to  amciiil  the  diet  that  it  shall  yield  pixitcin  and  fat  in  digeatihle  form  up 
to  the  fall  standard. 

The  diet  to  bo  adopted  must  he  on  tho  linos  previously  laid  down 
for  the  prevention  of  the  ditioasc.  It  may  chance,  however,  that  the 
child  IB  unable  to  digest  the  nourishment  proper  for  its  age ;  as,  for 
example,  the  common  aliment  of  cow's  milk  and  water  of  strength 
sufficient  for  growth  and  nutrition.  In  thia  case  tho  deficiency  of  fat 
must  lie  made  up  by  the  addition  of  crciun ;  and  the  ci-eam  should 
Ih!  continuously  and  gradually  inci'easud  from  a  few  drops  to  a  dessert- 
spoonful in  each  bottle  if  reipiired,  the  quantity  being  regidated  accord- 
ing to  the  ago  of  the  child,  its  power  of  digesting  it>  and  the  amount 
required  to  raise  the  fond  tn  the  full  standard  of  3  to  4  j>cr  cent.  The 
protein  is  Ijest  iticruiised  by  the  uddition  of  mw  meat  juice  ;  this  is  the 
most  eiwily  tisslmilated  of  all  protein  matter,  and  has  the  additional 
lulvAUtiLge  of  being  the  moat  powerful  of  nil  rt-nif dies  for  anaemia ; 
probably  by  virtue  of  the  iron  of  tho  fresh  haemoglobin.  liaw  meut  juice ; 
should  be  prepared  by  soaking  finely  minced  beef  in  an  equal  4iuantity 
of  cold  water  for  half  an  hour,  luid  expre-ising  all  the  juice  through  fine 
muslin  by  twisting  it.  A  teaspoonful  of  this  shoidd  be  added  to  the 
Iwttic  for  a  yourij;  child  ;  but  us  it  does  not  keep  well,  and  must  be 
freshly  nia<le  each  time,  tt  may  bo  given  once  a  day  in  the  larger  quantity 
of  a  desserispfMMifnl  up  t*>  two  tahlespoonfuU  according  to  the  age  and 
requirements  of  the  individual  patient. 

In  the  case  of  the  poor,  cream,  or  even  good  milk  containing  a  due 
proportion  of  cream,  is  out  of  roach,  and  cod-liver  oil  may  have  to  be 
given  in  its  place.  With  older  children  boile<l  fat  bacon,  or  the  liquid 
fat  of  l>roJled  bacon,  forms  a  most  digestible  and  sntisfoctory  suhetituie. 
If  the  child  be  wasted  as  well  as  flabby  and  bloodless,  some  form  of 
malted  food,  preferably  one  made  from  entire  wheat  flour,  should  be 
added  to  tho  milk.  In  the  majority  of  cum>h  of  rickets,  even  if  the  diet 
1>e  such  as  to  comprise  the  standanl  elements  in  correct  proportions,  an 
incrmsB  in  the  amount  of  assimtlahio  fat  and  protein  in  the  shape  of 
cream  or  co<l-liver  oil  «nd  raw  meat  juice  will  greatly  ijuicken  the  rate 
of  I'eeovcry,  care  lieing  taken  not  to  overtax  the  child's  digestive  powers. 

KioaUy,  in  cases  in  which  the  limbs  are  so  tender  as  to  give  rise  to 
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a  suspicion  of  incipient  ecttrvy,  and  indeed  in  all  ca«e6  with  marked 
feehlenoM  and  Htiucmia,  it  \»  well  to  give  Home  fresh  vegotJtble  juices. 
Tliia  is  beat  done  for  young  children  in  the  way  previously  deacrilied  by 
boiling  pouto  and  cArrotit  in  their  mcAt-teas  or  broths,  and  stmining 
them.  To  children  of  eighteen  raonthn  or  more  these  vegetables  them- 
selves may  be  given,  if  well  boilud  and  thoioughly  mosbcd. 

Drugs. — It  has  been  already  aHirmed  that  drugs  play  a  sccotiilury 
part  in  the  treatment  of  rickets.  Cod  liver  oil  is  useful  in  some  cases, 
e^eciolly  when  good  milk  and  cruiim  are  not  uttainnble,  or  not  well 
bone,  but  it  is  to  be  rfgardcd  rather  as  a  food  than  ae  a  dnig  ;  so  far  as 
remedial  power  in  concerned  it  apj>ettr!i  to  ].>oB«es«  no  adv.'intage  over 
other  animal  fate,  such  as  those  of  cream  and  bacon.  Cod-liver  oil  is 
frequently  given  in  too  large  doseu,  so  that  it  interferes  wiih  digestion, 
or  aete  up  diarrhoea.  It  is  to  be  remembered  that  a  rickety  child  is  prone 
to  gMtro-intestimd  catarrh,  Hn<l  one  teas|>nonful  of  oil  twirc  a  day  in 
addition  lo  proper  diet  is  sufficient  for  a  <-hild  two  years  old.  The  oil 
may  be  rendered  less  laxative  by  the  addition  of  an  equiii  (piantity  of 
lime-watvr,  with  which  it  forms  an  emulsion.  If,  however,  the  cod-liver 
oil  cause  undue  looseness  of  the  l>owels,  it  iloes  barm  rather  than  good 
Mid  should  be  discontinued.  The  intestinal  flux  interferes  with  the 
ab^rption  of  nutriment,  and  di-ains  it  away.  Iron  ih  useful  for  the 
relief  of  amiemia,  and  may  be  given  with  cod-liver  ail  in  the  form  uf 
ttwl  wine,  or  synip  of  the  phosphate  or  citrate,  although  these  prepara- 
tjofi*  of  iron  are  less  ettective  than  raw  meat  juice  as  a  means  of 
restoring  rod  blood  -  corpuscles  and  their  haemoglobin.  The  earthy 
phospbales  are  present  in  ample  quantity  in  milk,  and  in  the  farinaceous 
preparations  made  from  wfaeaten  flour  or  oats ;  and  they  are  probably 
movt  easily  iis.simitat«d  when  administered  in  fortd.  In  some  ciu^es  of 
more  extreme  disease,  or  where  food  is  taken  in  insutlicient  quantity,  it 
may  be  well  to  give  lime  salts  in  the  form  of  iho  syrup  of  kicUf phosphate 
<d  lime,  or  of  the  so-called  chemical  food.  Experience  shews  that  lime- 
water  is  quite  useless  in  this  respect,  and  that  the  salt  must  be  in  the 
forxD  of  phosphate. 

In  some  instances  the  bitter  tonics,  such  as  quinine  and  hark,  are 
useful  for  the  purpose  of  gi^nng  tone  and  appetite  ;  but  it  is  doubtful 
whether  their  influence  for  good  conipenwites  the  dniwlmcks  which  attend 
their  administRition  to  yoimg  infants.  Iodide  of  injn,  m  frequently 
given,  is,  in  our  experience,  of  no  service,  and,  indeed,  harmful  from  its 
depressant  and  blood  deteriorating  properties ;  when  given  to  children  for 
a  lon^  time  in  frctpiont  doses  it  has  Iwcn  observed  to  produce  purpura 
Bod  grunt  du)>iliiy ;  indeed  iu<lides  in  any  form  are  clearly  contra- 
indjc^fid  in  a  disoue  of  degraded  nutrition  like  rickets. 

Pbot^borus,  on  the  strength  of  its  reputed  power  in  consolidating 
new  fonnntions  of  bone,  was  adopted  by  Kassowitz  as  a  remedy  for 
Heketn  ;  and  it  has  been  used  to  a  con»idcmble  extent  by  Continental 
phTsiciAns,  with  results  which  are  reganled  by  the  majority  of  them  as 
higbly    favourable.       It   must   be  given  dissolved    in   nlivo  oil,  and   in 


extretn«ly  amall  doecs,  beginning  with  ^ir  gniin,  in  order  to  avoid  gistro- 
tntMtinJil  catarrh,  since  it  acts  as  a  local  irritant  of  the  mucoiu  membrane. 
In  certain  cases  of  extreme  seventy,  perhaps,  this  additional  agents 
although  directed  solely  to  the  relief  of  bone  defect,  may  be  of  service  in 
pushing  forward  repair ;  in  such  cases,  however,  the  drug  is  constantly 
prohibited  by  the  inflammatory  catarrh  of  the  alimentary  canal  which 
almost  invariiibly  coexists.  Loewenheira  has  attempted  to  overcome 
this  difficulty  by  employing  a  preparation  termed  phytin.  Phosphorus 
ocean  in  vegetables  as  an  anhydrous  oxyroetfaylene-diphosphoric  iicid,  and 
this  acid  in  combination  with  calcium  and  magnesium  constitute  the 
preparation  phytin,  which  contains  2'2'S  per  cent  of  phoephonis.  In 
doaea  of  from  4  to  8  grains  he  has  found  this  prepaiiition  of  value. 

Several  observers  also  claim  good  results  from  organotherapy.  Mend«*l, 
for  example,  lias  employed  thymus,  and  Aussel  thyroid.  Stoeltsner,  in 
particular,  has  fou[id  that  suprarenal  extract  controls  the  sweating,  im- 
provus  the  power  of  walking,  hastens  the  repair  of  craniot&bes  and  the 
appearance  of  the  teeth. 

{)f  the  \'alue  of  these  methods  of  treatment  we  have  had  no  experience. 
The  results  of  conect  dietetic  treatment,  aided  where  possible  by  other 
hygienic  conditions,  are  so  satisfactory  thut  we  have  found  uo  further 
measures  necessary. 

Manage  is  of  great  service  in  the  treatment  of  rickets.  It  improTea 
the  natriiion  of  tis^e  by  increasing  the  flow  of  blood  in  the  pArt«,  thwa 
aiding  the  advent  of  fresh  nutritive  material ;  it  also  hastens  the  re- 
moval of  effete  products  by  quickening  the  circulation.  The  practice  of 
massage  is  described  in  the  article  devoted  to  this  subject  (Vol  I.  p.  4*22). 

In  cases  in  which  the  condition  borders  on  scurvy,  and  there  is  tender- 
ness of  the  limbd  from  persistent  engorgement,  massage  is  not  avaihible. 

liiUfis,  again,  are  of  service  iu  impi-oWng  the  circulation,  aiding 
nutrition,  and  giving  tone  to  the  nervous  system.  The  best  method, 
aft«r  the  child  reaches  the  age  of  six  months,  is  to  stand  it  upright 
in  a  warm  bath  of  90^"  to  98*'  i\,  and  to  apply  a  douche  of  colder  water  at 
60°  to  70"  freely  with  a  sjKHige  for  a  few  seconds.  For  children  of 
t«n  or  twelve  months  sidt  water  may  be  siibntituted  for  fresh  water. 
The  odviuituge  of  allowing  the  child  to  sit  or  stand  in  a  warm  bath  while 
douched  with  cooler  water  is  the  avoidjuice  of  chill,  u^uiilly  shewn  by 
cold  hands  and  feet,  which  is  readily  produced  in  rickety  children  ;  many 
weakly  infants  turn  blue  in  a  Imth  of  70°  or  SO"  F.,  and  then  the  bath 
does  far  more  harm  than  good.  In  all  cases  the  bath  shoidd  be  followed 
by  steady  friction  before  the  fire,  until  surface  warmth  and  circulation 
are  fully  restored. 

CioViing. — As  the  temperature  of  the  bo<ly  in  rickets,  when  no  com- 
plications are  present,  is  persistently  eubnomiAl,  the  presor^'ution  of  bodily 
heat  by  appropriate  clothing  is  an  important  element  in  the  treatmenL 
Not  only  is  the  temperature  below  normal,  but  the  cardiac  muscle  is 
feeble,  arteriid  tone  impaired,  and  the  general  circulation  depressed. 
Thus  the  child  suffers  from  coldness  of  the  extremities,  and  is  easily 
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affected  by  surface  cbill ;  the  cooling  pi-occss  is  further  favoured  by  the 
.evaponitiori  of  the  profuse  {)ui-spi:-aiioii,  whei-eby  congestion  of  internal 
'  organs  is  readily  prodiired.  The  coDdiliun  of  the  {^rowing  bunct)  is  aku 
onhvourably  inHtienced  by  coldnefis  of  the  limbs.  The  Tinderclothing 
should  be  of  soft  woollen  iu»lericil,  the  arms  and  neck  being  kept  covered 
even  indoors  by  lung  sleeves  and  high-necked  dresses,  and  the  legs  by 
draweni  or  leggings.  Th«  only  modificatiun  on  going  out  of  doors,  ur 
for  change  of  season,  sbonld  be  in  the  matter  of  the  thickness,  not  in  the 
natui-e  uf  the  material.  A  in}^btrdj'ei>9  of  fine  flannel  i»  advisable,  so  that 
lighter  bed-clothes  may  be  used,  and  the  chilling  avoided  which  is  apt  to 
'TTSiilt  when  the  chil<l  throws  them  off. 

Frcjih  Mr. — The  value  of  abundance  of  fresh  air  in  maintaining  the 

^liealth  of  children  is  very  generally  acknowledged — but  practice  falU 

.greatly  behind  principle  in  this  respect.     I>elicate  children,  especially 

|tbo6e  with  a  tendency  to  catarrhs,  and  rickety  children,  are  often  kept 

itoo  closely  indoors,  and  the  temperature  of  the  rooms  and   house  in 

irhich  they   live  is  kept  too  high.     The  chief  reason  why  the  child 

**  t^kea  culd  "  in  such  cases  is  the  change  from  the  warm  utmotiphere  of 

the   rocmi   U)   the   colder  air  outside ;   the  skin  and  mucous  membi-ane 

being  morbidly  hypersensitive.     The  way  to  remedy  this  inslJibility  and 

iincreoso  their  powers  of  resist^mce  to  the  txSax  disturbances  of  cold  and 

ip  in  this  chill  climate,  is  not  to  coniiuo  the  child  to  warm  rooms,  nor 

jllio  heab  halls   and   pas-sages   with   hut-wattir  pijies  and    stoves,   but,   in 

ordinary  circumstances,  to  keep  down  the  temperaturt*  of  the  nursery  to 

the  reasonable  standard  of  60    F.,  or  even  a  few  dogi-ees  lower.      Delicate 

children  uf  all  kinds,  and  rickety  children  amongst  thirni,  may  be  taken 

out  of  doors  even  in  somewhat  severe  weather  for  vorj'  short  periods, 

..viiich  may  be  ro[>eated,  always  provided  that  great  care   be  taken  to 

Keep  up  the  bodily  heat  by  warm  clothing,  shelter  fiom  the  wind,  and 

administration  of  a.  little  food  before  going  out.      Another  point 

«qaal  or  even  greater  importance  in  the  treatment  of  nckets  is  the 

ventilation  of  the  rooms,  and  especially  of  the  Kleeping-ruoms.      As 

^mentioDed  in  treating  of  prevention,   nurseries  are  frequently  greatly 

ivercrowded  and  }>adly  ventilated.     In  the  case  of  a  rickety  child  the 

[■cubic  «ipace  allowed  should  be  ample  or  even  excessive—  800  to  lOl'O 

[cubic  feel,  and  the  room  should  bo  warmed  by  a  good  open  fire  or  fii-es, 

OS  to  assist  ventilation  by  a  free  out-dmughl,  and  not  by  stoves  or  hot 

pipes  in  any  form,  which  injuriously  afTect  the  qmdity  of  the  air.     No 

uanwry  should  be  lighted  by  g:iA,  not  merely  for  the  negative  reason  that 

U  consumes  oxygen  largely,  but  Ijecause  the  prfxUicts  of  combustion 

wbich  ore  given  o6f  are  positively  injuriouti.     Candles  and  lamps  burning 

vegetable  oil,  which  consume  less  air  and   give  off  little  except 

timple  carbonic  acid  and  water,  are  comparatively  harmless.     The  electric 

[ilight,  wbich  consumes  no  air  and  gives  off  no  products  of  combustion,  is 

the  best  of  all.     The  ventilation  of  the  nurseries  by  the  usual  means  of 

window,  door,  and  chimney  shotdd  be  aided  by  Tobin's  tube«.     Further, 

if  the  child  live  in  a  town,  or  in  a  place  in  the  country  which  is  damp 
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and  cold,  or  much  Khut  in  by  trees,  bo  Bliould  bo  removed  to  a  fresh  open 
situation,  with  dry  soil  and  bright  atmosphere  ;  luul  near  the  sea  if 
possible.  It  iu  desirable  tlial  he  should  runmiii  nway  from  borne  until  tbo 
Acuter  signs  of  the  niJibwlv  have  entirely  <lis;i(HM;n.rt!d. 

iJijht  and  SHiuihinf, — Tho  effeci.  of  Bunlight  is  prolmbiy  as  potout  or 
more  potouc  tluin  that  of  fresh  air.  Light,  and  especially  full  sunlight, 
is  as  important  to  tho  euro  as  t«  the  prevention  of  rickets,  and  the 
removal  of  a  child  thus  suffering  to  a  bright  and  sunny  climate  is  of 
great  viiluo  in  liastcning  its  recovery. 

The  treattuetit  of  df/onniUc,'  comes  largely  into  the  province  of  ^e 
surgeon,  and  it  is  not  necessary  to  sjKak  nf  it  here  at  any  length.  It 
may,  however,  be  pointed  out,  first,  that  care  during  the  uarly  stage  docs 
much  to  obviate  deformity  ;  and  secondly,  that  the  deformities  t«nd  to 
get  well.  If  tho  bending  be  not  great  hi  degree  many  bent  bones  giadu- 
ally  become  atRiight.  If  the  attjick  be  severe  the  horizontal  posture 
should  Ih*  maintained,  and  the  luu-.k  anil  limbs  be  duly  and  evenly  sup- 
ported and  kept  at  rest,  especijdly  if  the  pJirts  are  tentler.  Partial 
ft-ncturos  and  acuto  bending  should  be  treated  on  the  srtme  prin- 
ciple under  skilled  surgical  direction.  The  use  of  splints  during  the 
early  stage  is  of  little  value,  if  any,  for  the  purpose  of  straightening 
curvaturtrfi  or  lax  joint-? ;  but  a  long  splint  protrmliiig  beyond  tho  foot  is 
of  service  in  some  cases  to  prevent  walking.  If  there  be  no  tenderness 
of  bono,  imisaagu  is  of  ({real  value  in  improving  the  uutrition  of  )>one  as 
well  as  uf  muscle  and  tendon,  and  in  lessening  the  ultimate  deformity. 

TretiimctU  of  Gmcurrnnt  Dif<frficrs. — Ga«tro- intestinal  disorders  are 
common,  and  are  of  importance  as  leading  to  malnutrition  in  two  ways  ; 
namely,  by  imi)crfcct  digestion  and  absurption.  luid  by  the  dmining  away 
of  nutriment  by  means  of  vomiting  and  diarrhuc-a. 

More  again  the  main  point  in  treatment  is  a  careful  regulation  of 
diet.  Inability  to  iligcst  the  casein  of  cow's  milk  is  the  most  frc^pient 
direct  caus*?  of  gastro-intestinal  disorder  in  young  infants.  Tho  cow's 
milk  must  be  stopped  at  once  and  human  milk,  or  asses*  milk,  substitutetl, 
if  pofisiblo ;  or  the  milk  may  be  panereatiscd  for  a  time  and  dilute! — the 
pancroatiaation  being  giinluully  reduced;  or  cream  and  water  may  bo 
given,  Wginning  with  a  strength  of  I  tcasjxionful  to  3  ounces,  and 
increasing  it  to  1  teaspoonful  to  2  ounct^s.  Freshly  expressed  raw 
mciil  juice  way  be  added  to  this  mixture  in  the  proportion  of  1  tea- 
spoonfid  to  4  ounces ;  or  chickentea,  mutton  tea,  or  beef-tea  given 
indfpendently  as  a  supplement.  If  the  child  is  eight  to  twelve  months 
old,  some  fariimceous  preparation,  such  ns  one  of  tho  matted  foods  or 
bread  [irevinusly  well  scalded  with  Iwiling  waier,  may  be  added  to  the 
milk  nr  its  suitstituto.  The  dieting  should  indeed  be  conducted  utxin 
the  general  plan  laid  down  bofiu'eliiind  with  reHjxTl  t^j  the  prevention 
and  cure  of  the  main  condition.  If  the  vomiting  and  dinrrhoea  are 
severe,  food  of  thn  blandest  kind,  such  as  ihin  bread -jelly,  weak 
chirken-tea,  dilute  jieplouised  milk,  or  asses'  milk  scdded,  should  lie  given 
in  small  quantities  of  half  an  ounce  to  an  ounce  at  a  time,  at  intervals 
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of  an  hour.  If  collApoe  be  present,  brandy,  in  doses  of  5  to  20  drops 
ill  a  tea-  or  dessertspoonful  of  water,  should  be  given  every  fowr  hours. 
Vft]<>iititic's  jnk-e  in  doses  of  10  to  20  tbojjs  in  a  tJiblespoonfuI  of  water 
U  often  retained  when  other  foodis  are  rejected,  and  nerves  to  tide  over 
A  criBis. 

If  the  stools  contttin  much  undigested  matter,  euch  ns  curdy  massca, 
and  arc  slimy  and  otTensivc,  mcdiciuid  treatment  may  weU  be^in  with  a 
Amall  dose  of  castor  oil — dihited  with  an  wjua]  ipiantity  of  oHve  oil  in 
the  case  uf  young  infants— to  uleiir  the  noxious  matter  away.  I'hia 
should  be  followed  by  a  few  duscti  of  grey  powder  guarded  by  Dover's 
powder ;  a  sixtli  to  hidf  a  grain  of  each  may  be  given  every  four  hours 
to  a  child  SIX  months  eld.  If  the  bowels  are  at  all  loose,  so  that  three 
or  more  watery  ca  acuations  are  passed  in  twenty -fonr  hours,  the  great 
point,  next  to  giving  ltui<{  iliet  in  flmall  quantities,  is  to  get  the  dianhoca 
amier  control  at  Uie  earlieat  moment  by  full  doses  of  snbnitrulc  of  bismuth 
— UJ  gmiuA  in  li  drachm.-!  of  water  may  be  given  every  four  hours  to  a 
child  six  monthn  old.  The  tsmall  doses  of  2  or  3  grains  usually  prescribed 
are  (|nit«  ineflbctual ;  and  the  soluble  preparations  of  the  dnig  are 
equally  so.  The  bismvith  is  bust  given  with  spirit  of  chloroform  (tiy. 
to  f1\^ij.)  and  syrup  (m^xv.  to  each  dose).  If  the  peristalsis  be  very 
active,  and  the  discharge  from  the  bowels  copious  and  fi'nrpjent,  the 
addition  of  opium  iti  ossoutial.  It  should  bo  given  in  the  form  uf 
nepenthe  or  liq.  opii  sedativus,  in  duses  of  ii  (juarter  to  half  a  drop  for 
a  child  feix  months  uld.  Snuill  injections  of  tit^t-h,  with  or  without  a 
drop  of  tincture  of  opium,  are  useful  in  lessening  the  irritability  of  the 
rrctam.  If  the  colon  be  specinlfy  implicjited,  as  shewn  by  the  {ta^sage  of 
mucud  anrl  bluod.  simple  injections  of  ^rarm  water  are  useful  to  wash 
out  the  buncl  bciure  the  administration  uf  the  sUirch  enema ;  they  also 
«id  the  eflet't  of  the  bismuth. 

PuliMOtutf^  I*is')r'ltrs — HrouchUut,  Uroncho/'Ui'NmoiiM,  CW^lv,  — The 
treatment  of  these  complications  should  proceed  on  the  ordinary  lines 
adopted  in  such  conditions.  It  is  well,  however,  to  call  attention  to,  and 
to  emphasise  the  rule  that  all  depressing  remedies — such  as  antimony, 
Mcoaite,  antipyrin,  and  the  so-i-ulled  anti]>yr6Lics  gcnendly — are  InuIIv 
home  by  rickety  children,  and  should  bo  strictly  avoided  ;  also  that  the 
ctire  of  the  rickety  state  itself  by  correct  dieting  (should  proceed  as  far 
Ofi  practicable  ?tep  by  step  with  that  of  the  immediate  pulmonary  trouble, 
in  order  to  prevent  the  recuiTcnce  of  such  disorduiii  in  the  futuie. 

Xerrom  DuvnUrs.  Laryngismus^  cunml^ons,  and  Utany  which  arise 
ont  of  the  rickety  state  involve  a  certain  risk  to  life.  In  these  cose-s 
remedijd  measiu'es  must  be  carried  out  on  three  dit^tinct  lines  concuncntly. 

i.  To  remove  any  sotirce  of  irritation  which  iimy  be  a  cause  of 
reflex  disturluince.  This  is  found  most  fre4juently  in  the  alimentary 
canal  in  the  form  of  undigested  food,  or  of  an  irritated  cataiThal  con- 
dition of  the  mucous  membrane  with  consecutive  diarrhoea.  A  dose  of 
ca«tor  oil,  followed  by  grey  and  Dover's  powders,  or  bismuth  uiid  opium 
u  previously  described,  with  proper  dieting,  will  usually  correct  the 
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dislurliauLu.  Another  commoti  soiirce  of  refiex  iiritation  of  the  cord, 
ftiifficient  to  produce  convulsions  in  a  rickety  child,  is  that  of  t«etbing  ; 
a  timely  use  of  the  gum  bncet,  now  too  little  as  foiinerly  it  w.-ia  too 
frequently  and  unreosouably  use4,  will  often  arrest  a  thi-uateiK-d  attack. 

il.  To  Hootliu  the  ttbnonnal  excituliility  of  the  central  nervous  nystem, 
and  keep  it  dulled  until  such  time  jia  the  source  of  irritation  is  removed, 
Bod  the  stability  of  the  ccntroa  established.  For  this  purpose  chloral 
has  more  |K>wer  than  any  other  drug ;  its  efficiency  appears  to  I>b 
increased  hy  coinI>inution  \viih  the  bromide  of  potjuwium  or  ammonium. 
The  use  of  sedativea  hit*  been  decried,  but  they  are  of  signal  service  in 
enabling  the  patient  to  tide  ever  the  porio<l  of  most  active  danger.  To 
11  child  six  months  uld  chloral  way  be  given  iu  doses  of  half  a  grain  to  a 
grain,  vrii)x  Z  or  4  grains  (]f  bromide  of  ammonium,  cvciy  four  hour^, 
until  the  attaelcs  of  laryngismus,  the  carpo-pedal  contmctiDus,  or  the 
general  convulsions  are  effectiiAlIy  controlled :  the  bromide  must  I>o 
diminished  or  omitted  after  a  time  in  order  to  avoid  c.voiting  the  wull- 
known  pustular  eruption  of  thu  skin ;  but  the  chloi-al  may  be  continued 
as  long  as  necessary,  if  care  be  tAkoii  to  reduce  or  stop  it  if  undue 
drowsiness  appear. 

The  altacks  uf  laryngismus  and  gonenU  convulsions  are  usually  com- 
pletely arrested  after  a  short  time  by  chloral  and  bromide,  if  given  in 
sufficient  dosea  and  the  iiatient  lie  brought  fully  under  tbt^ir  influence. 
If  convulsions  are  so  severe  that  the  mixture  cannot  lie  taken  by  the 
mouth,  the  same  drugs  may  be  given  by  i*ectum  in  larger  doses  as  an 
enema;  namely,  2  to  3  grains  of  chloral  and  4  to  10  of  bromide  of 
ammonium  (according  to  age)  in  half  an  ounce  nf  water.  This  nieaKUie 
is  even  more  effectual  and  more  rapid  in  action  than  administration  by 
the  mouth.  The  actual  attack  of  laryngismus,  wliich  is  occasiouully  fatal, 
may  be  ari*0Bted  by  duslung  cold  M-ater  on  the  face. 

tii.  The  third  point  in  treatment  is,  as  before,  to  proceed  with  the 
cure  of  the  rickety  state  by  the  uppro[)riate  diet  and  regimen  laid  down 
in  speaking  of  the  general  treatment  of  the  disciise  ;  thus  we  shall  remove 
the  fundamental  fault  which  lies  beneath  all  the  various  manifestations  of 
it  which  have  been  de8Gril)ed. 

W.  B.  Ci[>:Ai>Lt 

F.  J.  POYNTO.N. 
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ACHONDKOPLASIA 

By  F.  J.  PoTSTos,  M.D.,  F.R.GP. 

K\*NON\'MS. — Fodal  Hickels,  Foetal  Crdinism,  Mieramflia^  Ckondrodysiruphia 
Foeiaiis,  Osteogewsis  Jmjterfeda,  CatufenUal  OsUosderom 

Tms  is  a  rare  and  remiirkahle  example  of  the  obscure  affections  of  bone 
that  occur  in  foetal  Ufa  Figure  1 1  Rhews  the  striking  feature  of  the 
diaease,  namely,  a  form  of  dwarfisto,  characterised  by  disproportionate 
thortneM  of  the  cxlremitics,  a  large  head,  pug-nose,  prominent  natts  and 
a})domcn,  and  fingers  diverging  from  one  another  like  the  upokcs  of  a 
vhc«L 

A  considerable  number  of  cases  of  achondroplasia  are  on  record,  and 
the  peculiarities  are  repeated  with  such  remarkable  constancy  that,  as 
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several  wniters  have  pointeH  out,  we  are  able  to  recognise  the  condition 
in  ancient  Egyptian  sculpture,  and  in  the  worka  of  the  old  iMastors  (2),  (6). 

History. — Our  more  iiceumty  Itnuwlcdge  of  achondroplasia  dates  from 
a  jKilKir  by  H.  Miiller  in  18(J0,  who  shewoii  that  the  condition  resulted 
from  diseastj  of  the  bone-forming  cartilage  in  fo'*tal  life  ;  hut  as  early  oa 
1791  Sommering  had  described  a  Ciise  of  this  nature,  and  Uusch  recorded 
aniithor  in  1 830.  inidcr  the  title  of  congenital  rhachitis.  Parrot  suggestwl 
the  name  achondroplasia^  Kaufmann  chondrodystrophia  foetalis,  Kaesowitz 
micromclia,  and  Kundrat  congenital  osteosclerosis. 

Pathology. — The  etiology  ia  unknown.  Buach,  Ponik,  and  others  (1) 
have  recorded  transmission  from  jNiront  to  ofTspriug,  and  there  apjMmrA 
to  i«  fomo  tendency  for  the  disease  to  occur  in  families  in  which  sporadic 
cretini&m  and  dwarfism  exist. 

There  is  no  endenco  thai  syphilis,  alcoholisui,  inbreeding  or  debility  in 
the  parcnta  Iiave  any  influence  on  its  incidence.  The  condition  is  not 
cnnfinod  to  man,  being  met  with  in  such  breeds  of  dogs  jw  dach;»hnndis  and 
also  in  some  breeds  of  cattle  and  sheep.  Dr.  Soligmann  points  out  that  the 
De.\tcr-Kerry  cow,  a  breed  in  which  shortucss  of  the  Uinbin  is  a  niarkc<l 
feature,  is  peculiarly  apt  to  drop  cretinous  calves,  and  that  this  is  invari- 
ably associated  with  placenUxl  disease.  Further  observations  upon  the 
condition  of  the  placenta  in  hiuuan  achondroplasia  wotdd  therefore  be  of 
interest.  Hydrainnios  may  occur,  abnormal  ]jfC3eiitations  and  premature 
))irth3  are  frequent,  nnd  then  the  child  may  either  be  born  dead  or 
Bun'ive  a  few  days  only. 

Virchow  iind  Kberth  looked  upon  achondroplasia  ae  a  form  of  foetal 
cretinism.  The  condition  is,  however,  widely  difTurcnt  from  orUiiUir}' 
s£ionulie  cretinism,  and  with  few  exceptions  no  distaso  has  been  found  in 
the  thyroid  glands  of  fatal  CAses.  In  these  rare  exceptions  a  catanhal 
conilition  of  the  thyroid  cells  has  been  observed.  Mr.  Shattock's  sugges- 
tion that  Hchoridropla.Hia  is  a  paracretiucms  conrlition  is  the  most  probable 
in  the  light  of  our  present  knowledge. 

Whatever  the  causation  may  bo,  it  would  appear  that  this  disease 
runs  its  course  in  early  foetal  life — probably  betwt-en  the  third  and  sixth 
months — and  that  it  aflects  the  bones  that  develop  in  cartilage  during 
that  period.  Prof.  Symington  and  Dr.  Thomson  have  pointed  out  that 
afI<T  the  sixth  month  (ho  bones  which  are  laid  down  in  cartilage  do  not 
suffer,  an<l  that  all  thf  membrane  Ikhics  escape.  It  is  possible,  however, 
that  this  only  repreaonts  a  gcnoml  rule,  for  there  appears  to  be  some 
ei'idence  that  the  condition  m.iy  remain  airlivii  in  some  cases  until  aft«r 
birth.  There  is  little  doubt  that  some  of  the  foetuses  are  killed  in  uiero 
by  the  disctise,  if  it  be  in  an  acute  fonn.  Oit  the  other  hand^  when 
they  survive,  and  reach  adult  life,  the  phenomena  obsoiTed  after  birth 
are  the  out.como  of  a  process  which  was  originally  mnro  chronic  and  hai; 
ceased  to  be  active.  On  account  of  the  early  onset,  certain  bones  only 
are  affected,  but  unfortunately  these  incUido  some  of  the  most  important 
in  the  formation  of  the  skeleton.  Thus,  the  long  bones  of  the  extremities, 
the  innominate  bouca,  the  ribe,  the  posterior  part  of  the  skull  and  its 
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are  alffcied.  Oil  tlie  other  hnnd,  the  sternum,  costal  cartiluges, 
vHult  of  the  cr»iiiuni,  claviules,  scapulae,  and  viTtebnil  column  escape. 

Morbid  Anatomy. — The  p.Hthr>]ogi«Ll  changes  occur  in  the  pm^'cs»  of 
endochondral  oaaification.  The  nomwl  |>ara)lcl  arraiigoment  of  (he 
cartilage  •  cells  is  distiirWvl,  the  growing  jiinction>)  ore  not  properly 
TucularUed,  and  in  some  cuses  the  epiphysis  is  seimrated  from  the 
dUpbysis  hy  hii  ingrowth  of  eotinuctJvc  tissue  from  tlie  jK'Hoiiteuni. 
Should  this  latter  process  be  complete,  growth  there  necesaarily  com^s 
to  an  end.  Pertoslud  fuimnlion  uf  lK)ne  continue!^,  nnd  there  it> 
sometimes  a  very  conaidcnibk'  deposit  of  subporiostcBl  bone  in  the  neigh- 
l>ourhood  of  the  articulations,  ami  .1  resulting  enlargement  of  the  ends  of 
the  sbafte  of  the  twnee  which  may,  ns  in  the  ca«e  of  the  eH>ow,  considet- 
ublr  limit  the  mobility  of  the  artioitlation.  In  Fig.  12  the  density  of  the 
twines  ;*nd  the  undue  curvature  which  is  aomntimes  present  are  shown. 
Kaiifmann  divides  achondroplasia  tntr>  three  different  varieties  according 
to  the  charActer  of  the  changes  in  the  cartilage  : — (1)  Chondrodystrophia 
foetalie  hy|ioplasticrt ;  (3)  choiiflrodystrophia  foctnlis  hypciiilabtica ;  (3) 
choudrudy atrophia  foetalis  malic;i.  In  the  hypoplastic  form  the  epiphyses 
*re  not  enlarged,  in  the  hyperplastic  they  are  enlarged,  and  in  tht  third 
Torioty  there  is  marked  soft^cning  of  the  cartilage.  I>r.  Ballantyne  is 
disposed  to  keep  each  type  at  present  distinct  fn>ni  one  another. 

Turning  now  to  some  of  the  details  in  the  afTcction  of  these  various 
liones,  the  first  for  consideration  are  thoe**  of  tlie  skull.  The  iKtsJlar 
prucess  of  the  occipital  bone  and  two  [larU  of  the  sphenoid  lx)no  undergo 
fMTmaturo  synostusis,  and  as  a  result  there  is  shortening  of  tho  base  of 
the  skull,  and  the  external  auditory  meatus  ]>a&ses  directly  inward  rnlher 
ihan  forwards  nnd  inwards.  Kaufmann  jtoints  out  that  there  is  also 
shori«^nlng  of  the  na«d  and  cihmoid  bones.  In  sinking  contrast  tho 
membrane  boues  are  well  developed,  and  as  a  result  the  vault  of  the  skull 
is  of  dispro|>ortionate  Mze,  and  the  face  appears  unusually  small.  The 
pusierior  pjirt  of  the  inferior  maxillary  lx)ne  is  in  some  cases  shorter  than 
normal,  and  not  uncommonly  the  lower  jaw  pix*jccts  beyond  the  upper. 
The  rib»  ore  usually  beade<l  from  expansion  of  the  ends  of  their  diapliyses. 
The  implitaition  of  the  jielvio  hones  leads  to  a  deformity  which  in  of  the 
grwitest  obstetric  importance.  The  .=acn»l  jtromontory  project'?  nnnsnally 
into  tho  inlet  of  tho  pchis,  ami  from  the  shortening  of  the  itiopcctineul 
lines  and  the  slight  development  of  the  M'ings  of  the  innominate  bones 
there  is  a  manifest  diminution  in  the  ca\*ities  of  both  fslsc  and  true 
pelves.  Most  important  of  all  is  the  extreme  contraction  of  the  tnir 
conjugate  at  the  brim,  which  seldom  exceeds  '1\  inches,  and  may  be  as 
Etnall  as  l|  of  an  inch.  Another  result  of  the  alteration  in  the  pelvic 
bones  is  shewn  in  the  peculiar  figure  nf  an  achondrnplnstic  dwarf.  The 
tkcetabtUa,  front  the  shortening  of  the  iliopectineal  lines,  lie  unduly  near 
the  MicroUiac  synchondroses,  and  the  femora  are  thus  attached  to  the 
skeleton  in  a  pbine  jvisterior  to  that  of  the  nonnal  individual.  The  nates 
accordingly  are  nnusnally  prominent.  The  sacnim  is  less  vertical,  and 
this,  coupled  with  the  prominence  of  the  buttocks,  gives  the  sujwrficitd 
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impression  ihftt  there  is  lordosis  of  the  spine.  This  is  not,  however,  the 
case,  the  vertebral  culunin  being  if  anything  less  cur^'cd  than  normal  The 
stunting  of  the  loni^  Imnes  i»  null  cxuniplifietJ  in  the  measurements  of  the 

liiae  pictured  in  the  text  (Fig.  11). 
The  age  of  the  patient  was  seven 
years,  and  the  height  31  i  inches. 
Tlie  length  of  the  humerus  waa  2^ 
inches  the  length  of  the  ulna  ^^ 
inches.  From  the  anterior  superior 
spine  to  the  udductor  tubercle 
measured  h\  inches.  The  lengtli 
cif  the  tiliia  was  h\  inches.  From 
the  heel  to  the  tip  of  the  gre^t  toe 
measured  5  iJichcs. 

The  digits  diverge  from  one 
another,  and  are  nearly  e<]iial  in 
length.  The  point  mentioned  by 
Dr.  ThoraBon,  that  the  divergence 
is  ^'realest  between  the  middle 
tiiigcrs,  and  is  a  result  of  the 
enlargement  of  the  end  of  the  bones, 
ifi  illustrated  in  Fig.  12.  This  sigo 
ifi  not  pathognomonic. 

CUntcal  Features. — Females  are 
rather  more  frequently  affected  than 
mules.  llie  stature  is  much 
ihvHrfi'd,  and  it  is  seldom  tliat  an 
adult  reat'hes  4  feet  in  height.  At 
birth  the  disproportionate  size  of 
the  head  may  cause  much  difficulty 
in  parturition.  In  some  cases 
weakness  of  the  back  has  been 
recorded,  or  the  child  has  been  described  as  generally  misshapen. 

The  general  heuUli  in  infancy  may  be  good,  but  it  is  soon  recognised 
that  growth  is  deficient.  The  cranium  appears  unusually  large, 
althongh  the  measurement  is  approximately  normal.  In  Drs.  Itankln 
and  Mackay's  case,  for  example,  the  circumference  of  the  skull  was 
20}  inches,  or  normal  \m  the  age.  Ttio  arrested  development  of  the 
base  makes  the  vault  of  the  skull  umluly  prominent,  and  the  contrast  is 
midered  more  striking  by  the  snudl  png-shaped  nose  which  projects  from 
beneath  an  overhanging  foreheju).  In  some  cases  the  tongue  protrudes 
from  the  mouth,  the  vault  of  the  palate  is  high,  and  the  lower  jaw  may 
be  underhung.  The  expression  of  tlie  eyes  is  bright  and  the  intelligence 
is  good,  thns  cnntroattng  with  the  condition  in  cretinism.  There  Is  a 
copious  growth  of  hair.  Dentition  is  normal,  and  the  skin  usually  soft 
and  natural  to  the  touch,  although  it  may  be  redundant  over  the  extremi- 
ties, a  )M>int  illustrated  around  the  ankles  in  Fig.  11.     In  a  few  cases 
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there  has  been  swelling  and  oedema  of  ibc  subciitaneoaa  tissues.  The 
icnink  Appears  grotes<[ue1y  long  nud  large,  nnd  is,  on  account  of  the  pelvic 
defonnity,  «et  abnormally  upon  the  lower  extremities.  A  side  Wew 
»bc<rB  the  results ;  there  is  a  long  straight  back  ending  in  prominent 
buttock*  behind,  nnd  a  protuberant  abdomen  in  front.  When  vertical 
the  upper  extremities  rcuch  to  almut  midway  between  the  crost  of  the 
tium  and  the  great  trnchant4>r,  and  end  in  shortened  hands  with  Bpoke* 
ce  digits.  The  iudividuAl  comes  to  an  abrupt  termination  in  the 
\j  short,  thick,  and  frequently  cur\'ed  lower  extremities,  which 
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end  in  a  pair  of  large,  serviceable,  rather  flat  feet  These  short  extremi* 
Lies  bring  the  centre  of  the  body  distinctly  above  the  umbilicuii. 

The  other  functions  of  the  body  :tre,  aa  a  ItUo,  natural,  and  although 
with  advancing  years  the  abnormalities  are  accentuated,  nil  the  cases 
Bnder  my  observation  have  been  happy  in  mind,  alert,  rather  sensitive 

it  their  stature,  and,  as  might  be  expected  from  their  unusunl  relation 
their  surroundings,  quaint  in  character.  They  are  remarkably  active ; 
for  their  muscular  power  is  good,  the  bones  though  short  are  strong,  and 
their  hearts  have  only  a  small  area  to  supply  with  Mood.  The  gait  is 
waildliug,  and  resembles  most  nearly  that  in  double  congenital  dislociktion 
of  the  hip-joint     In  some  cases  other  congenital  abnormalities  have  been 


obeervod.     Nathan  records  congenital  hortiia,  and  a  bigh  arched  {mUte, 
KaasowiU  congenital  ditiloL-iitiari  of  the  bip. 

I  have  recently  had  under  my  cjire  a  girl  aged  15  years,  -11  incliea 
in  heights  Her  physiognomy  and  iimhs  nrc  of  the  Ufiii.il  achondropUstic 
type,  and  at  birth  her  head  was  noticed  to  be  unusually  largo.  At  the 
age  of  2^  years  she  had  iwo  ths,  and  since  than,  as  her  mother  assures 
nie,  she  has  not  gnuvn  properly.  In  addition  t<3  the  evtdonees  of 
achondroplasia  duriog  the  last  two  ycai-s,  a  siMiatic  [wi-aplegij*  ha.** 
gnulually  np]ioHrcd.  The  reflexes  of  all  faiu'  Hrnlis  uru  much  increased, 
and  the  plantar  responses  extensor.  The  left  lug  is  not  only  s|Kistic, 
hut  there  is  also  some  contracture.  The  mentti  statH  is  go(»d.  This 
case  is  unusual,  for  apparently  this  patient  mtwt,  according  to  the 
mother's  statomcnt,  have  grown  to  some  extent  dm-inji  the  first  '2h  years 
of  life.  The  family  history  was  n  good  one,  and  both  parents  were 
above  the  ordinary  stature. 

DlagTiosts. — The  diiignosis  of  achondroplasia  is  seldom  diflicntt 
except  at  a  very  early  ago.  liicMiji  does  not  produce  the  remarkable 
symiDOtry,  the  disproportionate  shortness  of  the  limbs,  the  divergence  of 
the  fingers,  and  short  hands.  In  rhachitic  dwarfism  there  are  distortions 
of  the  hones  rath«r  than  arrest  of  development.  In  achondroplasia 
<tentilion  is  eftrly,  and  there  is  not  such  backwardness  in  walking  as  is 
met  with  in  rickets.  The  general  health  is  goo<l,  whcrc;is  the  constitu- 
tional symptoms  of  ncketa  are  iisually  definite.  Jfickets  may  undoubtedly 
occiu-  in  association  with  achondroplasia,  and  the  oomhination  he  puzzlin;;, 
but  a  careful  study  of  the  various  deformities  will  enable  a  diagnosis  to 
Ihj  made.  SjMrrtidu:  rrtlhihm  has  also  important  distinguishing  feature*. 
Orawth  in  this  condition  is  much  delayed,  and  the  limbs  are  short,  IniL 
the  il)S]iro portion  does  not  approach  that  of  achondroplasia.  The  lack  of 
intelligence,  scanty  hair,  harsh  skin,  spade  like  hands,  }Mids  of  fat,  thick 
tongue,  and  dull  vacant  look  arc  alKM'nt  in  Rehondmpiasia.  The  Mmt' 
fffilian  fi/pr  of  nwn/Hl  lfarlrimriij}f.-is  is  readily  recognised  by  the  oHli<jue 
pidpebnd  fisstiros,  the  semi  Idiotic  expression,  lolling  tongue,  rc<l  cheeks, 
and  round  heafL  (Jrowth  and  mental  development  are  very  Imckwanl. 
but  the  child  is  well  pi-oportioned.  The  vai-ious  fornu  of  infanlilistn  may 
resemble  achondi-ophisia  in  so  far  as  they  lead  to  dwarfism,  ttut  the 
special  features  of  the  achondro plastic  dwarf  are  absent.  AMeiofif.  is 
distinguished  by  the  childish  character  of  the  features,  and,  although 
there  is  dwarfism,  by  the  absence  of  any  undue  shortuess  of  the  long 
bones  in  projiortion  In  the  vcriebnd  column.  In  rlr-i'Uh<rauinl  dys*'&timx 
the  membrane  and  not  the  cartiUge  bonee  are  apparently  the  ones  all't'ctpd. 
The  antcnor  fontunello  may  persist  until  mlult  life,  the  transverse  diameter 
of  the  skull  is  exaggerated,  the  face  atrophieil,  and  the  clavicles  almost 
entirely  absent  Dr.  Ballantyne.  when  writing  upon  the  subject  of 
foetal  Iwne  lUseasea,  especially  with  regard  to  the  question  of  foetal 
rickets  and  foetal  cretinism,  makes  the  valuable  comment  lliat  we  do  not 
know  to  what  extent  those  two  conditions  may  be  altered  in  charjK'ter 
when  they  attack   the  foetus.      There  seems,  howe^-er,  no  doubt  that 


wben  a  ca«e  of  achondroplasiA  mimvefl,  it  can  he  clearly  and  certainly 
distin^ii filler!  from  all  other  diseiwes. 

Treatment,  so  fiu*  as  U  knon-ii,  up|>cAr8  to  be  iisclew.  For  nothing 
can  restore  growing  tiHsiies  destroyed  in  foetal  life.  The  only  hupu  lies 
in  the  poasibitity  that  although  much  damage  bax  already  been  done, 
tJicre  is  still,  in  some  cases  at  any  rate,  Bome  power  of  growth  in  the 
afrectc<l  boncsL  With  thia  In  view  ibyi-oid  has  been  administoi-ed,  but 
without  succesa. 

F.  J.   POTKTON. 
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GOUT 

By  the  late  Sir  William  R.»bekt«.  M,D.,  F.R.S. 
RfViwi  by.1.  R«»E  Biuitrouu.  SI.D.,  F.R.a. 

STNOTOIIS. — PfHh^ra;  Arthitis  Uratua;  Govitr :  OielU. 

Thk  name  Gout  is  derived  from  the  I^tin  ffuUot  a  drop,  and  is  as«ociato<l 
w  'tntjon  that  some  morbid  matter  is  dropped  into  the  joints. 

Ti  -■  wna  wl'H  known  ti>  the  ancients,  and  itA  chief  foainrcfl  have 

been  adcquattily  descrilied  by  Greek  and  Roman  physicians,  from  Hippo- 
cntes  downwards. 

Introdueiopy. — Gout  is  a  constitutional  disorder  characterised  by 
lal  aJUcks  of  inflammation  of   the  joints,  associated  with  the 


formation  of  chalk-liko  concretions  in  and  ftbotit  the  joints.  Since  the 
discovery  by  WoUaston,  in  1797,  that  these  concretions  conuin  nnites, 
and  the  disa>vcry  by  Sir  A.  Garrod,  half  a  centmy  later,  that  the  blood 
and  interstitial  diiids  of  gouty  persons  are  surcharged  with  the  same 
compounds,  the  opinions  of  pathologists  have  gravitated  more  and  more 
steadily  to  the  conclusion  thai  abnomiality  in  the  dostiny  and  disposal  of 
uric  acid  is  a  futidamrntal  element  in  any  s<-ientific  conception  of  the 
gouty  Ktate,  and  a  dominant  factor  in  the  genesis  of  its  chief  symptoms 
and  physical  signs. 

Uric  acid  gives  rise  lo  morbid  phenomena  in  two  distinct  ways; 
namely,  in  connexion  with  gout,  and  in  connexion  with  urolithiasis.  In 
both  theae  conditions  there  is  an  aJierration  of  uric  acid  ;  but  the  error 
is  essnntially  diflerent  in  the  two  cases,  both  as  regards  its  site  and  as 
regards  it«  nature.  In  gout  tbo  error  occurs  in  the  true  interior  of  the 
body,  above  the  limitary  membrane  of  the  secreting  structures  of  the 
kidney — that  is  to  say,  in  the  blood  and  tissues — and  the  uric  acid  is 
precipittited  in  a  state  of  combination  as  a  umt«.  In  urolithiasis,  on  the 
other  hand,  the  error  occurs  below  the  limitary  membrane  of  the  kidney, 
in  the  excreted  uiine,  and  the  uric  acid  is  iHecipilatcd  in  the  free  state, 
on  what  is,  strictly  speaking,  the  exterior  of  the  economy — that  is  to  say, 
on  the  surface  of  a  doubling  of  the  external  integument. 

EUolog'y. — The  conditions  which  engender,  or  tend  lo  engender,  the 
gouty  state  may  be  divided  into  those  inherent  in  the  individual,  or 
intrinsic  causes,  and  those  which  operate  from  without,  or  extrinsic  causes. 
The  intrinsic  factors  include  Jige,  sex,  heredity,  bodily  conformation,  and 
indiWdual  pocnliarities. 

Age. — Gout  is  in  the  main  a  disease  of  middle  life  and  ad\'ancing 
years.  Typical  arthritic  attacks  usually  first  shew  themselves  between 
thirty-five  and  fifty.  Where  there  is  a  strong  here<litAry  tendency  the 
onset  is  often  earlier — and  young  men  and  even  boys  at  school  may 
undergo  lypiod  joint  attacks.  On  the  other  hand,  the  first  nuiuifc station 
of  gout  may  be  post|K)ned  to  old  age ;  in  these  crises  the  complaint  is 
usually  of  a  mild  character,  and  appears  almost  an  if  it  were  an  incident 
of  senescence.  It  not  infrequently  happens  that  gouty  attacks  shew 
themselres  in  greatest  frequency  and  severity  in  the  fourth  and  fifth 
decades  of  life,  and  that  the  subsequent  decades  are  comparatively  or 
entirely  free  from  such  attacks. 

Sex, — Gout  U  much  more  common  among  men  than  women.  Indeed, 
characteristic  gouty  paroxysms  are  rare  in  the  female  sex.  Tho  difference, 
no  doubt)  is  due  in  great  part  tn  the  dilfcrent  dietetic  habits  of  the  two 
sexes.  It  is,  morvover,  held  that  the  catamctiial  discharges  to  a  certain 
extent  protect  women  against  gout.  After  the  menopause  symptoms  of 
iiTcgulai-  gout  are  not  uncommon,  especially  in  women  of  plethoric  habit. 

Hereditii. — Gout  runs  strongly  in  families.  Fully  three-fourths  uf  the 
cases  of  gout  occiu-ring  among  the  easy  classes  can  be  traced  Imck 
distinctly  to  a  gouty  ancestry.  It  is  noteworthy  that  although  the  wnmcn 
of  gouty  families  may  escape  overt  gout,  the  transmission  of  the  disease 
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to  ofTs^ning  is  more  certain  through  the  fenuilo  than  through  the  male 
line.  A  grandson  tmty  inherit  gout  in  full  force  from  a  gouty  ^mmt- 
father  thi-ouj;h  ii  mother  vvliu  1ms  never  hui-self  exhilijletl  iiny  gouty 
uLinifestation.  It  is  also  beyond  doubt  that  gout  nowly  act|uirp(l 
during  life  by  the  action  of  extrinsic  causes  may  he  transmittofl  t^^  the 
children.  It  is  significant  that  in  bucIi  oases  the  gouty  taint  shews  itaelf 
in  the  later  born  and  not  in  the  earlier  born  children.  The  history  of 
gout  supplies  some  imimrtiuit  instances  uf  the  jjoasihjiity,  go  much 
debated  among  bioloi^ists.  of  the  hereditary  transmission  of  acquired 
characters. 

BwHilif  Confomutlioa  ami  Iniiinihtnl  FfCidwrHies. — Peraona  of  large  frame 
d  rigorous  appetite  with  a  tendency  to  corpulence  may  lie  said  to  have 
iiattirat  proclinty  to  gout ;  and  they  easily  become  overt.ly  gouty  if  they 
■all  under  the  opemtion  of  the  dietetic  factors  and  the  sedentary  habits 
which  favour  the  invasion  of  the  complaint. 

The  extrinsic  causes  of  gout  include  erroi-B  of  eating  and  drink- 
ing  idle  and  sedentary  habits   of  life,  lead   impregnation,  and   renal 

Food  and  Druik. — Kotelic  habits  play  a  largo  pan  in  the  production 
of  guut^  Gout  is  the  nemesis  of  high  living.  Of  solid  food  the  red 
ranu  and  game  are  hold  to  be  more  pi-ovocative  of  gout  than  thi;  white 
mmtn  and  fish.  Highly  nitrogenised  articles  of  fwid  favour  an  excessive 
fomMiiun  of  uric  acid,  and  thei*eforc  favour  the  accum^ilation  of  urates 
in  the  blood.  Speaking  broadly,  articles  of  food  of  animal  origin  are 
richer  in  nitrogen  than  those  of  vegotAblo  origin.  They  are  also  more 
attractive  to  the  jtalate,  and  for  that  reason  tempt  to  gluttonous  feeding. 
The  upper  classes — who  iu  this  country  cat  meat  two  or  thixie  times 
a  day — provide  the  largest  contingent  to  the  company  of  the  gouly. 
On  the  other  hantl,  agricultural  labourers  and  unskilled  workmen,  who 
nurly  get  meat  more  than  once  a  day,  and  often  only  three  or  four 
rtimee  »  week,  enjoy  almost  complete  imntunity  from  tha  onlinary  forms 
gOQts  Meat  and  highly  nitrogenised  aiticles  of  food  lead  to  an 
"cxeeisivo  formation  of  uric  acid  owing  to  the  presence  of  xanthine, 
^paxanlhine,  ;idenine,  and  gmniine.  In  other  words,  it  is  due  not  to 
the  amount  of  nitrogen  or  of  protein,  but  to  the  presence  of  these  purin 
bmei  that  these  articles  of  diet  arc  harmful. 

Of  all  articles  of  diet,  however,  the  most  provocative  of  gout  are 
xlonhulic  Iwvcmges.  Sir  Alfred  Garrod  expresses  himself  very  strongly 
on  thiii  point.  Ho  writes :  "There  is  no  truth  in  medicine  better 
estaUished  than  the  fart  that  the  use  of  fermented  lic^uors  is  the  moitt 
powerful  of  all  the  predisposing  causes  of  gout ;  nay,  so  powerinl,  that 
it  tnay  Iw  a  <|ucstioii  whether  gout  wouhl  ever  have  been  known  to  man- 
kind had  such  lajvemges  not  been  indulged  in." 

AlcohoUc  liquors  are,  however,  not  all  equally  potent  in  fostering  tha 
goaty  habit:  and  the  difTerenoe  between  them  iu  this  resikeoi  has  cora- 
pintively  Utile  reference  to  their  percentage  of  alcohol.  I'ori,  sherry, 
Mftdeint,  Burgundy,  strong  ales,  porter,  and  stout  arc  much  moi-e  powerful 


factors  in  the  production  of  gout  than  distilled  spinte.  The  prevalence 
of  gout  ill  difforent  disti-icts  and  countries  is  found  to  hnve  a  cloao  i-clu- 
tion  to  the  kitid  of  ulcoliolic  beverage  in  common  use.  In  Scotland  and 
Ireland,  where  whisky  is  the  i-omnion  drink,  gout  is  not  so  prevalent  as 
in  England,  where  maJt  liquors  are  the  populai-  heveragos.  In  Fmnce  gout 
is  mosi  comniuii  in  the  Uurgundy  district ;  while  in  the  Uhenish  provinces 
of  Oermnny — where  various  iikiaacH  of  hock  ai'e  consumed — gout  is  )ml 
little  known.  Champagnes,  eajjecially  the  sweeter  sorts,  are  undouhtedly 
guuty  wineii ;  cider,  on  the  other  luuul,  hftj>  not  much  power  in  this 
directioa  It  has  to  be  j-emcmbered  that  ihasc  whu  habituaUy  uae  the 
richer  wines  and  the  heavier  kinds  of  malt  liquors  are  al^o  often  large 
consnmei-s  of  meat,  and  that  these  two  factors  reinforce  one  another  in 
the  pro^luctioii  of  gout.  Hence  certain  occupations  conduce  to  gout ;  and 
butlers,  gontlomen'ascrvanta,  l)uU;hei-8.  inukoopers,  brewers'  draymen  and 
cellarnien  are  fre<iuerit  victims  to  this  compiainL  It  may  further  be 
observed  that — Jijvirt  from  (pudity  and  ijuaiitity — the  mode  of  using 
alcoholic  beverages  has  much  to  do  with  their  efliciency  as  producers  of 
gout  Gout  is  but  rarely  found  among  di-unkards,  topers,  and  loafing 
bear-8willer« ;  nor  is  it  a  special  concoraitflnt  of  cirrhosis  of  the  liver,  nor 
of  other  orgiinic  tissue- changes  due  to  alcoholism.  Gout  Is  rather  an 
incident  of  the  legitimate  dietetic  use  of  alcoholic  bevemges.  Persons 
who  acquire  gout  as  a  consequence  of  tlicir  dietetic  habttii  are,  as  a 
rale,  above  reproach  in  regard  to  their  sobriety  ;  but,  at  the  same  time, 
it  cannot  be  gainsaid  that  their  scale  of  living  is  habitually  high,  and 
that  they  are  of   the  number  of   those  who  "  fare  sumptuously  every 

The  dietetic  habits  which  dispose  to  gout  have  thuir  indileiiee 
mitigated  on  the  one  hand,  or  intensified  on  the  other,  by  the  general 
mode  of  life.  Those  who  lead  an  active  out-of-door  existence  can  can*y 
off  with  impunity  a  scale  of  feeding  which  involves  those  of  more 
sedentaiy  and  studious  habits  in  the  jmins  and  penalties  of  gout. 

JajuI  Imprnjiuttion  and  Gtnti.—li  is  well  knoivn  that  pointers  and 
plumbers  are  liablt;  to  gouty  manifestations.  The  association  of  gout 
with  plnmbism  is  well  marked  in  the  mrtrojKiIitan  area.  Among  hospitjtl 
patients  in  London,  Sir  A.  fTurrod  found  that  33  per  cent  of  those 
uffectcd  wth  gout  shewed  distinct  evidence  of  having  been  poisoned  with 
lead.  Sir  Dyco  Duckworth  ulwervetl  that  of  136  cases  uf  unequivocal 
gout  among  out-patients  of  both  sexes  2!J  presented  signs  of  U^  im- 
pregniition.  All  these  were  males,  and  followed  the  occuiNition  of 
plumbers,  iKiinters,  compositors,  or  workers  in  lead-mills.  This  assoeia- 
liou  is  much  less  fiequently  oi>served  in  Scotland  and  the  North  of 
England  than  in  London.  Dr.  T.  Oliver  rcnmrks  :  **  We  do  not  see  in  the 
north  that  intimate  relationship  between  gout  and  saturnine  |K)isoniiig. 
Workmen  from  the  south  develop  it  in  the  North  of  Kngland.  The  natives 
of  the  north,  though  e<^piaUy  exposed,  seldom  lxK:ome  gouty  even  whrn 
the  kidneys  iu*e  afTected."  (Ft*/*?  also  art  "Lead  Poisoning,"  Vol.  II. 
Pt  I.  p.  lOfitt.)     Sir  Dyee  Duckworth  cites  an  analysis  made  by  Frerichs 
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of  163  auttA  of  lead  ^wisoning  in  thr  hospitals  of  Berlin.  Among  these 
ihete  wa3  not  a  single  ease  of  inio  ^<t\ix.  The  aggregate  of  the  evidence 
collected  on  tbi:i  poinc  f;oea  to  shew  that-  the  associatiou  of  lead  poison- 
tug  with  gout  iii  scAic'tily  notictaMo  cvcepL  in  n  ftopiilation  among  whom 
gout  from  other  causes  is  prevjilent,  and  that  lead  impregnation  cati  rarely 
]iromot«  gom  except  in  pei*itons  who  have  already  either  a  hei"wlitflry  or 
■n  ju:(|uirtxl  prudisposilton  to  the  eompluiiit. 

SmtnrdiaU  Catuea  qf  h  Fit  of  Gout. — The  immediate  occasion  of  a  gmtty 
outbreak  is  often  undiscovcmhlo.  The  outbreak  seems  to  Arise  in  most 
inttancoA  as  the  culminating  ctl'cct  of  the  predisposing  fact<.>r3,  aiid  often 
occun  unejq>ect«dly  in  the  midst  of  apparent  health.  The  spring  iitid 
autumn  stoDintit  apitc-ir  I'avonniUIe  to  an  outbreak.  Knt  infrecpiently. 
however,  some  particular  incident  or  circnmstance  can  lie  diiitinctly 
iralicatcd  a»  the  determining  caii&o  of  the  attack.  It  may  bo  an  unusual 
acceaa  of  luxuriouii  living  or  uf  indulgence  in  rich  wiues ;  sometimes  the 
atiock  ia  traccahle  to  some  special  worry  or  anxiety,  or  a  fit  of  anger,  or 
studious  efliirt.  ExiK»ur«  to  cold  is  sometinies  the  imnmliate  antecedent 
nf  A  pATOxysm  ;  sometimeA  an  accidental  injury  to  a  nicmbor  or  n  joint 
light«  up  the  mischief.  AVbatever  the  immediate  delenulning  can»e  of 
JL  fit  of  the  gout  may  be,  or  appear  to  be,  it  is  obvious  that  the  incrim- 
iutied  causal  f;icU)r  conld  not  have  taken  effect  bad  not  the  ftuflerer  been 
mlrciuly  gt»my  and  constitutionHlly  disiKwed  and  ripu  for  an  atljick.  The 
occurrence  of  a  Ht  of  the  gout,  therefore,  not  infre<(uently  proves  the 
pre-vxistenL-e  of  a  ]ung-HU»pectcd  coiulitiun  of  latent  gc>uL 

t'onnrjtoh  irUfi  othn'  ffiistises. — As  gouty  porsonfi  advance  in  life  they 
flomotimeb  become  glycofiiiric.  This  circtuii stance  docs  not  usually  appear 
Ui  aggmvato  their  condition  materially.  Gouty  glycosuria  rarely  proves 
aaven  ;  it  ia,  as  a  rule,  imacconipanied  by  thirst  and  diuresis,  and  ia 
cAcicoitly  controlled  by  randerate  dietetic  restrictions.  In  myelaemie 
lettkitemia  the  quantity  of  uric  acid  pi-oducfn]  and  voided  with  the  urine 
is  greatly  incrcaxrod  ;  ami  it  might  liave  Ikk'u  exjKtcttMl  that  poi'!H>ii8  so 
affected  would  exhibit  a  strong  proclivity  to  gont.  This,  however,  does  not 
apfKttr  l<o  be  the  case.  I  have  only  encountered  one  example  in  which 
tbti  two  diseases  were  A880cit4ted ;  and  in  that  case  the  patient  ha^I  Iwen 
a  martyr  lo  gout  for  very  many  years  before  the  spleen  Iwcame  enlarged 
and  the  blcKxl  leukaemic.  Sir  I)yce  Dni:kw(irth  observed  two  iiiptances 
in  which  gout  coincided  with  leukaemia  ;  in  one  cjise  the  gout  was 
ohriuusly  long  antecedent  to  the  splenic  ouljirgcmcni ;  in  the  other  the 
aei^ucncc  was  doubtful.  I  am  not  aware  that  any  case  has  been  recorded 
in  which  gout  supervened  as  a  clear  consequence  and  result  of  myelaemic 
leukaemia. 

L'ric  acid  gravel  ami  calculus  are  sometimes  associated  with  the  gouty 
diatheiiiit ;  the  coimexiun  Iwtwecn  these  two  conditions  is,  however,  by  no 
meaiM  close.  The  great  majority  of  gouty  pei-sons  never  suffer  from 
itriftary  gravel  \  and,  conversely,  only  a  t^mall  percentage  of  the  subjects 
til  unc  acid  gmvcl  sufTer  from  gout  The  geographical  distribution  of 
the  two  complainta  ia  widely  ditferuni.      In  Scotland,  where  gout  ia 


rare,  stone  u  comparatively  common.  Mr.  Plowright  has  shewn  that 
there  w  no  correspondence  hetween  the  prevalence  of  gout  and  the 
prevalence  of  stone  in  the  severiil  counties  of  England.  Some  of  the 
counties  which  have  a  high  niorialily  from  gout  hiive  a  low  mortality 
from  stone.  Norfolk,  whicli  was  th«  chief  atone  ilistrict  of  England,  waa 
comparatively  free  from  gout.  Uric  acid  gravel  and  calcnhis  are  common 
in  natives  of  India,  among  whom  gout  is  practically  unknown. 

Morbid  Anatomy. — The  anatomical  changes  characteristic  of  gout 
dppenci  es.s6ntially  on  the  uratic  deposits  which  form  in  various  partJi  of 
the  body,  especially  in  and  about  the  joints  ;  and  on  the  intianinrntory  and 
degenerative  procesaea  which  immediately  or  remotely  follow  thereupon. 

Wlien  a  gouty  joint  is  dissected  after  death  the  articular  cartilagea  are 
seen  to  be  encrusted  with  a  white  mortar-like  material,  which,  on  analysis, 
is  found  to  be  composed  of  sodivmi  btiu'atc.  This  substance  is  scattered 
in  specks,  sti'eaks,  or  patches  on  the  cartilages.  In  some  uistancos  the 
deposit  is  strictly  confined  to  the  articular  cartilages  ;  in  others  it  ex* 
lends  to  all  the  stnictures  of  the  joint — to  the  ligaments,  fasciae,  tendons, 
and  the  synovial  mem'^ranea  ;  and  the  synovial  fluid  itself  is  charged  with 
specks  and  cryi^LiiU  of  the  same  subst&nce.  When  the  joints  arc  enlarged 
and  deformed  the  de[>o8it  inliltmtea  the  tissues  outside  and  around  the 
articulations — namely,  the  subcutaneous  connective  tissue  and  the 
substance  of  the  skin — penetrating  towards  the  surface  and  forming 
chalk-stones  and  tophi.  The  synovia  is  goncrully  found  to  be  thick  and 
scanty ;  but  sometimes  in  the  c&se  of  the  hirger  joints,  such  as  the  knt^ea, 
there  is  a  considerable  elTusion  of  fluid  into  the  carity  of  the  articulation. 
Itemote  secondary  changes  are  often  discovered  in  old  gouty  jointa, 
erosions  of  the  arriculating  surfaces;  and  thickenings  of  the  ends  of  the 
bones.  These  latter  changes,  however,  are  not  peculiar  to  gouty  joints, 
but  are  identical  in  nainro  and  character  with  those  produced  by  repeated 
and  chronic  inflammations  of  the  joints  from  rheumatism  or  other 
cause. 

The  commonest  and  indeed  often  the  only  seat*  of  uratic  deposit* 
found  after  death  are  the  articular  cartilage?,  and  these  have  been  iho 
most  carefully  studied.  On  close  examination  it  is  perceived  that  the 
deposit  is  not  really  on  the  tmrface  of  the  cartilage,  as  at  first  sight  it 
appears  to  be,  hnt  is  situated  interstitially  in  its  substance.  This  may 
be  demonstrated  by  cutting  a  thin  vertical  section  through  the  cartilago 
at  the  site  of  the  deposit,  and  examining  the  section  under  the  microscope. 
It  is  then  seen  that  the  nratlc  matter  is  infiltrated  through  the  matrix  of 
the  cartilage  beneath  the  free  surface,  and  that  it  is  com|Kiscd  of  felted 
masses  of  acicnlar  crystals.  The  deposit  penetrates  oidy  to  a  small  depth 
beloir  the  surface,  usually  to  loss  than  on&lbird  or  one-half  of  the  entire 
thickness  of  the  cartilage.  It  is  further  seen  that  thi*  dc[)Osit  it>  deiisefit 
close  under  the  articular  surface,  and  that  it  grows  thinner  and  thinner 
towards  the  deejier  parts.  The  deepest  layers  near  the  hone,  as  well 
as  the  bone  it«elf,  are  entirely  free  fi-om  deposit  Where  the  deposit  is 
Lbinncst  its  crystalline  structure  is  most  clearly  discerned. 
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When  tbin  sections  of  a  gouty  cartilaj^e  ure  <iigeated  for  some  hours 
in  warm  water,  the  whit*  mjitter  is  entirety  disfinlved  oiil^  and  the  tisRiie 
to  the  naked  eye  reassumcs  it^  not-mal  appeju-anco.  But  when  sections 
lhii»  truai«(l  arc  cxumiiiud  iindec-  the  inicioHcupi',  it  is  seen  that  in  thouc 
paru  where  the  deposit  was  thick  and  dense  rhe  matt-ix  of  the  cartilage 
is  profoundly  aitei'od,  and  displays  an  opaciue  granular  appearance,  or 
amy  even  be  eroded;  imt  that  in  spot^  where  the  deposit  was  thin  and 
•piine  the  matrix  shew*  no  cliange  from  ita  noniial  asjwct.  TJioao 
appearances,  which  have  been  verified  over  and  over  aj^ain,  prove  that  the 
unitic  deposits  in  gouty  joint*  arc  thrown  duwn  in  pre\ions!y  healthy 
airtilagr — that  the  morbid  changes  found  therein  ure  not  primary,  hut 
aeeondary,  and  are  due  to  the  pressure  and  ii-ritation  of  the  dc[Hi«ltetl 
matter.  Moreover,  the  fact  that  tlie  deposit  in  denttt'st  near  the  articular 
."f:ii-e  of  the  cartil«(;e,  and  thins  away  towards  the  deejier  layers, 
I'  r;itcs  that  the  imilic  matter  had  it«  source  in  the  M'tiovial  tlnid 
imihing  the  cartibige^  and  waa  precipitated  from  it. 

The  causal  relation  hetweeti  uraiic  de[K>siLs  and  gouty  inflammation 
of  the  joints  has  been  minutely  tniced  by  Sir  A.  Garrod.  He  made  an 
extended  seriea  of  ohsei'vations  on  the  post-mortem  appearances  of  the 
jaint«  of  gouty  persons  whose  previous  morbid  histnry  had  been  carefully 
aacert*ined  ;  and  ho  found  that  thr>sa  joints  which  had  passed  through  an 
Attack  of  gouty  intlnmmnuon  at  some  previous  pennd  of  life  idwjiys 
dtsplftVfcl  the  accusin;^  uratic  deposits  ut  the  autO})ay  ;  whereas  ihoee 
joinui  wltich  had  not  been  so  altaclted  were  {[uito  free  from  such  de)xistts. 
Chi  the  ground  of  dittse  observations  Tiarrod  formulated  the  proposition 
th«t  "ywa/y  iiifiuinmation  is  itmirwUij  ntirmial  itiih  lif/'om'iutn  vj  urntu  af 
juJa."  This  pi-optjsition,  thus  guardedly  wui-ded,  is  pixibably  universally 
;  )iut  it  does  nut  ap}xutr  to  be  universally  true  lliat  a  joint,  which  at 
prenous  epoch  of  life  has  undergone  an  attack  of  gouty  itiHamma. 
tioftt  will  invariably  he  found  after  death  to  exhibit  nraiic  deposits.  Sir 
Itycv  Duckworth  reconis  the  case  of  a  man  under  his  care  with  chronic 
phthisis,  who  har)  hiul  two  attacks  of  gout  in  the  right  great  toe-joint ; 
al  the  aato|>sy  neither  toe-joint  contained  a  s]ieck  of  uratic  deposit. 
This  case,  however,  does  not  prove  that  uratic  de[)osits  had  not  taken 
place  during  the  gouty  attacks ;  it  only  pnfves  that  such  dejiosiu  are  not 
alwnrs  pcrraancnt,  and  that,  under  cenjtin  c<inditi(>nfl,  they  may  bo 
removed  by  rfreolution.  Nor  can  it  be  said  that  the  converse  of  Uarrod's 
Itfopositioii  is  invariftbly  true,  namely,  that  a  joint  wliich  exhibits  uratic 
deposits  after  death  mnst,  in  every  cnse,  have  undergone  an  iudamiuatory 
>uty  attack  during  life.  V.  l.evistni  gives  the  deUiila  of  the  autopsies  of 
reive  <^asc-s  nf  chronic  Bright'^  disease  with  granular  cniitnicting  kidneys, 
in  all  of  which  uratic  deposits,  mostly  very  slight,  were  discovered  in  one 
or  more  joints.  The  previous  clinical  history  of  the  larger  number  of 
these  cawes  waa  either  defective  or  altogether  wanting  :  but,  with  regard 
to  four  cases  in  which  the  previous  history  was  ascertained,  no  evidence 
mu  elicited  that  any  iullamiuatory  attJicks  in  the  iniplicau'd  joints  had 
occurr«d  during  life.      The  absence  of  inflammatory  attacks  in   these 
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auuin  i9  probably  to  }ie  expbiitied  piirtly  by  the  Bcuutiriees  of  the  deposit, 
and  p;irtly  hy  its  slow  formation. 

The  relative  frequenoy  with  which  the  several  joints  are  affeoted 
with  iimtic  deposits  corrospoutis  closely  with  the  leUtive  fiequeucy  with 
which  they  tuc  siihject  to  guilty  iiidanimHtiuii  ina  cliiiiuiUy  ubserred. 
ThiH  bn>iid  coiichision  i&  clearly  brought  out  in  the  t'ecords  of  eighty 
autopsiea  of  gouty  subjects  made  by  Dr.  Norman  Moore.  The  must 
uoniuonly  ulTucU-d  joiots  are  the  meUitarso-phahmgenl  joints  of  tlia  great 
toea ;  anil  not  infraqnontly  (hwie  .-irw  the  only  joirjta  Jifiected ;  then 
follow  the  joints  of  the  insteps,  ankles  knocs,  hands,  and  wrists.  The 
clbowg,  shoulders,  and  hips  arc  wore  rarely  affected.  Deposits  niay  be 
present  in  nearly  all  the  joints  of  the  lower  extremities,  and  yet  be 
entirely  absent  from  thaao  of  tha  u]>per  cxtreinitiea.  Among  the  mreai. 
sites  of  nratic:  de^WHits  m;iy  be  mentioned  the  artictilutiunH  of  the  juws 
and  larynx  and  the  sterna  cbtviciilju-  joints.  The  most  common  »it*8  of 
akirlicui'ir  (frjioMh  uro  tliL'  rhii  of  the  oar,  and  the  tendons  and  apo- 
neurusea  in  various  purUi  of  the  body.  Such  deposita  are  also  seen  not 
infrequently  in  the  skin  of  the  palms  Jtnd  Koles,  on  the  eyelida,  nose, 
and  other  pixrt^i  of  the  face  ;  also,  more  mrely,  on  the  voad  cords,  the 
cranial  and  spinid  diim  mater,  thv  \nn  mator,  the  aclerolic  coat  of  the 
eye,  the  fibrous  sheaths  of  the  nen*e-trunks,  and  the  aortic  valres. 

The  Ktilntya  in  GohL — It  hits  been  lorijj;  ro^'ogniscd  that  there  wre 
intimate  rcliitions  l^etweeii  gout  and  renal  disease.  The  form  of  kidney 
dii-Mjoso  which  is  cs[)eciully  a^ociutcd  with  ^ont  is  tluit  which  is  char- 
acterised by  granular  degenenition  antl  atrnphy  of  the  orfjans.  Hence 
this  foi-m  of  renal  disoaso  is  (tometimcs  spoken  of  as  the  "jjoniv  kidney," 
or  "the  gouty  form  of  Hriglit's  disejtse."  The  i-elutioiiB  Iwtween  articular 
gout  and  renal  disease  are  both  uuuipHcuie<l  and  inconstant.  In  many 
cafeos  the  renal  affection  ap|jeara  ilistinctly  a«  a  sequence  of  the  arthritic 
In  other  cases  signs  of  remil  disease  precodti  the  arthritic  manifestations ; 
or  again  the  two  conditions  may  ari^e  simultaneously.  Sometimes,  ns 
pointe*!  out  above,  the  necropsy  of  subjects  :ift'eet*>d  with  granular  con- 
tracting kidneys  diwlo(ie«  the  existence  of  unsuspected  uratic  <lfpo8it8  in 
joints  in  which  the  clinical  history  had  indicated  no  antecedent  inflani 
matury  arthritic  attacks.  It  may  1>o  !^id,  generally,  that  the  coincidence 
of  articular  gout  with  renal  disease  is  more  common  among  the  |>oor  and 
ill  boapital  patients  than  uniong  the  easier  classes.  Tn  ciisea  of  saturnine 
gout  implication  of  the  kidney's  is  almost  if  not  qnita  invariiible.  On 
the  other  hand,  in  private  practice,  and  among  well-to-do  patients,  it  is 
quite  common  to  see  articular  gout,  even  of  a  chronic  and  inveiei-ate 
character,  run  its  entire  course  without  any  accompanying  signs  of  stnic- 
tural  disease  of  the  kidneys. 

When  gouty  kidneys  are  cut  oi»cn  white  de|Ki»il*(  of  uratic  matter 
are  set'U  on  the  cut  surfaces.  In  the  cortical  Hulwtnnce  the  deposit  oocora 
E8  Bpecka  scattered  irregularly  through  the  tissue  :  but  in  the  pyramidiU 
portion  the  matter  is  in  streaks  running  in  the  direction  of  the  lubuli. 
In  both  cases  the  deposit  is  situated  in  the  iotertubidar  subsl^ince ;  and. 


vhen  examioed  under  the  microeoope,  is  seen  to  conBist  of  acicitlir 
rrystala  exactly  rcsomblin^  thojip  found  in  gouty  jointa. 

Pathology  and  Chemlstpy  of  Gout.— (iont  may  he  regarded  as  ihc 
esTptestiiun  of  a  peculiar  dtntbcsi^,  or  consLitutioiial  bius,  wliit-h  is  either 
inlierited  from  u  gouty  aiiceairy,  or  ia  uc(|uirLiJ  dtuiiig  life  through  the 
operation  of  extrinsic  causes.  The  disUnccive  features  of  the  diathesis 
are  n  tendency  to  (a)  the  accumnt.iiion  of  urates  in  the  blood,  ami  {b)  to 
the  deposition  of  urates  in  the  tissues. 

These  two  conditiona,  to  which  the  names  urainnmn  und  umtiifi.<  may 
b«  respectively  applied,  are  by  no  means  of  identical  pathological  vulciicv. 
They  'JifTt-r  from  eat-li  other  in  Bcvcral  importimt  resijccts.  In  urnlaeuiia 
the  urates  or  other  compound  of  uric  acid  cii'culate  iu  a  state  of  solution 
in  the  blood  and  lymph — in  uratosis  the  uratoit  are  deposited  in  ihe  solid 
form  in  the  snlwtance  of  the  tiwmefi.  In  the  former  condition  the  im»te& 
CAU  oidy  act  injuriously,  if  they  so  act  at  all,  after  the  manner  of  ft 
tchemicHi  poison  ;  in  tin;  tiilti-r  comEition  the  deposited  ciyslal:^  must  act 
Inure  or  less  as  a  mechanical  irritant,  L'rataemia,  I  repeat,  is  not  con- 
fined to  gout ;  it  occurs  also  in  anaemia,  lenlfHemia.  pneumonia,  and  ttomo 
other  conditions,  which  cannot  by  any  stretch  of  definition  be  included 
in  the  term  gout.  Umtoeix,  on  the  other  hand,  is  ul>solutely  confined  to 
.the  gouty  state,  and  constitutes  its  pathognomonic  mark.  Uratosis 
[tannot  occur,  so  far  as  is  known,  \rithout  coexisting  urataemia  ;  but  it  is 

iinly  true  that  urataemia  may  exist  for  long  periods  without  pro- 
raking  the  occurrence  of  ui-utoais.  Fi-om  these  ditferenccs  it  may  be 
inferred  that  the  conditions  of  origin  of  urataemia  and  of  uratosis  are  not 
•  quite  the  same ;  and  that  in  nratoj^is  there  aro  some  additional  factors  in 
ypcTAtion  l>eside  and  beyond  those  which  give  rise  to  urataemia.  It  is 
rident,  moreover,  that  there  is  a  closer  relation  l»etwecn  gout  and 
imUjsis  than  b«tureen  gout  und  urataemia ;  and  that  thu  conditiuns 
which  lead  to  uratosis  have  a  more  immediate  hearing  on  the  pathology 
of  ^ut  than  the  conditions  which  \vm\  to  la'ataemia. 

Chemistry  oj  UfaUmx, — It  has  already  l>cen  shewn  that  gouty  deporila 

enencially  comjtoeed  of  crystjits  of  so<]iura  biurat«.  It  will  also  he 
iftwn  to  lie  cxtroniely  prolwblc,  if  not  ceitain,  that  the  precipitation  of 
the*e  crystals  in  the  joints  is  the  actual  excitiuit  of  the  arthritic  alhiclo 
in  gouL  A  knowledge  of  the  chemical  relatittns  of  sodium  biumte  ia 
thrrefore  iruHspensjible  to  a  clear  umlerstanding  of  the  gouty  proce^ts. 
Il  is  of  intereat  to  know  how  this  compound  arises  in  the  bodily  fluids, 
what  are  its  relations  of  solubility  in  diverse  mcdia^-especially  in  the 
blood,  Ivmph,  and  synovia — and  what  are  the  factors  whi^-h  Iciul  to 
determine  or  to  prevent  its  precipitation  in  the  tissues. 

It  is  to  lie  remembered  that  uric  acid  does  not  exist  in  the  Mood  and 
Irmph  in  the  frue  state,  but  in  u  slate  of  combination — as  a  urate. 
\Vhen,  thereforflt  uric  acid  is  sjtoken  of  as  circulating  in  the  liodily  fluids 
the  expreFi^inn  i«  not  quit*  exact;  what  really  circulates  is  not  uric  mid, 
but  a  unite.  There  are  three  classes  of  urates  which  differ  radically 
frum  e»cfa  other  both  in  their  chemiad  properties  and  in  their  conditions 


of  origin,  namely,  neutml  luxtieo,  hiunit-cs,  and  qiuidriurittr.<.  The  neiitiiU 
iimtu*  (,M„*l)  are  only  formwl  when  uric  acid  is  biuiight  into  coiitiiict 
witii  alkaliH  in  the  caustic  eLate  ;  and,  as  caustic  alkaliH  never  exist  in 
the  animal  hody,  the  neutml  urates  can  never  intervene  in  the  physio- 
logiail  or  (KiihologiciU  history  of  uric  acid.  The  biunites  (MHU),  in  the 
funu  of  ihc  su<]iutu  binrute,  exist,  as  haa  been  seen,  in  ^uiy  concretions. 
The  qiiaiJrinratcsi  (HjUMHU)  cniistittitti  the  form,  and  the  »ule  form, 
in  which  uric  acid  snbsista  in  normal  urine.  The  amorphous  urutic 
setJimcnl  of  human  urine  consi^jts  of  a  mixture  uf  the  quadhu rates  of 
potassium,  sodium,  and  ammonium  in  varying  proportions.' 

It  may  Im}  Further  said  that  the  normal  or  phyainlagic^al  atalud  of  uric 
acid  in  the  >>ody  i.t  thnt  of  a  quadriurate,  and  that  any  departure  from 
this  etaius  loads  to  patho]i>;^iual  conso<|uence&.  In  nrolittiia^is  the  de- 
parture is  towanls  a  breakin^-up  of  the  luistabto  ijuadnuiulc,  and  a 
setting  free  of  its  uric  aciil,  therelty  leadinj^  to  the  formation  «>f  urinary 
gravel  and  c:dcuhiH.  In  gout  the  departure  i»  in  the  converse  direction 
— tonranis  the  transformation  of  the  (piatlriurate  into  the  more  stable 
biuratc,  and  the  precipitation  of  the  latter  iii  the  tissues. 

Seeing  that  eotlium  biiinit«  is  the  esgential  eom|>onent  of  gouty  eon- 
cretiona,  the  solvent  relations  of  this  substance  arc  of  great  int«ireat  in 
the  study  of  tlio  p!itholog_v  of  gout.  The  be-st  solvent  for  sodium  biunite 
is  pure  M-ater,  vrliich,  at  bluod-tieut,  diiisolves  it  in  the  pro{)ortion  of 
about  1  |mrt  in  1000  ;  but  if  any  salt  of  sodium  be  addud  to  tltu  water 
its  solvent  power  uii  the  bJunite  is  greatly  reduee*!.  Water  cantatning 
0*3  per  cent  of  the  biciirbonate  or  chloride  of  si>dium  only  dissolves  about 
1  pari  in  3001.) ;  water  cuntniiiiug  0'5  per  cent  only  dissolves  about  1 
part  i[i  10.000;  and  in  water  containing  0*7  |>er  cent  of  sodium  saltJ^  the 
biurauj  is  almost  insoluble.  All  the  sodium  sjdt«  act  alike;  the  car- 
bonate and  phosphate,  which  have  an  alkaliuf  ri'action,  exercise  just  as 
much  deterrent  effect  as  the  chloride  and  sulphate,  which  have  a  lieutral 
reactioiL  Now  the  serum  of  the  blood,  and  its  derivatives,  lymph  and 
synovia,  are  very  rich  irt  sodium  salts, — they  contain  about  O'o  per  cent 
of  sodium  chloride,  and  about  0'2  per  cent  of  sodium  bicitrltonat-e,  making 
with  the  small  amount  of  sodium  jihosphafce  a  total  of  ab.mt  0"7.1  per 
cent  of  sodium  salut;  whcTKis  the  other  wiltH  of  thn  ^ernm — [iota«stum, 
calcium,  and  magnesium  sjilts^nnly  amount  to  O'l  1  per  cent  all  put 
togetlior.  It  was  ascerUiincd  ^ly  direct  cvpcritnenl  that  the  behaviour 
of  uric  acid  and  the  urates  with  blood-seintm  and  its  derivatives  de{>ends 
entirely  on  the  saline  ingrtKlicnts  which  thev  contain,  and  is  ijuiie 
independent  of  their  allmminons  ronstituents.  When  serum  w.ns  deprived 
of  its  sJilts  by  diidysis  it  reacted  with  uric  wid  and  the  urates  like 
simple  water.  It  was  not,  therefore,  surprising  to  find  that  tHxlium 
hinrate  is  almost  insoluhln  in  senim  and  synotnjt.  From  a  number  of 
eom|nrative  experiments  it  was  esitmatc^i   that  these  fluids  could  not 

'  r»r  m  fiillrr  «('i»>uiit  or  tha  nratei*  ami  t)i«'  cliiiiiiAtr}'  or  (tniit,  thr  rtJuW  in  rafwrvvt]  la 
Sir  \V.  R*il»ntii"»  ("ninnlsn  I^pliiri-*  tor  l»5t2.  On  thr  CArtnirfry  a/  Vne-A<id  (/nutl,  and 
&ou(,  poblUhMl  tij-  SaUcb.  Eliltr,  ooO  Company. 
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sc^ntion  more  iban  about  1  part  in  10,000  of  crystailiiio  »odiam 
biuFiite. 

KcsultB  of  »  corresponding  chaiTicter  were  obuinorl  with  ncttml  iimtic 

tleposita,  u  shewTi  in  the  following  experiments : — A  mctatHrsal   brine 

lOncnutied  irith  nratic  matter  was  suspended  in  a  phial  cotitaininf:  six 

^Oances  of  hlood  scnim  of  the  pig,  and  in  fifteen  months  the  dejKjsit  wn» 

enlirely  diMoIved  out^  (lecomjKinition  heing  prevented  by  the  .■MJrlition  of 

8  few    drops   of   chloroform.     In   etrong  contrast   with    this   wiis   the 

bebaWour  with  WHter.     A  second  metatareal  Ikiuc  from  the  saino  subject, 

and  EimiUrly  encnistcd.  wjia  sus]]cnded  in  six  ounces  of  distilled  water, 

laad   LrcHted  in   the  samn  wnv.     The  depoitit  was  entirciv  diMolred  out 

in  fonr  dayx.     The  cause  of  this  ininiense  ditlcrence  was  dne  to  the  las'ge 

quantity  of  sodium  salte  in  the  scrum. 

Bchafiintr  of  Vtic  Aeid  ami  the  Quad^iurnks  mth  Hlood- ikrum  and 
Sfffwu — An  examination  of  the  reaction  of  free  uric  acid  wiih  blood- 
aemm  and  synovia  in  a  necessary  part  of  the  study  of  the  chemistry  of 
ygout.  Whfii  uric  acid  is  rligest«fl.  nt  the  tempemtuie  of  the  body,  \vith 
arum  or  synovia  it  fiasscs  freely  into  solution  In  combinHiitjn  wiih  a 
Such  a  suhitiuu  (when  fully  saturated)  ia  fotmd  to  coiitJiiu  as 
ich  an  I  part  in  SOO  of  uric  acid.  The  chemical  and  solvent  power  of 
aeniXD  and  synovia  on  uric  acid  depends  entirely  on  the  soditun  carbomite 
ihpy  contain,  which  imp;ir(^  tu  thoni  their  alkaline  reaction  —  and 
baa  no  rela'iuu  lo  the  stxliuro  chloride  and  other  neutral  sidts  contained 
in  them.  The  combination  which  is  fottned  in  thcRC  (iiTumstancuB 
id  always  in  iho  first  instance  a  (|uadriurate,  and  not  a  biurate.  The 
jquMlriumt«  is,  hutvever,  an  unstable  suit;  and,  in  sidutiouH  of  the 
alkaline  carbonates  such  as  the  serum  ui  the  blood,  lympli,  and  synovia, 
it  slowly  ukcs  Hp  an  additional  atom  of  a  ha«o,  and  is  thewby  gmdiially 
oonvert<>rl  into  a  biurate.  The  biuralo  of  sodium  thus  formed  finds 
'jtM>lf  in  a  medium  rich  in  sniliiun  i^aUm,  and  one  wherein,  as  we  Irnve 
[•era,  it  is  almost  insrilnble;  it  is,  consequently,  after  a  time  thnjiwn  out 
of  .wlution  and  pi'ecipitated  in  the  cryBLiilliiio  form.  In  order  to  illuBtrntt^ 
tbU  remarkable  succession  of  events  more  clearly  the  particulars  of  two 
experimrnts  may  be  related. 

Erperiment  1. — Fresh  serum  of  pig's  blood  was  treated  with  uric  acid 

n  in  a  4-oz.  phial,  tightly  corked,  and  chloroformed  to  prevent 

itif'ii.     The  phial  wjis  gently  turned  tqiside  down  a  few  times 

h*l  tint,  l»iit  was  not  snbjM^tpiently  disturbed  ;  it  was  th^rn   placwl   in  the 

'warm  chamber.     The  nerum  50<jn  cleared,  the  undissolved  luic  aeid  fell  to 

Xhc  bottom,  and  the  supernatant  serum  became  tmnspnrent.     For  about 

twenty-four  hours  no  change  occuned,  but  in  the  courae  of  the  second 

<i«y  aiars  of  Mxtium  biurate  were  detectcfl  amid  the  deposit,  and  during 

.thv  third  day  an  abnndanr  prooipitation  took  place  of  stars  and  necilles 

binmtf,  exai'tly  resembling    those  found  in  gouty  concretions.      On 

fourth  day  the  pruccsa  of  precipitation  wast  tiearly  complete,  and  the 

int  serttm  waa  found  companitively  free  from'uric  acid. 
EtpavnerU  2.— S>*norin  obtained  from  the  hip-joints  of  an  ox  was 


sbaken  up  with  excess  of  uric  acid  for  about  luilf  an  hour,  and  then  left 
at  rest.  In  bix  hours  the  unditwolved  uricaoiH  had  suhsided.  The  super- 
natant fluid  waf.  then  carefully  decanted  int«  n  2-oz  pliial  and  ptact'd 
in  the  warm  cimmber.  For  tn-o  days  it  remained  tjuito  unaltered ;  but 
riti  the  tliird  day  prceipitatioii  of  litumti:  Iwgan,  and  continued  cvpiou»ly 
during  the  fyiulh  day;  on  the  fifth  day  precipitation  was  apjiarently 
completed,  and  the  fiupumataut  li4uur  was  fuund  almost  free  from  uric 
acid. 

It  was  imposHible  not  to  he  struck  with  a  certain  rough  rewmblnnce 
between  the  results  observed  in  these  ex|ieriracni8  and  the  phenomena  of 
the  gouty  paroxysoi.  In  the  gouty  suhjcft  it  is  assumed  that  the  Mood 
becomes  mure  and  mure  impregnaU-d  with  urates  luitil,  aft-er  a  certain 
period  of  incubation  haa  been  act^omptishcd,  sudden  precipitation  of  sodiimi 
biunte  Uike«  place  in  and  about  the  joints,  and  the  "fit  of  the  gout"  is 
declared.  Then  follows  a  process  of  recovery,  with  restoration  of  the 
Mood  to  a  puL-gr  state — that  i^,  with  a  lessened  imprc-^tmtion  with  urates. 
In  the  artificial  counterfeit  we  observe  a  similar  succession  of  events  : 
Hntb,  impregnation  of  the  medium  with  sodium  quadriumto ;  secondly, 
a  period  of  incubaliou  or  maturation,  during  which  the  <|Uadriurat« 
parses  gratlually  into  biuratc ;  thirdly,  somewhat  sudden  precipitation 
of  sodium  biurate  in  the  crystalline  form  ;  and,  lastly,  restoration  of  the 
medium  to  com|>3rative  purity. 

There  is  a  point  of  some  itnporcance  in  connexion  with  the  chemistry 
of  the  biurates  which  may  be  here  mentioned.  The  biurates  Jirt:  eapabla 
of  existing  under  two  distinct  forms  or  modifications,  namely,  the  ordinary 
anhydrous  ciysudline  form  seen  in  gouty  concretions,  and  a  bydrated 
jn^latinous  mwlifieation.  The  hydi-atoil  morliftcation  is  much  more  soluble 
in  serum  and  utlicr  media  than  the  crystalline  form.  The  hydrftted  con- 
dition is  ifSi^eiitiully  unstable,  and  it  tends  to  lajise,  by  a  sirontaneoiu 
change,  into  the  crystalline  form. 

The  facts  above  elicite^l  respecting  the  chemical  relations  of  uric  act<l 
and  the  unites  enable  us  to  obtain  a  coherent  view  of  the  history  of  uric 
acid  in  the  living  body.  In  normal  urine  uric  acid  always  exists  as  a 
quadriumte;  in  animals,  such  as  birds  and  scrjiente,  which  eliminate 
their  nitrogen  as  uric  acid,  the  urinary  exrrction  is  composed  entirely  of 
the  same  combination.  It  is,  moreover,  demonstrable  that  in  me<iia 
conuiining  alkaline  cart>onates — such  as  the  serum  of  the  bIoo<l  and  it« 
derivatives,  lymph  and  synovia— tiric  acid  passes  into  solution  in  the  first 
instance  us  a  quadriurate.  From  these  considerations  it  may  be  inferred 
that  in  the  norm.il  state  uric  acid  is  primarily  taken  up  in  the  system  as 
a  quadriurate  ;  that  it  circulates  in  the  blood  as  u  <jUa<b-iimLte  :  and  that 
it  is  finally  voitlal  with  the  urine  as  a  quadriurate.  In  porfect  heidth 
the  elimination  of  the  tjuadriurate  proceeds  with  sufficient  speed  and 
completeness  to  prevent  any  undue  detention  or  any  accuDuiUition  of  it 
in  the  blood.  But  in  the  gouty  state  this  tranquil  process  is  interrupted, 
either  from  defectii'e  action  of  the  kidneys  or  from  excessive  introduction 
of  urates  into  the  circuktJon,  and  the  quadriurjito  lingers  nnduly  in  the 


lood  and  acciimulat«fi  therein.  The  flotAined  quadriurate,  circulating 
[in  a  medium  which  is  rich  in  sodium  curhonute,  gradually  takes  up  an 
!  additional  aloni  of  ba*e,  and  in  thereby  inini'formi'd  inlo  biumtc.  The 
biurate  thus  protluceil  exista  at.  first  in  the  hydrated  or  gelatinous  modi- 
fication; hut  with  the  lapfte  of  time  und  iixTCJUiing  acf^nmulation  it  paaftes 
on  into  the  almost  insolulile  arrhydrous  or  crystalline  modification ;  and 
then  prefipiuitioii  of  it  lioi:onie«  imminent,  or  actually  takes  placfts. 

Th/  CondUmui  which  acMTnt^  or  retard  (hf-  /'iw/.'W-v  Vfhiyh  culminate  in 
the  PrrcipHntion  of  .SWi»ni  HiuruU. — Assmuing  a  real  analogy  to  exist 
between  the  processes  which  j;o  on  in  serum  artiticially  iinpiegnated  with 
uric  aod,  and  the  pi-ocessca  which  go  on  in  the  blood  of  a  gouty  pitiont, 
Attd  culminate  in  the  dopoeition  of  uratic  concr(<tionR,  it  is  a  niatter  of 
interest,  as  bearing  on  the  patholo*^' and  treatment  of  ^out,  to  investigate 
the  conditions  which,  in  the  artificial  parallel,  accelerate  or  retard  these 
proct^bBCs. 

As  alreaily  explained,  these  processes  consist  of  three  distinct  chemical 
cbangee.  First,  the  quadriumte  originally  foimed  is  conrerted  into 
bydrated  biurate;  next.,  the  hydniteil  biurate  is  changed  into  anhydrous 
.binrate :  and,  finally,  this  anhydrous  biurate  is  precipitated  in  the 
iilline  form.  For  the  present  purpose  it  will  he  raoie  convenient  to 
ridor  these  changes  its  one  continuous  process,  and  for  the  sake  of 
irpvitjr  and  ease  of  expression  this  process  may  be  designated  as 
/urn. 
The  invoBtigation  embraced  a  study  of  the  efiecta  of  temperature, 
pi.*r«:ntagc  of  uric  iicid  in  solution,  and  the  uddition  of  various  saline 
and  ulbvr  substancos  to  the  matuniting  medium. 

{a)  Temperature. — It  was  found  invariably  that  Tnaturatiun  was 
rviore  quickly  accomplished  in  the  warm  chamber  at  100"  F.  than  at  the 
[temperature  of  the  room,  hut  the  ultimate  result  was  exactly  the  eame 
Un  both  cases.  For  example,  serum  chai-gcd  with  1  [lart  of  uric  actd  in 
t600  began  to  precipitate  in  the  warm  chamber  in  four  hours,  and  pre- 
ritated  copiously  in  six  hours.  A  <i«plicatc  specimen  kept  at  the 
itt^mpemturo  of  the  room  (60°  V.)  )>egan  to  precipitate  in  eight  hoiu^, 
'atul  di<l  not  precipitate  copiously  for  sixteen  hours. 

{h)  Quantity  of  Uric  Acid  in  Solntion. — It  was  found  that  no  factor 
rWerciBed  so  great  and  decisive  au  influence  on  the  speed  of  nuitui-ation 
tbe  advent  of  precipitation  as  the  proportion  of  uric  acid  in  solution. 
'Tbtt  copiotunesa  of  tbe  precipitation  was  likewise,  of  course,  affected  by 
the  Hune  foctor.  Tbe  following  experiment  with  blood-serum,  the  results 
which  are  arranged  in  a  tabular  form,  illustrates  these  points  in  a 
ing  manner : — 
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TAB1.K  shewing  the  Influence  of  Percentage  ftf  Uric  Acid  in  the  Mecliiiin 
on  the  Speed  of  Mutuiutjrm  and  the  time  of  Advent  of  lYecipitaiion. 


<)(MnUqr  of  Uric  AcM  conUliwJ  la  tbe 
S«run. 


I  in  1000 
I  in  2000 

lin  3000 
1  in  4000 

1  ID  &000 

1  ID  SOOO 
1  in  800O 


Time  of  iTMtpiuUoD  ofSodltim  Btonitr. 


Proa'iif  taltoti  began  in  nix  hoars,  copious  pre- 

(.■ijiiUliuii  in  Tuurtf^rn  linurt. 
Procipiution  bpjtuii  in  lliiriy- three  lionn, 

c^piciii!!  |iri-rjpitaUoii  in  tliroti  day.i. 
Slijflit    pritijiitjitioii    W'gaii   in    ihrcr   (layn, 

which   h«»me  a  little  more  oo[noUft  in 

twelve  >Uyi). 
A  fan-  nc4Mik(t  or  biunt«  wen  det«ct4<l  on 

till-  ^i\t^  Hny  ;    tiiaT«  neodles  ai]4  »  tfn 

tufw  in  twelve  (J«y». 
A  fww  AhfiTt  tifitsiW  were  detwtwi  on   tlw 

thirtf-i'Dtlnlny.    In  tliirly  iJnyBtlic  OfjclU-* 

were  f oniowhKt  niorv  Dumorou*. 
No   nwwileis   were    diitctivf-rabh-   in   fourlrcn 

dfty« ;  ■  few  wpM  iluiectwl  in  fortv  <Uy», 
I«o  n«fii]iM  cniiM  lie  iletuct«(l  nfUir  bIbImp  iif 

forty  ilays. 


Assuming  that  the  inHn.mraatory  arthritic  attacks  in  gout  are  directly 
due  to  copious  and  sudilt^n  piocipitatinn  of  crj'stalline  stars  and  ncfdlei 
of  eodic  biunite  in  the  caniiajies  and  fibrous  structures  of  the  joints,  the 
evidonco  Iicfore  ua  indicatt-s  thul  snch  copioua  and  smldcn  precipitation 
can  <Mily  t^ike  pWe  when  the  fluids  Kithing  these  stnicturw*  are  itnpr^- 
nat«il  nrith  uric  acid  in  at  Ica^t  the  propniiion  of  1  ]}art  in  i!500.  Betow 
this  point  the  precipitation  occurs  slowly  and  scantily,  and  only  in  the 
form  of  short  scattered  neodlex.  AVhcn  the  proportion  of  uric  ucid  dis- 
solved in  the  ecntin  wvis  otdy  1  part  in  fiOOO  the  tlej.i08ited  nvedle><  of 
biunilo  were  mostly  alwiut  iis  long  as  the  diameter  of  a  red  l>I<xxl-<lisc. 
eomu  were  twice  this  length,  an<l  a  few  three  tiiues  thi»  length  ;  all  were 
of  extreme  tenuity.  It  th  rpnt'^  com;eiva)>le  that  this  sli^'hter  precipita- 
tion in  the  tiiutncw  of  short  scatt«}*ed  needles  might  account  for  certain 
irritations  in  the  various  urgans,  such  as  iharacterise  iiregular  or  larval 
gout,  l>iil  it  could  scarcely  engender  frank  intluminittory  attackB.  It  is 
fvn-thur  conceivaMe  that  the  presence  in  the  blood  of  such  scattered 
needles  might  cont;titut«  foci  nroitnil  which  clotting  might  take  place, 
and  that  the  thrombosis  not  infre*iuently  observed  in  gouty  cases  might 
bo  thwa  account**!  for. 

The  impregnation  of  the  blood  in  gouty  persons  with  uric  acid  lo  the 
extent  of  thcsn  lesser  degrees  is  within  thp  range  of  ohsen'ed  actual itii'^s. 
Sir  Alfreii  Garrod,  by  qiiantitjitive  analysis,  obtained  from  the  blood- 
serum  of  one  of  his  patients  uric  acid  to  the  aniomit  of  1  pitrt  in  oTH  . 
and  he  reinarka  that  the  quantity  thus  recovcrablo  from  the  blood  is 
pixiliably  much  under  the  actual  amount,  as  considerable  loss  may  occur 
from  unavoidable  causes. 
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These  considerations  lead  to  the  euggeslion  that  a  niicroftcopioiil 
examination  of  the  blood  in  gouty  persons  niiyht  sometimes  reveal  the 
existence  of  needles  of  biurate  in  that  fluid.  I  tesU'd  this  point  in  ten 
caMB  of  chronic  gont  by  examining  a  drop  of  hlood  drawn  from  the 

^^t^^\  Init  I  failed  to  ohtAin  positive  resutt«. 

^■^(r)  InBoeace  of  Saline  Substances. — The  effect  of  saline  substances 
en  the  maluratinL'  prni.-cH»  wiis  tested  by  adding  .small  (pmutitles  of  various 
Mlt«  to  semm  impre^nalod  with  uric  acid,  and  ohsomnj:;  whether  these 
wlditions  accelerated  or  rotardml  precipitation.     The  fallowing  summary 

ficates  the  coDclusiont)  deduced  from  the  experiments : — 
The  addition  of  sodium  salts  tn  the  matunkling  medium   iTivariably 
Kned  the  precipitation.      An  ide.i  of  the  <le^Tee  of  acceleration  may 
gathered  from  the  following  examples  :^Senim  inipiejnmted  with 
Brie  acid  v>  the  extent  uf  1  part  per  1000  bc-gjin  to  precipitate  in  seven 
honfH,  and  precipitatetl  copionsly  in  sixteen   hours.     A   parallel   experi- 
ment, in  which  '^"l  per  cent  nf  sodium  chloride  had  been  added  to  the 
^Kum,  began  to  precipitate  in  five  hours,  and  precipiTated  copion.sly  in 
^■tfvQ  hours.     Another  sample  of  serum  was  impregnated  with  uric  acid 
1^0  tlia  extent  of  1  part  in  2000.     This  Itegan  to  dejjosit  cryntids  in  thirty 

B^'™T8,  and  deposited  freely  in  ninety-six  hours.  In  a  parallel  experiment, 
rhich  0'2  per  cent  of  sodium  liicaibonate  had  been  added  tu  the 
ium,  precipitutioti  Itegau  in  twenty  hours,  and  free  pt  ceipitAtion  took 
place  In  forty  hours.  The  alkaline  reacting  sult.s — the  carbonato  tuid 
phosphate — had  exactly  the  same  effect  as  the  chloride  aitd  sulphate, 
irhtch  are  neutral  in  reaction. 

The  addition  of  potassium  salts  sensibly  retarded  precipitation,  but 
did  not  appreciably  diminish  the  eventual  amount  of  it.  Here,  again, 
the  earlKinate  and  phosphate,  which  are  alkaline,  prodnred  just  the  Siime 

tu  AS  the  chloride,  iodide,  and  bromide,  which  are  neutral.     Both 
I  potAtsium  and  sodium  sidts  the  results  wore  entirely  dominated  by 
niitare  and  quantity  of  the  bases  added,  and  had  no  reference  to  the 
alous  radicle  >rith  which  the  twscs  were  combined. 
'        Tliu  addition  of  calcium  and  maKucsiiun  salts  appeared  to  delay  pre- 
cipitacion.  but  their  action  in  this  respect  was  (piite  insignificant  or  even 
doubtful.     The  saltfl  of  lithium  h.vl  not  the  slightest  influence  either  way. 
rine,  whether  in  the  free  state  or  as  chloride,  was  not  found  to 
ririy  influence  on  the  advent  of  precipitiitiou. 
TV^xy/ni/'Ay  <}f  L'ralie  Ofposits. — The  to[M)gni.])hicjil  distribution  of  umtic 
nt-t  through  the  rarions  organs  and  tissues  of  the  Ixjdy  exhibits 
in  well-marked  characteristics.      Those  deposit*  are  found  almost 
lusivcly  in  stiiicturcs    belonging  to  the  connective-tissue  cluss^in 
ligaments,  tendons,  and  other  fibrous  structures,  and   in  the 
incons  and  subcutaneous  connectire  tissues.      On   the  other  hand, 
lie  ileposita  are  conspicuously  absent  from  the  muscular  tissue,  and 
the  substance  of  the  bnuti,  liver,  spleen,  and  lungs.     The  tissvies 
:h  arc  liable  to  uratic  pre<-ipitatiuns  are,  however,  not  equally  so  in 
'  tbe  Hitr>'rent  part«  of  the  body.     The  cartilages,  ligaments,  and  tendons 
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in  and  about  the  joints,  irhich  arc  bathed  with  eynovia,  are  much  more 
prone  to  the^e  HepositH  thun  are  cArtilages  and  fibroits  siriiuturee  sitUAted 
at  a  distance  from  joints,  aod  which  are  not  bathed  with  synovial  Buid. 
It  is  further  to  be  noted  thnt  uratic  deposits  fuvuiir  the  more  supeHicitU 
and  ccKjIer  (wrtB  of  the  htn]y,  especially  the  upper  and  lower  extremities, 
iind  are  more  rare  in  the  dwper  jind  warmer  internal  parts  of  the  trunk. 
It  may  be  infeiTod  from  theay  partk-ulars  that  the  itiHuem-cs  which  co* 
operate  to  determine  the  flite  of  uratic  precipitations  are  of  several  and 
i|«ite  different  kinds.  1  do  not  pi*o]x>8e  to  discuss  this  mibject  compre- 
hensively, but  \xy  n-fcf  to  two  points  only  which  seem  capable  of  choniiral 
or  physical  eluctdatlou.  These  are  (<e)  the  influence  ot  the  proportion  of 
Kodiuin  saltit  in  the  several  organs  and  tisitnca,  and  (&)  the  inflnence  of 
synovia, 

(»)  Inllucnco  of  the  Proportion  of  Sodium  Salts.— Wu  have  seen  that 
the  doniiimnl  factuiu  in  uratic  procipilfition,  as  studied  in  the  lalxiralory, 
are  the  proportion  of  urates  and  the  proportion  of  soiliiun  salts  contained 
in  the  medium.'  The  highest  tendency  to  piecipitition  ia  reached  when 
there  is  a  concurrence  of  thc&e  two  factors  in  maximum  intensity.  A 
mediimi  niuy  bo  rich  in  urateii,  Ixit  if  it  be  at  the  same  lime  poor  in 
sodium  salts,  its  tendency  to  precipiution  is  feeble,  and  vice  versa.  This 
fact  has  a  direct  b^^ai-ing  on  the  topogi"aphy  of  uratic  dopoirits.  For  if 
we  suppose  the  system  of  a  gouty  man,  ou  the  eve  of  an  outbreak,  to  bo 
throughout  equally  impregnated  with  urates  it  is  obvious,  from  the 
experimental  evidence  before  adduced,  that  untie  ]>rocipitatlcn  would 
take  place  earliest  and  most  copionsly  in  thoBO  jMirts  which  were  richest 
in  sodium  salts,  and  take  place  latest,  or  not  at  all,  in  ihiise  pitits  which 
were  poorcKt  in  tfodiuui  salts.  Let  us  now  examine  the  distribution  of 
sodium  salts  in  the  body,  and  seek  to  ascertain  if  there  be  any  corre- 
spondence between  the  liability  to  uratic  deposits  in  the  several  tissues 
and  organs  and  the  proportion  of  sodium  salts  normally  contained  in 
tliem.  The  subjoined  table  sheirs  the  results  of  analyses  on  this  point. 
The  materials  avail;ih[e  for  compjirison  are  not  so  fidl  and  precise  m 
could  bo  desired,  but  their  general  significance  is  quite  unmistakable.  In 
order  to  render  the  comparison  more  complete  and  instructive  tlic  Uiblo 
includes  not  only  the  results  with  respect  to  the  solid  organs  and  tissues, 
but  also  rhose  with  respect  lo  blood-serum  and  its  derivatives — lymph  and 
synovia. 

Tablr  shewing  the  Percentage  of  Sodium  Salts  in  the  several  Fluids, 
Tissues,  and  Organs  of  the  Boily. 


Sodium  Salts 

Mr  G«at. 

Rlood-wrum 

0-70 

LviupJi 

070 

.^vnovin    . 

OBO 

I'«rti)ii|{>! 

0  90 

Fibrous  tuutui . 

0-70 

BlomI-cor))aRclc8 
Brain 

S|ilcFn 
Livw 


Qoliuin  SWM 

oao 

0-08 
0  04 

o-os 


*  t'tif  jiropnitlnii  nf  rstelDn  Mill  nikgwainiii  nltH  \%  alwkj'K  too  small  to  have  any  apprv- 
rtlW«  inllucno*  on  the  occun«&ce  of  uralic  prwipitaiioii. 
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An  ioBpecdon  of  tlio  tablo  sliews  tliat  the  tissuca  which  are  liable  to 
unite  deposits  are  very  much  richer  in  sodium  Halts  than  the  tissues  am) 
organs  which  are  not  thus  liable.  The  remarkahlo  ininumity  from  nraiic 
d«po«it«  enjoyed  by  the  inuscular  tissue  and  by  the  brain,  liver,  and  spleen 
nay  be  inferred  to  be  due,  for  the  grculcr  )iiul  at  least,  to  their  poverty 
in  sodiiun  aalto.  It  haa  been  shewn  al>ovc  that  the  eulvent  power  of  a 
medium  for  sorlinm  biurate  increases  in  conrBpondcncc  with  its  leiwcninj^ 
proponiou  of  sodium  salts.  Brain  lias  only  about  one-fourth  the  per- 
centagQ  of  these  salta  as  compared  with  cartilage  and  fibrous  lifMUe,  an*) 
mnsclo  only  one-tenth.  This  difference  signifies  (roughly)  that  brain  has 
four  times  more  prjwer.  and  muscle  ten  times  more  power,  of  dissolving 
aodium  biurate  than  caitilage  and  fibrous  tissue,  and  tlierefore,  iTspec- 
livcly,  four  and  ten  times  more  powor  of  resisting  its  precipitation  in 
their  substance.  On  this  ground  it  miglit  ptY>l)ably  l>e  tnithfulty  tc^id 
that  hr^in,  muscle,  liver,  and  spleen  could  not  become  the  sites  of  uratic 
^efjoftita  until  the  fibrous  and  cartilaginous  tissues  had  been  exhausted 
in  this  respect  It  is  true  that  the  immune  ti&sues  and  organs  have  a 
-^nicker  circulation  than  cartilages  and  tendons,  and  this  doul^tless  con- 
tribatefl  im]K)rtflntly  to  the  difl'erence  ;  but  it  does  not  fully  account  for 
it,  otherwise  we  should  expect  to  find  that  the  skin,  which  is  abiuidantly 
aapplied  with  lilood-veiisels,  would  share  this  immunity.  The  pi-epolvncy 
<A  the  cartilugtis  and  fibrous  tissues  to  induce  uratic  precipitation  in  their 
«a1»tance  must  ob^'iou6ly  operate  in  a  conAervativc  diivctinn,  and  serve 
w  ptotect  the  more  vital  organs  of  the  gotity  from  similar  precipitations, 
whcrtf  they  would  pnnluce  more  deadly  efTecta. 

{li)  laHucnce  of  Synovia.  — The  connexion  between  synovia  and 
gouty  deposits  is  evidently  very  close  and  special.  Synovial  fluid  itself 
has  been  repeatedly  found  heavily  laden  with  crystals  of  sodium  biurate. 
Id  the  great  majority  of  the  less  severe  cases  of  gout  uratic  de|K>stto 
are  exclusively  confined  to  those  cartilages,  ligaments,  and  tendon-s  which 
are  in  iictiml  contact  with  synovial  sacii  or  synuvial  lihcath)).  With  regoiil 
Ut  the  articular  cartilages  it  may  be  demons Lratod,  I  thinit,  that  tht;  uiatic 
predpitaiion  actually  takes  place  from  the  synovial  fluid,  and  is  not  self- 
ori^oating  in  the  cartilaginous  substance.  Vertical  sections  of  gonty 
cirtUagos  examined  under  the  microscope  shew  that  the  deposit  hugs  the 
free  surface  of  the  cartilage,  and  that  it  becomes  progressively  sparser 
towards  the  deeper  layers — -the  central  and  tb^epest  parts  being  often  «|Uite 
free  from  deposit. 

This  mode  of  distribution,  moreover,  implies  that  the  process  of  de- 
poaitiou,  so  far  SI  concerns  the  cartilage,  ia  a  purely  jmssive  and  physical 
one,  and  in  nowise  active  and  vital  in  its  initiation.  We  may  suppose  that 
the  urate  dissolved  in  the  synovia  penetrates  by  lifpiid  ditfusion  into  the 
^jnperficiul  layers  of  the  underlying  cartilage,  and  that  when  the  critical 
^^nonieut  arrives  prcci  pi  tuition  Uikcs  jduce  siniullJinuuiiKly  in  the  synovia 
and  ill  the  cartilage.  On  thi^  \\e\y  the  granular  and  erosive  changes 
aometiTnes  found  in  gouty  cartilages  are  entirely  secondary,  and  are  due 
to  tbo  reaction  of  the  tissue  against  the  presence  of  a  foreign  body  lodged 


in  its  Bul«tance.  It  is  of  some  interest  to  know  that  this  process  can  bo 
artificiatly  imitated,  and  thiit  n,  connterfoit  gouty  cartilage  can  bo  produced 
in  the  articiUation  of  a  dead  animal.  Samples  uf  such  counterfeits  wore 
prociiTLvi  in  the  foll'jwing  manner  : — Tarsal  Iwncs  of  a  pig  were  siis|ionde(,! 
in  phials  cbar^-d  n'ith  a  sjttiiratul  aohitiDii  uf  sudiiiin  bitiratti  niudc  in 
hot  waier  ami  then  cooled.  The  phials  were  chlorofonnfd  and  corked, 
and  then  set  aside  in  th-.'  warm  chamber,  or  at  a  temperature  of  the  room. 
Reprecipitation  of  the  biurate  took  place  in  two  or  threo  <1ays.  If  tfaa 
bones  were  now  examined,  the  articulating  ends  were  found  to  >»  en- 
crusted with  a  chalky  matter,  which  could  not  be  wiped  off  with  a  towel 
nor  removed  with  a  naii-brush.  Tlu-y  presented  an  exquisite  iinibilion 
of  the  plasteretl  appearance  of  a  gouty  cartilage.  If  vertical  sections  of 
such  oartihigeK  (previously  hardened  in  alwolute  alcohol)  were  made,  and 
examined  with  tho  microscope,  the  deposit  was  seen  to  be  situated  in 
t^e  eutjAtanco  of  the  tisstie,  cloeo  l>oncath  tlio  synovial  surface  of  the 
cartilage,  and  could  lie  identiHetl  us  cousbting  of  a  dense  felt  uf  Hnc 
needles  of  hiiinitc.  The  deeper  layers  of  the  curtilage  were  not 
affected. 

It  nuiy  be  iiiferreii  that  iho  uralic  deposits  which  occur  in  the  liga- 
mentous and  tendinous  structures  of  gouty  joints  are  pro<liKe<l  in  the 
same  way  as  thosn  found  in  the  articular  cartilages ;  that  the  precipitn- 
tions  take  place,  chiefly  at  lejist,  from  the  synovial  fluid  with  which  they 
arc  l>athcd,  and  that  they  arc  not  primarily  iluc  to  morbid  changes  in  the 
Structure  of  the  lis.sue». 

Two  questions  may  now  be  asked ; — First,  why  does  gouty  precipita- 
tion take  place  preferentially  in  synovia  nttdcr  than  in  its  cogimtes,  the 
serum  of  the  blooil,  and  lymph  ?  And.  second,  why  do  the  joints  differ 
so  much  from  each  other  in  their  liability  to  attack }  I  will  discuss  the 
two  qiie-stions  together,  as  the  arguments  often  dovetail  into  each  other. 
It  may  he  that  there  is,  iis  Sir  A.  ttarmd  .suggests,  some  9|)ccial  attraction 
in  the  joints  for  uric  acid.  But  there  art!  undoubtedly  other  farlnr« 
iviiich  come  into  pLiy.  Synovia  is  a  comparatively  motionlees  Huid,  while 
serum  and  lymph  are  in  ceaseless  motion.  And  as  a  still  pool  cni'stAllisc*^ 
hito  ice  souner  tlian  a  nmning  brook,  ^  likewise — suppoaing  Berum, 
lymph,  and  synovia  to  lie  equally  impregnate<l  with  urates  and  sodiuni 
salts — the  tranquillity  prevailing  within  tho  synovial  sacs  woidd  give  to 
synovia  a  priority  in  uratic  precipitation  over  the  restless  bIi>od  senim 
and  lynijjli.  Then,  as  regards  the  varying  liability  of  tho  diircn?nt  joiniK 
to  gouty  attacks,  it  may  be  pointeil  out  that  the  srnoviid  pouchea  .-uul 
Bheaths  are  shut  sacs,  standing  apart  from  each  othej',  and  isolatetl  from 
the  general  jianmixia  of  the  cirrnlation.  It  might  consequently  be  ox- 
pecte*!  that  the  synovial  fluids  indifferent  joints*  Hh"uld  f)re»eiit  tlifferenccs 
in  the  relative  profvoi-tiona  of  their  constituents  ;  indeed,  this  is  so.  Some 
are  ccrrainly  more  concentrated  than  others,  and  we  can  easily  believe  that 
they  are  not  quite  identical  in  the  degree  of  their  impregnation  with  nrnles 
and  with  sodium  salts.  In  this  way  tho  several  joints  might  come  to  vary 
considerably  in  their  liability  to  iiratic  precipitation. 


Frorichft  has  coninbut<?d  rwrno  iiuerestiiig  |iai'ticular9  on  sjTioviii  in 
auiliiAls.  lii*  observations  indicate  that  synoviii  vanes  bath  in  i|iiantity 
and  rjuolity  under  tliiltrent  modes  of  lift'.  He  found  that  stall  fed  huraes 
iuk]  Dxen,  leading  nti  idle  exiatetice,  had  twice  iiii  niucli  nynovra  in  llieir 
jointa  as  aimilar  aniraaU  roaming  in  the  meadovs  or  doing  work.  More- 
over, the  comimaition  of  the  fluid  varied  in  the  contrasted  conditions.  In 
the;  idle  unimals  the  synovia  was  muie  watery,  and  contained  lees  atbu- 
miniiid  matters,  biit^ — and  this  is  significant — a  larf;er  proportion  of 
■  ininet^Kl  saltfi,  which  consist  almost  ennroly  of  sodium  Mills.  \\  o  might 
Icuiijeciui'c  from  thit>  oW'rviiliuu  that,  if  hoi-si'ti  and  oxen  were  liable  to 
uratic  prccipituttuns,  the  idle  sudl-fcil  aniwaU  would  be  more  subject  tu 
such  dei>OKiu  than  the  sann^  animiUs  leading  a  more  active  life.  IVrhaftt 
we  may  discern  herein  one  reason  why  men  who  lea<i  a  sedentary  life  are 
more  ^ibjccT  to  j:out\'  de|>u^its  than  nun  who  uiko  active  cxereisi'. 

Interpretation  of  the  Appearances  found  at  the  Necropsy  of  Gouty 

Subjects.     Re-solution  of  Gouty  Deposits.^  Kef  ore  leaving  the  i(ubit>(.'t  of 

the  tripc^gritiihical  distrilmrimi  of  L:<tnry  dejKwiiR,  a  word  may  Im  SJiid  V»n 

the  need  of  caution  in  interpreting  the  aiipearanccs,  Wth  positive  juid 

negative.  o)«erved  at  the  necropsy  of  gouty  subjeitji.     The  incidents  of 

thc<  gouty  fliatbesie.  especiatly  in  the  earlier  periods,  pursue  a  tnarkedly 

.jnte'iTUptwl    (ourso.       Txmg   intervidii  of    months  or  yeara   often    elapse 

:tween  the  arthritic  outbreaks.     During  these  iuievvals  the  blood  of  the 

juty  man  reeovers  itji  purity  more  or  less  eniri[>ietely,  and  approximateii 

its  content  of  urie  acid  to  the  blood  of  a  healthy  jtersun.      The  i^olvetit 

reljition  of  the  liodily  fluids  to  the  material  of  gouty  deposits  h  simpi}'  a 

4)Uestion  of  saturation  or  subdaluiation.      If  the  lyraph  or  synovia  at  u 

trtain   s[K>t   becfime   saturated,  ur  rather  su])crsittunited,  with   Mudtiim 

riurate,  precipitJition  of  that  subst-inee  will  itievitahly  take  place  into  the 

jniiguotiB   tihrouK   tissues  ;  and   if,  after  (inch  im  event,  the   lympli   or 

ynnvia  recover  itd  purity  and   become  approximately  free  from  biumte, 

'm  in  due  course  usually  comes  about^  a  proeeas  of  slow  r(!-.<M)lution  will  of 

neceteity  ect  in.     For,  m  has  been  before  demonstrated,  sodium  biurate, 

although  very  sptiringly  soluble,  is  not  absolutely  insoluble  in  these  media. 

Thn  rate  and  amount  of  rr-sohition  of  lUTitic  deposits  must  nceessarily 

iry  igrcaily  in  diO'erent  cases — acconling  xn  the  degree  of  sulxvatumtion 

llutiiRil   by  the  bo<liIy  Huids,  the  inassivenoss  and  penetrability  of  the 

-;u)isit«,  :ind  the  length  of  time  during  which  the  fuvotuiible  conditions 

lure. 

If  re^rd  be  had  to  the,  often,  long  survivorship  of  gouty  persona,  and 
jfhv  interrupted  course  of  the  arthritic  incidents,  it  scfins  hi^'hly  probable, 
the  lajise  of  a  long  lite,  that  deposition  and  resolutinn  of  umtic  matter 
ly  t&ke  place  once  and  again  in  a  gouty  joint.  Tiiere  are  undoubted 
u  has  been  alrt;uly  pointed  out,  in  which  no  uraiic  deposiu 
Have  Ijcen  found  after  death  in  joints  which,  at  some  previntis  period, 
had  luidergone  detinite  gouty  attacks.  The  presuniption  in  such  a  case 
not  tluit  drposttx  never  c.Yi!>te<l.  )»tit  tluit  in  tlie  intervals  of  umend- 
m^nt  they  had  been  redissolvef).     Uratic  concretions  in  the  pinna  gf  the 
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ear  have  eomctimes  been  Hctimlly  ohfierved  to  come  and  go,  and  come 
iv^iii.  There  is  uo  reason  why  the  siioic  thing  should  not  occur  within 
thu  jointti ;  itml  uuch  vunishml  concrcliojis  niighl,  or  might  not,  leuve 
Iwhind  thera  pernuinent  changes  in  the  cartilages  .-im!  bony  atructuroft  a* 
teU-t)i.lo  oMdenco  of  their  foi-mer  presence.  On  the  other  hand,  ihe  dis- 
covery after  deatb  of  iiratic  deposita  in  a  joint  is  not  always  to  be  regardc*! 
u  a  ccrUin  proof  that  the  joint  hud  (Mi&scd  through  jui  iidUininiatory 
gontv  attack.  The  observations  of  Moxon  and  Fiigge  «eeni  to  \v«rr«nt 
thin  concbision  ;  and  they  i-&isotiabIy  surest  that  when  the  precipitjitjon 
of  the  urates  takes  place  slowly  and  by  degrees,  there  may  be  no  accom- 
jianying  inflamnuitory  outbroak  to  mark  the  event  (4).  The  casea  of 
Levison,  before  cited,  also  support  this  conclusion  (see  p.  129). 

The  experimental  oxndeneu  Wforo  adduced  indicates  ttiat  when  lymph 
or  synovia  is  impregiuitcd  with  i«(jdiuiD  biunitc  to  ur  above  1  part  in 
(iOOO,  the  medium  is  su}>ersaturated,  and  precipitation  either  actimlly 
occurs  or  i«  impoiuling.  On  the  other  hand,  when  these  fluids  contain 
less  biiirate  than  1  part  in  10,000,  the  medium  is  undersa titrated,  and 
there  resides  in  it  a  eertain  power  of  ^dissolving  iLralic  deposits ;  the 
nearer  the  medium  is  to  freedom  from  urates,  the  higher,  of  course,  rises 
this  stilvent  power.  It  may,  further,  be  infeiTed  that  the  solvent  miction 
will  be  most  elective  in  the  case  of  deposits  situated  in  textures  likr 
the  fibrous  tisaues,  which  have  a  comparatively  free  lymph  flow  ;  0111!^ 
conversely,  that  it  will  be  least  effective  in  textiuvs  like  the  cartilages, 
which  have  a  sluggish  li.*mph  How.  This  is  probably  the  reason,  or  the 
chief  reason,  why  the  cartilages  figure  more  prominently  than  the  Abrotis 
structures  in  the  morbid  itjiutotny  of  old  gouty  joints.  Probably  both 
tissues  were  originally  infiltnit«d  with  biurate  crystals  in  equal  degivos  ; 
hut  the  fibrous  stnictures  atford  greater  facilities  for  their  re-sohition  in 
the  periods  of  amendment  than  do  tJie  cartilages,  ht-nce  the  gn;ater  per- 
sistence of  the  deposits  in  thu  latter  tissue. 

The  Mode  in  which  Uric  Acid  produces  Its  Injurious  EflTects. — A 
problem  of  great  intirreat  in  the  ojucidiitioti  oi"  gouty  nmiiifcutatinns  \&  the 
mode  or  modes  in  which  uric  acid  priHlueeii  its  injurious  etTects.  The 
main  qui^stiuu  is,  whether  these  elfocta  ara  exclusively  due  ro  thu  meefiani- 
rul  lUtimuje  conKe'iuent  on  its  precipitation  sa  Kf»(liun»  biurat^'  in  the 
tis»u&9 ;  or  whether,  in  addition,  uric  acid  circulating  in  the  blood  in  a 
state  of  solution  is  capable  of  acting  a«  a  cfieriiical  poison. 

With  regani  to  the  incidents  of  regular  gout,  the  mechanical  hypothesis 
seems  to  offer  a  nntural  and  cnutplt.'te  explanation.  The  ciyHtals  of  sodiuTii 
biurate  precipitated  in  the  cartilaginous  and  fibrous  stmcture-s  of  the  joints 
necessarily  iu:t  a*  foreign  l>odic8;  they  excite  irriirttinn,  cleg  the  lyniph- 
cliannels,  exercise  pressure  on  the  tissue-idements,  and  impede  their 
nutritive  operations.  These  ettects  ;Fiut)iciontiy  account  for  the  inflamnia- 
tioD,  pain,  and  swelling  which  ensue,  and  explain  the  remoter  degenera- 
tive changes  which  follow  after.  Nor  need  we  look  beyond  physical 
conditions  to  account  for  the  <liver8ity  of  the  local  mimlfestations.  It  i» 
easy  to  understand  that  depositions  occurring  within  the  tense,  unyielding 


structures  o£  the  jointa  would  produce  resulLi  widely  differeiit  from 
fiUntUr  depositions  in  the  looee  Bubcutaneoiift  tissue,  or  in  the  rim  of  the 
car.     It  is  eijiuilly  easy  to  understand  that  the  stiddenneas  or  stowncss 

lOi  tlie  precipiiAtiuii,  its  copiousness  or  scuutincss,  wuiild  neces$»rily  cause 

F^reat  variation  in  the  iiitt'.nsily  and  chiirHclur  of  thi:  loi:ul  di:«iui-htincc:>. 
So  cisy  and  natural  is  this  explanation,  th»t  from  our  general  knowleilge 

.of  puthological  cause  and  ei'ect  wa  might  even  prttdjct  that  if  similar 
iddeit  aiid  copious  depositiuns  ot'  crystals  of  carbonate  of  lime,  or  of  any 
he-r  inert  sniMtance,  were  to   take   place   in   the  same  localities,  there 

'would  follow  very  much  the  samo  traiTi  of  morbid  se«|nenceA  as  are 
vrilncttsod  in  conucxioii  with  urutic  prucipitation^. 

It  is  to  thu  explanation  of  the  phenomeim  of  iri-cgiilar  gout  that  the 
niwhanical  conception  of  the  action  of  uric  acid  aucms  iuadc4|tiatc  :  and 
it  in  to  meet  tliiR  )ai;k  that  the  hypothesis  of  a  poiRonoux  action  Iiak  buen 
set  up  and  is  invoked.  The  viscera!  distiu'bances  and  manifold  neuroses 
which  tn.tublo  ihc  gouty  have  not  yet  been  aiiatoruically  tnicc'l  to  unitic 
preripiutio[i,  and  there  seemed  no  other  way  of  explainiog  their  occur- 
rence— if  th«y  wero  to  be  tinkol  with  nric  acid  at  all — except  by  aaaiun- 
inji  uric  ju:id — or  nuhor  the  urates— to  be  possessed  of  toxic  properties. 
The  acccptiiuce  of  this  view  iipjjcrtra  on  several  gix>und8  to  be  extremely 
diflk-ult. 

There  is,  first,  complete  ahsonco  of  direct  experimental  proof  that 

iliric  acid  is  poisonous.  AuinuUsj  have  been  mado  to  ingest  large  qiiauti- 
tica  of  lu-ic  acid  with  their  foo<l,  and  lualcs  in  solutlou  have  been  freely 
injected  into  their  veina,  without  eliciting  any  signs  of  jwisoning. 

In  the  next  place,  the  notion  that  uric  acid  is  poisonous  sotMns  opposed 
lo  broad  biolo^cal  analogies.  Uric  acid  is  the  physiological  bomologue 
of  urea :  each  of  those  bodios  c«itifititutcs,  in  its  »opuratc  domain,  tbc 
fiual    term   of   nitrogenous   mulalxilii^m.      It  cannot  bu  Rnid,  without  an 

iiaboM  of   terms,  that  urea  is  a  poisonous   subsUince  ;  and   it  wouh!   be 

.«tnmge  if  it<i  homologue,  uric  acid,  diflered  from  it  in  so  important  a 
particubu*  as  the  possession  of  toxic  properties. 

The  byfMithesis  appears  not  less  improbable  when  examined  from  a 
nearer  point  of  now.  The  system  of  the  gouty  man  is  at  timos  surcharged 
with  urates.  On  the  eve  of  an  outbri-ak  the  fluids  of  his  liody,  in  parts 
at  least,  must  be  impregnated  with  biiirates  to  saturation  ;  for,  of  course, 
no  precipitation  cun  occur  until  this  |>oint  is  reached.  Yet,  with  tlui<)s 
thus  saturated  with  urates,  such  persons  often  betray  not  thf  slightest 
•iji;n  of  poisoning,  and  enjoy  comploto  immunity  fi-om  symptoms  of  every 

i^jd  until  overtaken,  uuwamed,  by  the  sudden  precipitation  which  pro- 

]T(^cee  the  arthritic  attack. 

A^'n,  the  manifestations  of  irregular  gout  are  so  extremely  diverse 

\in  fott  and  chaructcr  that  it  is  hard  U^i  Itetiuvc  that  they  can  be  produceil 

[liy  ooti  and  the  same  toxic  agent.  Sometimes  they  implicate  the  stomach, 
flonetimea  the  Uvor,  heart,  or  lungs,  and,  oftonest  of  all,  the  nervoutt 
•yflt«ro.  Thi«  diversity  is,  however,  easily  explicable  on  iho  supfHwition 
that  the  disttirbances  are  caused,  not  by  uric  acid  in  a  state  of  solution 


acting  as  a  poison,  but,  like  the  arthritic  manifestations,  by  nratic  da- 
position  ;  that  ia  to  say,  by  actual  preripitiidon  of  crystals  of  hiuraio 
into  the  coiiiiectivo  and  tibi-ous  structures  of  the  lniplical«U  organs,  or 
into  thL'  fibroiis  sUaaLa  of  tiie  nerves  which  coutro!  their  funetioiis. 
Ob&ervaliouH  ;iL  the  bedaide  and  in  the  deatl-houiiQ  Ivad  to  the  inference 
that  uratic  precipitation  is  very  \-ariahle  in  its  mode  and  incidence.  In 
certain  conditions  the  crystAU  appear  to  desctmrl  in  suddon  and  copiona 
shnircrs,  which,  as  in  the  regular  arthritic  seizui'es,  provoke  a  sbarji 
inHamniatory  reaction.  Under  other  conditions  the  crystals  seem  to 
fall  in  gentle  sprinklings,  sufficient  perhaps  to  cntise  iintJttion  if  the 
implicated  litisuc  bo  u  ^eitsllivc  one,  but  not  enough  tu  cause  dowtiri>:ht 
inHumnuition.  The  peculiar  pricking  [lains  in  the  joints  which  luiinti 
gouty  i»ersona  invariably  experience  after  partJiking  of  certain  wines  are 
highly  suggeativQ  of  the  occurrence  of  those  slighter  precipitations  Mow 
if  these  slighter  pi-ecipitatiuns,  inst^-ad  uf  falling  un  the  juinU,  were  lo 
fall  upon  the  membranes  of  the  lirain  or  u[K)n  the  Hbnms  sheaths  of  the 
nnrve-mots,  they  would,  I  submit,  afford  an  :idet|uai*  explanation  of  the 
phenomena  of  irregular  gout  Of  course  it  may  be  objected  that  no  such 
slight  precipitations  have  actually  been  found.  Bill  have  they  been 
looked  fori  Has  the  microscope  been  used  in  the  investigation  t  In 
pifisecuting  such  a  search  it  waulrl  have  to  bo  Iwrnc  in  mind  that  pre- 
cipitations of  the  kind  sujiposed  wuuld  be  apt  to  be  ftigitive,  and  that 
negative  resulu  would  have  tu  be  iia-er]>retcd  with  caution.  For  it  i^ 
obvious,  in  the  case  supposed,  thai  when  the  stress  of  situmtion  of  the 
fluids  with  urates  was  relaxed,  and  the  blood  iignin  recovered  its  potver  oC 
di^aolWng  these  compounds,  these  slight  deposits  wotild  be  speedily  removed 
by  re-soluiion,  and  not  a  tnune  of  them  might  remain  at  tla-  iiut^tpsy. 

We  scarcely  realise  how  imminent  a  slight  but  widesprea<l  pivcipitji- 
tion  of  the  crystiJIine  biurate  must  not  infi'cquently  be  in  tlie  gouty 
system — implicating  the  blood  and  lymph,  as  well  as  tht-  fibrous  tissues 
tiiroughout  the  Iwidy.  It  has  Imhiii  alrejuly  shewn  that  when  the  serum 
of  the  blood  is  impregnated  with  sodium  bi\u'ate  to  the  extent  of  1  pjirt 
in  6*J00,  6U|JorsHlunaion  is  atttu'ni-d  ;  and  pn-cipil/ition  is  then,  of  cotii-se, 
imminent:  now  Sir  A.  darru^i  has  proved  by  quantitative  aindysis  that 
the  blood'Senim  of  the  gouty  man  is  sometimes  actually  impregnated 
with  uric  ii*id  to  this  extent.  These  two  facts  taken  together  indicate 
that  the  explanation  of  the  phenomena  of  irregular  cout  here  suggested 
stands  on  a  strong  Imsis  uf  a  priori  probability — and  thus  dispenses  with 
tlie  nei^essity  of  assuming  that  mic  acid  and  its  comjwumls  are  endowed 
with  ptiisonous  qualities. 

This  ni'Mle  of  viewing  the  subject  enables  us  to  bring  the  diverse 
morbid  efTects  of  uric  acid  into  luiiform  line.  L'ric  acid  and  its  com- 
pounds are  deleterious  simply  becitiise  of  their  s|Ukring  solubility  in  the 
bodily  media.  It  may  be  said  that  the  final  cause  of  iiric-aeid  gravel  is 
the  sparing  solubility  of  free  uric  acitl  in  urine;  in  like  manner  it  may 
bt;  said  that  the  final  rjuise  of  gouty  ])r(H:ipitations  is  the  s|i{iring  solu- 
bility of  sodium  biurate  in  blood-serum,  lymph,  and  synovia. 


The  facte  aiid  argumenu  adduced  by  cbc  lute  Sir  William  KobvrUt  vnih 
rcgtinl  to  tho  relntioii  of  uratdemia  and  urato«it4  tu  ^out  &n  of  much 
wniglit,  but  like  other  hypotheses  of  gout  present  conanlprahle  difficultieii, 
and  have  met  with  opposition  and  criticism.  In  the  first  phicc,  some 
di'iuht  has  been  thrown  on  the  existence  of  *iiiadrianit<-'3  a»  detiuit*  coin- 
pouud^  and  also  on  the  tjucslion  wliulher  uric  acid  exist*  in  the  blood  as 
a  tjUfulri urate.  Analystiti  ha\'e  apparently  ahe\rn  that  the  so-called  qiiad- 
rinmtc«  of  the  iirine  bavo  not  cdways  the  compo«itioii  required  by  the 
formulft  MHUI1,U,  an  excess  of  bases  is  frequently  present,  and  thus 
these  obecrverK  have  rc^nleil  the  deposit  as  a  mixtuiv  of  uric  arid  and 
biuniCeB  in  var^'tng  proportionn  (Tunniclitle  and  Kosenhoim).  Id  meet 
this  objoction  it  has  been  sug^c^t^d  that  the  so-called  ijuadriiiratcs  way 
ha%'e  A  gtcalcr  nuoilor  of  molecules  of  uric  acid  loosely  combined  Hith 
bitimtes  and  with  the  formula  MHUjiH^U  instead  of  that  aaaigned  by 
hoWrta.  The  oxiwrimfnt-i  larried  out  by  Robert*  would  seem  to  shew 
that  uric  acid  is  dissolved  in  the  blood  in  some  other  form  than  that  of 
a  biurate,  since  tho  solubility  of  ihlii  sail  is  insufhciont  to  account  for  the 
quantities  of  uric  acid  that  can  be  dissolved  in  senun.  Dlfiiculties  such 
as  these  have  led  to  the  suggestion  that  uric  acid  is  perhaps  iiornially 
drawlved  in  the  blood  in  the  form  of  an  orgiuiic  compound  from  which 
the  kidney  is  able  to  split  off  uric  acid.  This  at  present  is  only  a 
Dpecubitiun,  but  if  correct  might  have  an  imjiui-tant  bcjiring  on  the  nature 
erf  urataemia  and  of  gout,  since  it  is  pisftiblo  that  in  gout  uric  add  might 
be  present  in  the  blood  in  an  ahnormiii  form  us  well  a*;  in  excess,  or  even 
thai  in  some  instances  there  might  he  no  excess  but  only  the  ahnoniial 
form.  Such  a  view  might  explain  the  absence  of  excess  of  uric  acid  tu 
Uie  blood  of  the  gouty  described  by  some  observers. 

The  condition  of  uiataemia  is  one  of  much  importance  in  the  patho 
logjk'  of  goul,  and  is  uecess-arily  closely  ai^sociated  with  the  physiology  of 
uric  acid.  Uric  acid  is  u  diureitl,  that  is,  \i»  uioleculc  cont&inii  two  urt-a 
radicles  joined  together  by  a  tricarbon  group.  an«l  although  uric  acid 
cut  be  brokon  up  into  lu-ea  its  more  important  relationship  is  with  the 
imrin  bases.  Purin  has  the  empirical  foi-mula  C^H^N^,  and  uric  acid  is 
an  oxypurin.  The  other  oxypurins  met  with  in  the  l>ody  and  in  the 
f((Oi|  an*  xanthine  and  hypoxan thine.  Adenine  and  guanine  are  purins  in 
vbich  the  oxygen  atom  i^  it-placod  by  an  amido  group;  and  these  enter 
into  tiie  composition  of  nucieiii.  The  decomposition  of  nuclein  in  the 
bi>dy  IcarU  t'l  the  formation  of  xanthine  and  hypoxanthinc,  and  these 
are  in  part'  oxidi^od  to  uric  acid  and  excreted  as  such. 

The  uric  acid  excreted  in  the  urine  ha-"?  a  twofold  origin,  |)art  (>eiijg 
derived  fn»m  the  fuu<I  and  part  directly  from  the  nictabolit^m  of  the 
LiMUes.  The  former  is  often  spoken  of  as  exogenous  and  the  latter  as 
biid(^nou«  in  origin.  At  one  lime  it  was  thought  that  the  quantity 
of  uric  ocid  in  the  tyine  wa^  mainly  depoudent  ou  the  quantity  of 
{irotetn  in  tho  fiKKl  as  h  the  case  witli  ureii.  and  that  a  certain  defiiu'tc 
rchuJonaliip  exiate<l  between  the  quantities  of  these  two  suliiitances 
eXLreied.  and  finthcr,  that  tht*  foimation  of  uric  acid  might  be  looked 
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upon  as  the  result  of  the  deficient  oxidation  of  proteins.  The  exogenoiii 
mnc  acid,  however,  is  not  related  to  the  i/umititt/  of  protoin  ingested,  but 
to  the  luU'trf  of  the  protein,  in  other  words,  it  de]>ends  on  the  ingestion 
of  purin  baseg.  By  the  administration  of  n  diet  free  from  purin  bases 
the  uric  acid  in  the  nrine  falls  to  ft  certain  constAot  quantity  for  each 
individual,  and  nil  is  then  derived  from  the  metal>olistu  of  the  tissues. 
Uoughly,  :ifM>ut  on«vhidf  of  the  uric  aciii  normally  present  in  llie  urine 
Jirises  from  the  pnrins  in  the  food,  and  the  other  half  from  the  puriiis 
metabolised  from  the  tissueti.  Although  the  uric  acid  in  the  tu-iue  is 
derived  from  the  purine  of  the  food  and  tissues,  yet  the  whole  of  the 
piirinfl  of  the  food  s.nd  pntbably  also  thotie  of  the  tiicsiioit  are  not  con- 
verted into  uric  aciil.  In  the  case  of  such  i;nbstince.>;  as  hrpoxanthine 
prcBont  in  the  food  about  one-half  appears  in  the  urine  as  lu'ic  acid,  the 
other  half  being  broken  up  in  the  courae  of  mctaboli&m  into  ureu,  carbon 
dioxide,  and  water. 

These  noncliwions  have  largely  been  dwluced  from  the  expt-riments  of 
Hnn.-in  iind  Schur,  who  studied  the  exci-eiion  of  purins  under  diO'crcnt 
ilieiA.  In  their  exi>eriinent«  four  different  diet*  were  investigated. 
Firat,  a  meat  diet  containing  a  large  (piantity  of  nitrogen.  Secondly, 
a  milk,  cheese,  and  egg  diet  containing  the  ftame  quiintity  of  nitrogen. 
Thirdly,  a  milk,  cheese,  and  egg  diet  i,-ofitaiiiing  much  less  nitrogen  than 
diet  Xo.  2,  owing  to  lice  Iwing  substituted  for  a  portion  of  the  milk, 
cheese,  and  eggs.  Fourthly,  a  vegetable  diet  containing  the  Hame  amount 
of  nitrogen  as  diet  No.  ."i.  The  examination  of  the  urine  shewed  that  the 
tjUiintity  of  uric  tu?id  and  other  ptuins  was  greatest  in  the  flesh  diet;  but 
that  the  quantitit-a  excreted  with  the  other  three  diets  were  approximately 
equal  notwithstanding  the  very  great  differences  in  the  amount  of  protein 
contained  in  these  several  diets.  The  Oe&h  diet  containwl,  of  course,  con- 
siderahle  quantities  of  nucleiii  and  other  purin  Ijases,  wliercjis  the  other 
three  diet^,  although  varying  iu  their  nitrogen  content,  all  resembled 
one  another  in  lieing  practicallv-  free  from  purin  Iwwe*. 

Those  oxporiraents  shewed  that  the  uric  acid  excretion  of  endogenous 
origin  was  uninfluenced  by  the  diet  so  long  as  this  was  fitie  from  purins. 
The  amount  of  nilrogun  excrettd  in  the  form  of  purin  Ijodies  on  a  purin- 
free  diet.  La.  the  endogenous  purin -nitrogen,  is  remarkably  constant  for 
the  same  individual,  although  it  may  vary  within  wide  limits  in  different 
individuals.  The  variation  in  different  individuals  is  of  obscure  origin, 
and  does  not  seem  to  be  related  to  the  body-weight  nor  even  to  the 
amount  of  work  that  is  jierformcd.  The  exogvnoua  purin -nitrogt'n 
derived  from  the  metAliolism  of  the  food  owea  ita  origin  to  the  purin 
lioilies  present  in  glands  and  muscles.  Xanthine  and  hy^ioxanthinc  and 
niicloin  are  the  most  important  of  these,  and  sjieaklng  roughly  alwut  one- 
half  of  the  nitrogen  of  hypoxnnthine  reappears  in  the  urine  as  uric  aci<l, 
and  this  fraction  is  constant  in  all  the  individuals  of  the  same  species. 

Some  controversy  has  taken  place  wn'th  reference  to  the  destination 
of  the  other  half  of  the  nitrogen  of  the  purin  basics  of  the  fixxl.  Some 
wricen  have  thought  that  this  portion  becomes  stored  up  somewhere  in 


the  orgaoigiu ;  otbera  have  thought  that  It  i»  destroyed.  Numerous 
experiments  have  ^ibewn  that  the  extmot  of  the  liver  in  certain  animals, 
eB|»»!cially  the  dog,  w  capable  of  destroying  uric  acid  liy  oxidation.  In 
other  animals,  especially  liio  horbivora,  cxiraot  of  kidney  is  capable  of 
dwompofiing  uric  acid.  The  oxidation  of  uric  acid  by  the  liver  probably 
explains  why  uric  licid  docs  not  accumulate  in  the  blooil  after  double 
nephrectomy.  That  some  of  the  purin  bodies  may  be  oxidised  dnrinj;  the 
process  of  metabolism  by  such  urgiins  as  the  liver  may  bo  of  coiisidcrablo 
importance  in  the  pathology  of  uric  acid. 

The  main  facta  derived  from  exi>erimenUd  investigation  may  shortly 
he  summarised  by  Btatin<;  that  the  uric  acid  normally  excreted  is  of  doiible 
origiD,  part  being  derived  from  the  purin  bases  in  the  food  and  pari  from 
the  metabolism  of  the  tiiisues,  especially  probably  the  muscles;  that 
jiproximately  half  the  |>urin- nitrogen  of  the  purin  bises  of  the  food  is 
_  tcreted  in  the  form  of  uric  acid,  etc.,  in  the  nrino,  and  that  the  remain- 
ing portion  undergoes  oxidation  in  the  l>ody,  especially  in  the  liver,  and 
that  normally  the  blo>:Kj  is  kept  free  from  apprceiaUIu  quantities  of  uric 
acid  partly  owing  to  the  excretion  by  the  kidney  and  partly  owing  to 
this  oxidation.  Ijistly,  that  the  qimntity  of  niti-ognn  in  the  urine  of 
radogeuoos  origin,  and  therefore  derived  fi-om  the  metabolism  of  the 
tissues,  ia  constant  for  one  and  the  same  indindual,  but  varies  within 
wide  limits  in  dill'orent  individiuds. 

(.*rnniing  that  in  some  cases  of  gout,  if  not  in  all,  an  excess  of  uric 
acid  ma}'  be  present  in  the  blooti,  thi.s  cxce.sf  may  arise  from  one  of  three 
cKOsea :  (1)  an  excessive  ingestion  of  purin.  bo^cs  in  the  food;  (2)  a 
diminished  destruction  of  purin  Ixises  in  the  tissues,  especially  the  liver; 
and  1 3 )  a  tliminishcd  excretion  of  such  ba£es  by  the  kidneys.  There  can  he 
no  doubt  that  a  diminishod  renal  excretion  of  uric  acid  is  very  often  present 
in  gout,  and  tbiis  theoretically  may  arise  either  from  inability  on  the  purt 

the  kidney  to  excrete  uric  acid,  or  clue,  m  suggested  by  von  Xt«ordcn 

Ibd  othor»,  that  the  compound  of  uric  acid  with  some  organic  substance 

that  is  normally  present  in  the  blood  is  not  formed,  and  thus  the  tiric 

acid  reaches  the  kidney  in  an  abnormal  form  that  is  excreted  with  difficulty. 

U  is  probable  that  the  mere  excessive  ingestion  of  purin  bases  ami 

diminution  in  the  oxidation  of  piuin  bases  in  the  tissues  would 
ly  leiid  to  a  condition  of  urat<iemiu  if  the  excretory  activity  of  the 
kidney  were  unimpaired.  The  nornuil  kidney  can  excrete  very  largo 
quantities  of  uric  acid,  for  example  in  leukaemia. 

The  topographical  dUtribution  of  uratic  dejHwits  in  gout  may  be  very 
well  explained  by  Itobtrrts's  observations  on  the  influence  of  sodium  salts 
Id  detonnining  the  precipiUitlon  of  biuratcs,  but  this  hypothesis  scarcely 
>Uins  the  whole  problem  of  uratosis  since  it  fails  to  liccount  for  the 

"Dcf  of  uratic  deposits  in  the  joints  and  fibrous  tissue  in  other  non- 
gouty  conditions  in  which  an  excess  of  tuic  acid  is  pi-esent  in  the  blood. 
It  may  be  that  in  the  non-gouty  states,  where  an  excess  of  uric  acid  is 
prescnl  in  the  blood,  the  renal  activity  is  able  to  remove  the  cxccsst  with 
niSciani   rapidity  to  prevent  the  dejiosition  of  the  biiiratea,  but  this 


ftbsoiica  of  dc{X)(fits  in  iiou-goiity  states  has  iilsu  been  used  in  support  of 
the  argiitneat  that  the  essentuil  point  in  gout  is  not  so  much  an  excess  of 
nric  acid  in  cho  hlood  as  its  preaeiiM  in  an  abnormal  form. 

Symptoms  and  Course  of  Regrular  Gout. — The  first  invasion  of  goui 
is  UBuuily  uuc.v[)ocie<!.  A  luiiUlu-a^ed  man,  in  the  luidst  of  apparent 
hoiilth,  is  Hudduuly  seizf'd  in  the  night  or  early  morning  with  [uiiu  in 
the  ball  oi  onu  <if  the  great  toes  impticatini;;  the  nmtntarso-phalangeal 
jomt  By  morning  tliic  joint  is  red,  ten&e,  swollen,  immovabk, 
and  exquiiiiicly  tender.  ThtiKe  ^vrnptoms  are  accompanied  by  fever, 
scanty,  high-coloured  sedimentary  urine,  parched  tongue,  thint,  and 
anorexia.  The  patient  is  unable  to  put  any  weight  on  the  ailing  foot, 
and  ho  is  forced  to  remain  tn  bud,  or  at  least  to  keep  htb  room.  In 
the  course  uf  the  day  succeeding  the  onset  there  is  usually  considerable 
remission  of  thu  symptimis ;  bnv  with  the  advent  of  «voning  these  i-eturii 
in  aggravatofi  intensity,  and  the  second  night  of  the  attack  is  restless, 
sleepless,  and  nuirked  by  scvera  pain  and  rising  fevyr.  In  the  course  of 
the  second  and  third  days  the  swelling  about  the  joint  increases,  and  as 
this  goes  on  the  tension  and  paiti  dimiin'sh,  and  the  fever  tends  tosubside^ 
lu  a  week  ov  ten  days  the  paroxysm  exhausts  itself;  the  tumefaction. 
Btilfness,  and  tenderness  pass  away,  and  health  is  restored.  Such  is  oftou 
the  history  of  a  first  "  fit  of  the  gout."  Not  iufre<inently,  however,  the 
mischief  is  not  coiiHned  to  the  luill  of  the  great  too — other  joints  arc 
implicactid :  the  tai-sal  ami  metatarsal  joints  jxiruke  in  the  disturbance, 
and  the  joints  of  the  opixisite  foot  urc  affected,  either  at  tho  same  time 
or  in  i|Utek  succession.  The  pai*uxysm  is  then  of  longer  dunition,  und 
extends  to  two  or  three  weeks  bfifoi-e  final  subsidence.  The  rccovery 
fi-om  the  first  attack  of  gout  is  usiifdly  speedy  and  complero — the  joints 
regain  their  normal  size  and  suppleness,  and  the  general  health  Is  perfectly 
rc-c«tablishci). 

After  the  initijd^  attJick  of  acute  sthenic  gout,  such  as  that  above 
described,  there  is  often  an  inti;rval  of  one,  two,  or  three  years  Iwforc 
another  nsitation.  Uut  the  tendency  to  recurrence  usually  l»ecomes 
more  and  mont  proiiounce<i  :is  yeara  go  bv  ;  and  the  gouty  man  at  lengtli 
finds  himself  liable  to  an  att^ick  once  a  year,  or  twice  a  year,  in  the  spring 
and  autumn  seasons,  with  some  approach  to  periodic  regularity.  As  the 
flisoase  fastens  on  the  cunstilutiou  a  larger  numbei'  of  joints  are  attacked; 
the  knees  become  affected,  the  joints  of  the  hands,  and  the  wrists  and 
elbows;  the  attacks  :tA.iunie  a  sutHicute  chai-acter,  and  the  condition  caUed 
chronic  gout  is  entered  upon.  Kecovery  fn>m  the  pai-o.xysms  then  become* 
less  complete,  the  recurrences  mure  frequent,  and  the  dii^turbjince  nior* 
lingering  and  itersistent ;  some  of  thp  joints  become  permanently  enUrged. 
stiffened,  and  deformed,  and  chalk-stones  make  their  appearance  on  the 
knuckles  und  toes,  and  atMiiit  the  knees  and  cUiows.  If  the  disease  pn>- 
cee<l  unchecked  life  1>ec<)mes  ;in  almost  continuous  luartyrdom,  and  the 
oon8tituii<m  is  seriuusly  impaired,  (iout,  however,  is  not  often  the  direct 
and  immediate  cauAO  of  death.  Jforc  frofpiently  it  kilU  by  ono  of  iie 
complications — secondary  inflammation,  chronic  Ijright's  disease,  embolism. 
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ibrombosis,  or  arterial  degeneration.  Fortunately  it  is  only  exceptionally 
that  gout  proceeds  in  this  inveteniic  fashion :  more  commonly,  under 
the  influence  of  changu  of  habits  aided  by  medicil  Ireatinent,  the  down- 
ward course  is  arrested  or  mitigated ;  the  i-ecurrencc  of  the  attacks  is 
iliniinisbcd,  and  their  aex'erity  mid  duration  lessened.  U  is  often  the 
-fue  that  aa  years  advnuco  the  gouty  manifestations  tend  to  decrease  ;  and 
not  infrequently  persons,  who  during  the  middle  periods  of  life  have 
ftuficred  severely  from  gout,  aiuin  in  old  age  to  a  state  of  good,  or  at 
leut  fair  health  ;  their  gout  is  either  greatly  8ubjugHt<!d  or  has  entirely 
ceased  to  tninhle  them. 

Some  of  the  featureit  of  regular  gout  above  sketched  require  more 
detailed  consideration.  The  r^airrencf  of  ynuit/  parorifsms  exhibits  great 
uncertainty.  The  disease  sometimca  exhausts  itself  in  a  single  paroxysm; 
or  the  second  attack  may  only  occur  after  the  lapse  of  decades.  Thus,  a 
Yorkshire  squire  who  had  u  characK^riBtic  seizure  of  gout  at  the  ago  nf 
tweniy-seven,  had  his  next  attack  in  his  eighty-ninth  year.  In  the 
milder  forms  of  gout  it  is  by  no  means  uncommon  to  find  that  the  history 
of  the  disease  is  comprised  in  the  incidents  of  two  or  three  or  half  a 
dozen  attacks,  scattered  irregularly  over  a  long  life ;  or  perhaps  com- 
pressed into  the  ten  years  of  middle  age.  The  more  common  ruli?,  how- 
ever, is  for  attacks  to  occm-  once  a  year  or  twice  a  year.  Even  in  these 
ordinary  examples  breaks  in  the  regularity  of  the  periodicity  constantly 
occur :  either  an  attack  comes  before  its  lime,  or  is  postponed,  or 
altogether  omitted ;  or  an  intermediate  %'i8itation  happens.  In  very 
chronic  intractable  cases  all  regularity  is  lost,  and  one  attack  almost  runs 
into  another;  or  the  attacks  are  suspended  for  two  or  three  yours  and 
then  recur  again  as  Iwforetime.  These  irregularities  and  vicissitudes  are 
often  quite  inexplicablo  ;  in  many  instances  they  are  dependent  neither 
upon  medical  treatment  nor  ujion  altered  dietetic  habits,  lint  are 
due  to  spontaneous  changes  in  the  conatitution.  They  form  part  of 
the  natural  history  of  gout ;  and  it  is  important  to  bear  their  existence 
in  mind  when  we  seek  to  estimate  the  value  of  therapeutic  means,  in 
order  to  prevent  ourselves  from  becoming  the  dupes  of  misinterpreted 
sequences. 

PrvniitnUory  Su/ru. — A  gouty  man  often  has  premonitions  whirh  wani 
hini  that  a  seizure  is  impending.  The«e  warning  signs  may  previiil  for 
maoy  days,  or  even  weeks  before  the  actual  breaking  cut  of  the  attack. 
They  are  exceedingly  diverse.  The  moat  common  are  digestive  troubles 
— lo«  of  appetite,  Hatulenee,  and  acidity — with  irregular  action  of  the 
bowels,  and  the  passage  of  remarkably  offensive  motions.  Very  often 
the  mwt  prominent  signs  are  various  [icrvous  disopicre — cramps  in  tbo 
legs,  restlessness  and  irritability  of  temper,  nenralgia,  pricking  pain  in  the 
joints,  irritAting  cnngh.  unaccountable  depression  of  spirits,  persistent 
weariness,  headache,  and  palpitation  of  the  heart.  All  these  symptoms 
disappear  at  once  with  the  onset  of  the  arthritic  attack.  But  it  fre- 
qaenuj  hap|>eiis  that  no  warning  is  sounded:  the  seizure  comes  on 
onexpecteilly,  and  is  a  disappointing  surprise  to  the  patient,  who  perhaps 


$X  the  time  was  fceliii^  unusually  well,  and  had  no  presontimenc  iHiatever 
of  th(!  coming  storm. 

The  /riv:r  which  accompanies  a  gouty  pamxyara  is  not  naually  high  ; 
it  varies  in  dfigr<>e  with  the  severity  of  the  local  inflammjition  and  the 
number  of  joints  airected.  The  appearance  of  Jin  iiiilame<l  gouty  joint 
is  peculiar,  und  sugirestive  of  the  rci^uiuj^  diathesis.  The  joint  is  at  first 
tumid,  tense,  shining',  red,  and  verj'  tender,  and  the  cutaneous  veins  near 
it  arc  eulargerl.  ^Vs  the  swelling  increases  the  imiii  lessens;  later  the 
swoUon  parts  pit  on  presaure,  and,  fiiuiUy,  desquamate  as  resolution  is 
achieved.  Suppuration  does  not  attend  on  ordinary'  gouty  infhimmatioii ; 
hilt  whpn  the  larger  joints  anrl  bui-sae  are  implicated  there  i?  often  copioiut 
effusion  of  seroua  fluid  into  their  caWties. 

Joints  Ajfedni. — (_ruuty  inflammation  has  ft  characteristic  tendency  to 
attack  the  mctjLtiirso-phahingeal  aitlculationa  of  the  gicjit  toes.  These 
joints  i-arely  escjipe,  and  often  they  a.re  the  oidy  joints  implirated.  Of 
51 6  cases  of  gout  collated  hy  Scndamore  the  lo<-ji]  manifeAtatinnit  were 
confined  in  no  lesa  than  .141  instances  to  one  or  both  great  Mes.  The 
next  most  fre^^ucntly  attacked  joints  are  those  of  the  ankle,  instep, 
fingers,  wrista,  and  knees.  The  ellxiw  is  much  less  fre«juently  afteeted  ; 
the  hipf^  shonlderR,  the  articulation  of  the  jaw,  and  ihe  vortehnd  joints 
are  hut  rarely  involve*!.  Joints  which  have  Ijoon  damaged  by  some  pre- 
Wous  accident  or  disease  aro  more  prone  Ut  take  on  gouty  intlammation 
than  »ound  joints. 

I'nitir  iMpoxUs  (Chttlh-Sif>M»,  Tophi,  (lOtU^  Cmicrffmis:). — The occnrrence 
of  deposits  of  urates  in  the  tissues  of  the  body  is  the  most  chamcteristic 
feature  of  the  gouty  state.  When  a  joint  is  the  seat  of  gf>uty  in- 
flammation uratic  (leposits  take  place  in  its  citrtilagcs  and  fibroiu 
strncturcs.  Such  deposits,  when  cjinfined  to  the  interior  of  the  joint-«, 
are  of  course  not  clinically  recojtcni sable.  But.  as  has  Iieon  shewn,  ihere 
is  reaiion  to  believe  tbat  they  are  an  invariable  incident  of  an  arthritic 
SkttAck,  and  are  moreover  the  actual  excitant  of  the  inflammatory 
process. 

In  recurrent  long-continued  govit  these  deposits  arc  nut  confined  to 
the  interior  of  the  articuUitions.  They  take  place,  also,  in  the  parts  out- 
side and  around  the  joints — in  the  ligaments,  tendons,  and  subcutaneous 
tissue ;  they  also  invade  the  tendinous  sheaths  and  synorial  bursae  in 
the  i*ieinity  of  joints,  and  thereby  cause  enhirgenients,  thickerdngs, 
cripplin.gs,  and  <iefonnitics  of  the  implicated  limb.').  They  then  become 
a  prominent  feature  of  the  clinical  poriniiture  of  gout,  and  constitutfl  the 
source  of  the  chief  svmptoms  and  jihysical  signs  of  the  complaint,  (louty 
concretions  (or  tophi)  are  essentially  coropofl<ed  of  Rodiuni  biurate  disxemi- 
natcd,  ill  fcltcfl  masiics  of  crystalline  necflles,  through  a  matrix  of  con- 
nective tissue.  In  this  way  are  pnxluccd  the  knobby,  bidbous  fingers 
and  the  distorted  toes  and  knees  of  gouty  persons.  In  old-standing  cases 
gonty  concretions  may  lie  enormous.  Masses  as  large  a«  walnuts,  and  even 
a*  large  as  smaU  oranges,  are  now  and  then  seen  in  the  neighbourhood 
of  the  elbows  and  knees.     When  the  depoaita  approach  the  surface  they 


appear  as  ycltowish-white  masses  through  the  skin,  and  uccaHioiiiilly  they 
piuh  through  the  cutAneoua  covering  and  form  indulent  ulcei-«  over  the 
kniicklcA,  finger -joint^  or  toes,  and  discharge  a  punileot  ichor  caniaining 
myrintU  of  needles  of  sodium  biunae. 

Uralic  L-oucictiDiUi  are  not  itidtiicted  to  the  vicinity  of  joiiiis  ajid 
synovial  naca.  They  are  found  in  the  cutaneous  and  snlKriitMneouK  tissue;! 
of  the  palms  of  the  hands  and  the  soles  of  the  feet,  in  tho  penis,  in  the 
wlerotic  coiit  of  the  eye,  and  in  the  suptTlifiiU  apouL-urosfs  of  the  limbs. 
The  most  freijuent  scat  of  alm]'ticiiljir  gouty  concretions  is,  however,  the 
skin  of  the  ear.  Sir  A.  Garrod  gives  the  following  interesting  descrip- 
tion of  their  formation  in  this  situatinn : — "The  tyirliest  appenranco 
pro8cntc»J  is  that  uf  n  small  vesicle  under  the  skin  of  the  ht-lix,  us  if 
situated  between  it  and  the  fibrtj-cartilage.  The  contents  of  the  vesicle 
are  at  first  ojialesrent  or  milky,  but  afterwards  become  white  and  opaque. 
»nU  .acquire  the  consistence  of  cream.  After  some  months  the  vesicle 
ajwumci^  the  appearance  of  a  small  hard  and  white  bead,  closely  re- 
sembling a  pearl,  and  it  nuiy  remain  as  such  for  years ;  but  occjisionidly 
the  thiu  skin  is  worn  off,  and  the  bead  itself  becKimes  dctachefl  from  the 
cartilage,  leaving  only  a  slight  indication  of  its  presence.  If  the  vesicle 
b  puhcturod  in  the  early  stage  a  milky  fluid  exudes,  which  presents 
ander  the  micro.scope  the  ap[iearance  of  a  transparent  lii^uid,  in  which 
nre  fifjating  a  large  number  of  very  fine  cry-stalline  needles.  If  the 
contents  are  exantined  at  a  later  stftge  the  crystals  arc  found  aggrc^ted 
into  small  buntlles ;  if  the  bead  is  solid  it  is  difficult  to  sepArate  llicm, 
■s  they  a«lhere  strongly  together,  and  form  a  closely  interlace<l  crystidline 
masB."  The  existence  of  visible  iiratic  deposits  is  far  from  l»eing  constant 
tmn  in  long-standing  cases  of  recurrent  gout:  but  when  difici>vereii  ihey 
cnnstitate  an  in\'dluable  dingDo^tic  mark.  The  number  and  extent  of 
the  visiiilc  uratic  depositu  in  u  gouty  man  present  every  degree  of 
Tariation. 

The  severity  of  the  associated  symptoms  is  by  no  means  pi-o|jortionnl 
to  the  extent  of  the  uratic  deposits.  Patients  with  numerous  and 
enormous  chalk-stones  oft4>n  suffer  com|mra lively  littk.  Other  patients 
iritb  few  or  no  visible  concretions  suffer  greatly.  It  would  appear  as  if 
tho  irritatiori  and  intliimmatory  dtsturliaucc  caused  by  uratic  deposits 
depended  more  uu  their  altc  than  on  their  extent.  Even  slight  dcjHJsits 
taking  place  in  the  interior  of  joints  may  cjtuse  acute  sutfcring ;  but 
inuiienM  depoaila  may  accumulate  outside  the  joints,  or  in  detache<i 
bnrsM.  without  provoking  symptoms.  The  pearly  concretions  on  the 
«ftn  of  tlie  gouty  rarely  attract  the  ittteulion  of  the  {xiiietita. 

Irresrular  Gout. — In  the  internals  between  the  arthritic  paroxysms 
gouty  persons,  esfieciatly  in  the  earlier  periods  of  the  complaint,  often 
enjoy  perfect  health,  and  are  free  tVom  sj-mpioms  of  any  kind ;  hut  this 
u  not  always  the  case.  In  chronic  and  long-coutinued  cases,  in  which 
rapmt«d  uitncks  have  occurrp<1.  the  gouty  man  is  well  aware  that  his 
onemj'  is  nut  altogether  dormant  even  during  the  interv^-ds  ;  and  he  is 
trouMed  mon*  or  loss  with  certain  disturl>ances  and  siiinptoms  which  he 


recogiiiatie  as  gouty.  These  (lisMirbancea  gi>  by  the  name  of  itT(.-):iilar 
or  Btippresseil  gout ;  they  are  moBt  varied  in  character,  and  may  impli- 
cate any  of  the  functions  or  systems  of  the  body.  They  arc  sometimes 
promoriitory  of  an  atuick  of  rcgulur  gout,  but  often  they  come  and  go 
without  n-ference  to  die  occiin-ence  of  any  arthiitic  seizure.  8ympt4)iiiB 
of  a  similar  or  kindred  character  may  Rhew  thcmaelvea  in  pefson.s  whr> 
have  never  had  any  regular  articular  iiaFoxyama,  and  who  do  not  present 
any  victibic  urutic  deposits.  In  cjisca  of  tnts  class  the  connexion  of  tho 
syiuptoros  with  the  gouty  diathesis  is  often  not  a  matter  of  diagnostic 
certainty,  but  rather  an  inference  from  their  othenivigc  inexplicable  origio, 
or  from  the  existence  of  a  gouty  family  history. 

HetiiKident  flimt. — The  inflammation  in  a  gouty  joint  sometimes  sub- 
sides suddenly,  either  from  some  unknown  cause,  or  as  the  result  of 
exposure  and  chill,  or  of  the  imprudent  appliwition  of  cold  to  the  join!*. 
Such  sudden  subsidence  of  the  local  manifestation  is  liable  to  be  fol- 
lowed by  alarming  symptoms  in  some  iutoraal  organ — the  brain, 
stomach,  or  heart  This  kind  of  metastasis  is  attended  with  grave 
danger  to  life. 

(routii  Affedifim  of  the  Sl-iii. — Cutaneous  affections  are  frequently  sten 
in  the  gouty,  and  their  direct  rulation  to  the  diathesis  ia  quite  tnidoitbted. 
The  most  distinctive  is  eczema.  The  favourite  seal  of  gouty  eczema  is 
the  extenia]  oar  and  the  parts  around,  namely,  the  face,  forehead,  and 
the  back  of  the  neck.  As  a  rule  gouty  eczema  is  not  severe,  although 
very  persistent,  and  is  mostly  confinetl  to  the  jwrts  mentioned.  Jj«mie- 
timea,  however,  It  liecumv^  a  grave  trouble,  e.ipecially  in  [>erMins  of 
advanced  years,  and  spreads  over  a  large  part  of  the  }>ody.  Patches  of 
psoriasis  or  dry  scaly  eczema,  flxetl,  circumscribed,  and  often  asymmetrical, 
sometimes  appear  on  the  legs  and  elsewhere.  Pruritus,  cither  local  or 
more  genei-al,  is  not  uncommon,  and  is  occasionally  troublesome,  par- 
ticularly at  night.  The  nails  of  gouty  people  sometimes  give  trouble  ; 
tboy  become  ribbed  and  brlllle,  and  ditTieuU  to  keep  in  trim  order. 

Ooui^  Affeciions  vf  Ihf  Ki/r. — VariouB  aflbctiuns  of  the  eye  have  been 
observed  in  gonty  p«niona.  The  mosi  common  arc  conjunctivitis  and 
sclerilis.  In  two  such  cases  Sir  A.  Garrod  detected  lu-atic  deposits  in 
the  sclerotic  coal  Gouty  iritis  and  glaucoma  have  also  been  described. 
A(r.  Joimthun  UulchiniHiii  has  callc<I  attention  to  the  occurrence  of 
faacmorrhagic  retinitis  iir  connexion  with  gout.  This  condition  comes  on 
suddenly,  and  is  always  uniUteral ;  it  is  probably  occasioned  by  venous 
obstriction  and  throniboi*is  of  the  retinal  vein. 

Gouti/  Affi(iiQH$  of  thr.  Servfim  Sifslent. — The  nervous  disturbances 
obsorvod  in  gout  include  recurrent  headache,  persistent  depressioa  of 
spirits,  and  \-arious  forms  of  neuralgia  or  neuritis.  Among  the  hitter 
sciatica  is  one  of  the  commonest.  Facial  neuralgia  is  sometimes  exeoed- 
iugty  troublesome :  it  interf^-res  with  the  ingestion  and  masticutiou  of 
food,  and  the  jvuieut  may  be  obliged  to  have  all  his  food  Hnely  cut  up 
for  a  time,  or  he  may  even  be  reduced  to  spoon-meat.  In  other  cases 
the  neuralgic  pains  uft'ect  the  abdomimd  viscera,  or  shift  irrcgnlarly  from 
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to  plAc«.  In  rarer  inatnnces  the  non'mis  disturbfuioes  asAunie  it 
more  serious  form  and  ^a  oo  to  delirium,  iiisAnity,  or  epilepsy. 

77i<  ntr\d*iUir^  st/sirm  in  HfFuetwl  in  gout  in  VHinoiis  way*-  Palpitation 
the  heurt  with  faltering,  intermittent  pulse,  and  ayocopal  threat«ning8 

not  infrequent.  A  very  peculiar  paroxyRmal  disturhance  of  the  cir- 
ctilAtiun  is  now  and  then  uitnessed,  in  which  tht;  cardiac  pulsations  become 
extn-mely  nipid  ;  and  a  condition  in  jinnliinvl  which  may  \*o  t^^nncd  a 
"  ninaway  heart,**  Paroxysms  of  this  kind  are  very  alarming  and  compel 
the  ]»atient  for  a  time  to  he  don'n.  SomoliDic^  tho  distiU'lmnco  assumes 
the  features  of  angina  jxH-toria,  and  conatitiites  a  "false  angina,"  which  may 
he  symptomatica! I V  indiBtinguiihable  from  true  angina  ;  cases  of  this  kind, 
which  are  unaswwiatefl  with  orpinic  lesions  of  the  heart,  are  to  he  care- 
fully distingimhcd  from  cases  in  which  tnio  angina  occurs  as  a  eooiplica- 
liori  of  tho  gouty  stale.  Thcro  is  no  direct  counexiun  lictwccn  gout  and 
peric*r<Hti»  or  endocarditis — in  which  respect  gout  difTera  conspicuously 
from  rheumatic  fever.  AVh«n,  however,  the  kidneys  are  diseasefl  and 
tbc  gouty  form  of  Bright's  disease  is  rleveloped,  there  isi,  as  in  other  forms 
of  grnntdar  kidney,  a  liability  to  pericattliiis  of  very  fatal  tendency. 
Ofiutv  persons  exhibit  a  marked  proclivity  to  throml>oei6  in  the  ex- 
tre>n)itie«,  most  freqnently  in  the  lower,  and  pulmonary  embolism  is  not 
•B  oocommoii  fatal  complication.  When  this  tendency  cxi«ta  there  is 
tiAhflitj  to  apoplectic  seizures  from  cerobnd  thrombosis. 

7%e  rttpiraiory  'frifum  not  infrctjucntly  feel  tho  inHuence  of  the 
dntlieeis ;  and  gouty  persons  are  liable  to  jmeuroonia,  bronchitis,  and 
Mthmalic  parojcysma. 

The  Urine  in  Goat. — ^Thc  state  of  the  urine  in  gout  varies  gieatly 
ftcconliiig  to  the  arut4j  or  chronic  phase  of  the  complaint,  and  according  as 
the  diaeiuw  is  or  is  not  complicated  with  organic  changes  in  the  kidneys. 
I>uriDg  paroxysms  of  acute  gout,  occnning  in  otherwise  healthy  pcrsonis 
the  urine  presents  the  \isual  febrile  features:  it  is  high-coloured, 
acid,  and  scanty  ;  and  on  standing  and  coaling  it  dejioRita  an  abundant 
•ediment  of  pink  or  brick-dnst  urates.  If  tho  fever  run  high  the  urine 
may  cont^iin  a  trace  of  albumin  ;  but  not  more,  nor  oftencr,  than  in 
e<)uivalent  pyrexia  from  <)ther  causes.  The  copious  deposits  of  amorphous 
orates  during  acute  attacks  of  gout  have  led  to  the  belief  that  thttre 
is  nn  excessive  excretion  of  uric  acid  at.  these  periods ;  but  this  is  not 
reoUy  the  case.  The  analyse*  of  Sir  A.  Garrod  indicate  that  in  the 
early  6mya  of  an  attack  the  daily  excretion  of  uric  acid  fulls  rather  below 
the  normal  HTcnige.  As  the  attack  8u1v«idoii,  indee<1,  there  is  some  increase, 
h*it  thi"  increase  is  not  peculiar  to  gouty  inflammation  ;  it  partakes  rather 
of  tbc  nature  of  the  critical  discbarges  of  uric  acid,  which  arc  common  to 
commencing  resolution  in  all  forms  of  acute  inflammation. 

Much  more  interest  attaches  to  the  state  of  the  nrine  in  the  intervals 
lietwet-n  the  gouty  paroxysms  than  during  tho  attack  itself,  when  the 
local  inflnmraations  and  the  associate*!  pyrexia  mask  tho  infiuence  of  the 
rt'igning  diathesis.  The  most  trustworthy  information  on  this  Hul»ject 
luu  brcn  supplied  by  Sir.  A.  Garrod.     He  <!i\ndes  the  cases  examined  Ky 


him  iiiU>  two  groujiK.  The  Erst  gtoup  conatiiled  of  scvunteeii  cases  uf 
cbrouic  gout,  in  the  maJDrity  of  which  there  were  no  rerv  urgent. 
sjTHptoms,  hut  in  whicli  eueh  sequels  of  the  disease  occurred  aa  uratic 
concretions  in  different  parts  of  the  body,  and  stiffened  und  deformed  joints. 
In  these  seventeen  cases  the  urine  was  carefully  analysed  over  a  scries  of 
(lays.  In  uU  of  them  the  daily  discharge  »f  uric  acid  vraa  greatly  Iwlow 
the  normal  avemgo,  which  may  be  tjiken  to  bo  about  8  grains  per  day. 
The  highest  i-ecorded  daily  discharge  was  only  5-78  grains,  and  that  only 
on  a  single  day.  The  average  for  the  whole  number  stood  under  one 
grain  per  day.  In  several  instiinces  the  toud  cjiiantiiy  of  uric  acid  in  the 
day's  urine  was  so  smalt  that  it  cnuld  not  l>c  weighed  ;  and  sometimes 
ttie  addition  of  an  acid  failed  to  !>hcw  oven  a  truce  of  uric  acid  in  the 
urine.  As  st  ride  the  urine  in  this  group  of  cases  was  copious,  of  low 
density,  and  [taler  than  in  the  he:xlihy  state  ;  and  in  more  than  half  the 
cases  a  small  amount  of  all>umin  was  prc«ent  in  the  urine-  The  second 
group  consisted  of  six  peraons  who  were  subject  to  occasional  attacks  of 
goul>  but  who  wore,  at  the  time  uf  the  examination,  completely  free  Enjni 
symptoms.  In  none  of  this  group  was  there  any  albunun  in  the  urine. 
The  daily  excretion  of  nric  acid  in  all  of  them  w;is  found  to  be  below  the 
normal  mean  ;  in  some  it  scarcely  exceede<I  one  third  or  one-sixth  of  the 
usual  quantity.  Iti  liuth  these  groups  of  uisvs,  as  well  as  in  coses  of 
acute  gout,  the  daily  excretion  of  urea  did  not  shew  any  afipraciable 
do\nation  from  the  normal.  Most  recent  observers  have  confirmeil,  with 
the  aid  of  ii!i)derii  and  more  accurate  methods,  the  siattiniont  that  ifi  the 
intervals  between  attacks  the  uric  acid  output  may  Ik;  much  drniiniehe*!. 
Further,  on  the  secoml  or  third  day  after  an  acute  attack,  the  daily 
excretion  may  not  only  reach  the  normal  but  may  excee»l  it.  Some 
authoiittes  have  state<l  that  variations  in  the  amount  of  phosphoric 
acid  in  the  urine  oc^ur  of  a  similai-  chamclcr  to  the  variations  in  the  uric 
acid.  In  other  words,  that  the  curvcH  illiuitrating  the  daily  output  of 
phosphoric  and  uric  acid  are  similarly  afleotcd  in  gout.  This,  however, 
has  been  denied  by  othei-s  and  would  therefore  not  scorn  to  be 
constant. 

In  some  cases  of  chronic  gout  there  is  a  pronounced  tendency  to  uric- 
arid  graM,  This  tendency  is  shewn  either  in  the  deposition  of  free  uric 
acid  in  the  freshly  voided  m-ino,  or  in  the  formation  of  concretions  of  uric 
acid  in  the  precincts  of  the  ki'lneys,  causing  attacks  of  renal  colic  followed 
by  the  j>a«sjt<^«  of  cjdculi  along  the  ureters.  These  manifeatatinns  ofl«n 
as-iume  a  (wirovysmal  chai-acti-r,  ami  the  paroxysms  of  ^av4>l  apja-ar  to 
alternate  roughly  M-irh  the  arthritic  ititroxysms,  Seldom  or  almost  never 
do  paroxysms  of  gravel  coincide  with  the  arthritic  paroxysms.  It  wouhl 
at  first  sight  appear  inradoxical  that  uric-acid  gravel  should  occur  in 
chronic  gout,  where,  as  we  have  seen,  the  excretion  of  uric  acid  is 
diminished.  The  explanation  of  the  apfiarenl  contnidiction  lies  in  the 
fact  that  in  the  iuter|Kiruxysnial  jteriods  of  chronic  gout  the  mine  is,  in 
ntany  cases,  persistently  uf  low  density  and  almost  devoid  of  pigment,  a 
condition  which,  as  I  hare  elsewhere  shewn,  is  favourable  to  the  de]KMition 


of  free  uric  acid,  even  when  the  percentage  of  that  subsUuice  in  the  imne 
!£  below  the  normal  stAndanl. 

It  is  not  to  be  a-ssiime^l  from  the  foregoing  observntions  that  a  defective 
excretion  of  unc  ucid  is  an  invariable  feature  of  the  gouty  diathesis.  A 
number  of  published  uiuilysuH  shew  that  gouty  [km-honb  may  void  uric 
acid  at  the  full  average  mte,  or  even  above  that  nit'f  ;  and  it  is  within 
I  the  knowledge  of  every  experienced  clinical  o^»server  that  men  who  are 
inttoubitvlly  gouty,  and  who  have  gone  through  typical  attacks  of  gout, 
may  pHss  a  unne  which  containi;  Jt4(  full  complement  of  uric  aci<l,  and 
ift  in  all  respects  perfectly  normal.  Such  cases  are  not  difficult  to  explain. 
In  the  first  placc^  the  excretion  rate  of  uric  acid  is  a  variable  one;  it 
varies  nith  what  may  be  called  the  physiological  idiosyncrasy  of  tlie 
indivi<lu:d  ;  and  an  excretion  rate  which  in  ecjiml  to  the  general  average 
Bwiy  lie  a  tJefwtive  rate  for  a  (larticular  individual.  Again,  a  youty  man 
i»  not  at  all  times  actively  jiouty.  The  diathetic  tendency  often  remains 
dnrniaiit  for  long  pcrioils — even  months  and  years.  During;  ihet^e  periods 
of  Abeyance  the  urine  is  in  every  respect  perfectly  normal,  and  shews  no 
Appreciable  defect  in  the  excretion  of  uric  aciil. 

The  Blood  In  Gout. — The  serum  of  the  blood  in  ^out  is  impregnated 
with  unit<;i9 ;  that  is  tij  suy,  a  c^indition  which  may  be  tenncd  Niiiltirmm 
previuls.  This  w:is  first  discovered  by  Sir  A.  Garrod  in  1H47,  and  has 
since  been  amply  confirmed.  Traces  of  tuates  exists  often  at  least,  in 
normal  blood,  but  so  minute  that  they  can  only  bo  delected  by  an 
ditboniit«  process  of  analysis.  In  the  gouty  state,  on  the  contrary,  the  blood 
ii  so  turchargetl  with  unites  th:it  their  pre.setice  in  the  serum  can  be  easily 
demonstmtod  by  a  simple  mcthoil,  do\n'sed  by  (ian-od,  and  called  by 
him  the  "uric  aci<l  thread  experiment."  This  cxi>erinieut  is  carne<I  out 
in  the  following  mnnucr : — A  couple  of  drachms  of  the  serum  are  placed 
in  a  iral<:h-gla«s  and  mixed  with  twelve  dmps  of  strong  acetic  acid.  One 
or  tvo  nltimate  fibres  from  a  piece  of  linen  fabric  are  then  immersetl  in 
the  aciduLited  serum.  Tlie  watch-glass  is  then  set  asitle  in  a  wann  ])liu.-e 
for  a  diiy  or  two  until  the  scrum  is  eva|H)rated  almost  to  dryness.  The 
iratfh-gl.'^ss  is  then  placed  on  the  stage  of  the  microscope  ami  pxjimined 
with  a  magnifying  power  of  fifty  or  sixty  diameters.  If  the  blooil  contain 
nmtea  io  excess,  minute  rhombic  cr^'Stals  of  uric  acid  will  1>c  found 
tprinkled  upon  the  submerged  threads;  if  the  blood  be  normal,  no  such 
cr^'stJils  Mrill  be  disco veralile.  By  the  same  methnl  Garrod  discovered 
tint  in  gouty  persons  the  serum  efl'uscd  by  the  ajijilication  of  a  blister 
M  similarly  uhargcl  nith  urates.  In  making  this  observation  he  found 
tbat  it  waii  net-essary  to  raise  the  blister  on  a  portion  of  the  skin  not 
involved  in  the  gouty  inflimmation,  for  bltstw- serilm  obtainwl  from 
the  lorface  of  an  intLimed  gottty  joint  contained  no  urates ;  and  he  in- 
ferred therefrom  that  uric  acid  was  destroyed  in  the  process  of  gouty 
inri;unmntton.  Tlie  same  observer  states  that  during  the  period  of  von- 
Tolcflcence  fn>m  acute  gout  there  is  a  marked  diminution  of  lu'atos  in  the 
h|<Mk}.  In  the  long  intervals  which,  in  the  earlier  periods  of  the  disease, 
often  elapse  botweeti  the  attacks,  no  appreciable  amonnt  of   urates   is 


discoverable  m  the  blood ;  but  in  inveternu  cascs  ihe  blood,  even  in  the 
intervals  betwoon  the  exacerbations,  was  alvrars  found  surcharged  with 
urates. 

Gont  ia,  however,  not  the  only  morbid  condition  in  which  uraies  are 
in  excess  in  the  blood.  Such  excess  has  been  found  also  in  cases  uf 
leukaeima.  pnoumonia,  anaemia,  and  Brighl's  diseaso.  Some  observers 
have  not  only  had  great  difficulty  in  detectlnf,'  traces  of  uric  acid  in  iht* 
blood  normally  but  they  have  also  failed  to  detect  it  in  excess  in  j;«5Ut, 
and  the  suggestion  has  been  made  that  uric  acid  is  present  in  the  blootl 
in  the  form  of  a  complex  organic  compound  that  does  not  yiuld  the 
ordinary  test*.  Uric  acid  is  known  to  form  a  compound  with  thymic 
acid  which  not  only  does  not  yield  the  ordinary  reactions  for  tunc  acid 
but  is  also  not  prt'cipilable  by  the  reagents  that  prccipitutc  uric  acid. 
Schmu]]  cunsiders  that  uric  acid  may  be  present  in  the  bluod  normally  in 
this  form,  uiid  that  in  gout  where  it  is  precipitablc  from  the  }>Iou4l  it  ia 
no  longer  combinefl  in  this  manner.  Accanling  to  this  \'iew  uric  acid 
would  not  he  present  necessarily  in  excess  in  the  blood  of  the  gouty  but 
in  an  abnormal  form. 

Diagnosis. — Articular  gout  is  liable  to  he  confounded  with  rheumatism 
—acute  and  chronic ;  with  rheumatoid  anhritifi ;  and,  more  ran*ly,  with 
gonorrhocal,  pyiwmic,  or  traumatic  synoWtis. 

As  a  rule  the  diagnosis  of  acute  articular  gout  is  easy  ;  but  exceptional 
cases  of  difficulty  occur.  The  gouty  character  of  the  Inflamraation  is 
afHrmed  by  the  discovery  of  uratic  concretions  in  the  rim  of  the  ear  or 
elsewhere.  Ciouty  paroxysms  are  usually  recurrent ;  and  the  attack  Is 
either  incxpliciiblo,  or  is  traceable  to  dietetic  errors  or  mentid  worry,  hut 
very  rarely  to  cohl.  Rheumatic  attacks,  on  the  other  haml.  are  nearly 
always  traceable  to  gome  distinct  exposure  to  cold.  The  family  history 
of  the  patient  often  yields  important  information.  Gout  runs  strongly  in 
families ;  and  if  in(|uiry  discloses  that  the  ancestors  were  mdiject  to  gout, 
that  fact,  in  doubtful  cases,  is  highly  significant  Of  almost  equal  signi- 
Kcance  arc  the  past  mode  of  life  and  the  dietetic  habits  of  the  j>alieril> 
especially  as  regards  the  use  uf  alculiolic  bcvcniges. 

Age  and  sex  have  an  imporuuit  bearing  on  the  diagnosis.  Aaite 
gout  is  not  often  seen  before  the  age  of  thirty  or  thirty-five,  unless  the 
hereditary  tendency  bo  very  pronounced.  Itheumatic  fever,  on  the 
contniry.  is  most  common  in  early  life  Iwtwecn  the  ages  of  fourteen  aiul 
thirty.  The  femaj^  sex  is  very  markeillv  more  exempt  from  gout  than 
from  rheumatism.  The  symptoms  in  gout  and  rheumatic  fcvor  are 
uMially  iiuite  distinctive.  In  gout  the  fever  is  le^s  intense,  while  the 
local  pain  is  more  severe ;  the  larger  joints  (except  the  knees)  are  less 
generally  implicjited,  and  there  is  an  absence  of  canliac  compUcationa. 
Severe  sweating  is  not  ne;irly  so  conspicuous  in  gout  as  in  rheumatic  fever. 
M'hen  the  attack  is  suhsiding  oedematous  pitting  is  usually  nltscr^'ed  in 
gout  about  the  swollen  joints,  and  is  followod  by  desquamation.  These 
signs  are  not  obsorveil  after  rheumatic  infinnimation. 

It  is  in  cases  of  chronic  and  irregular  gout  that  the   diagnostic 
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difficoUios  are  most  embarrassing.  The  coiivonient  term  rfteumatic  ijout  U 
no  longer  in  favour ;  and,  no  doubt,  cases  so  designated  aw  in  the 
majority  of  iustiincos  examples  eithur  of  pure  goul  or  of  pure  rheumaloid 
aiiLntis.  Ntrvertheless  it  may  \te  gaic)  that  in  exceptiomd  uises  the  two 
conditions  are  combined,  and  to  such  cases  the  narai-  rht-umaiic  gout  may 
be  correctly  applied.     There  is  no  obvious  rejieon  why  gonty  subjects, 

[■••pecially  those  of  tho  osthonic  tv-pe,  should  bo  exempt  from  rboiunaUc 

.uul  rheumatoid  atlections ;  and  crises  occur,  more  commonly  among 
vomen  than  men,  in  which  the  combination  of  sjnnptoms  and  physioil 
sigTift  indiaites  un  ovorlappiug  of  the  two  morbid  conditions,  and  in  which 
the  dci-ignutiun  of  rheumatic  gout  in  atriclly  appropriate. 

Pro^osis. — The  prospect  of  Bur\-ivorshii»  in  gout  depends  largely  on 
the  presence  or  absence  of  comph'cations.  Membei*8  of  gouty  families  are 
often  long-lived ;  and  if  the  kidneys  remjiin  sound,  and  tho  periodica) 
attacks  are  not  too  frequent  and  too  protracted,  the  general  level  of  heidth 
is  not  appreciably  lowercl.     The  apjioarance  of  alhiiniiti  in  the  urine  it) 

^alwaya  an  untoward  sign  in  gout,  because  it  t-oo  often  portends  the 
implication  of  the  kidneys  in  the  gouty  process.  It  is,  however,  import 
ant  to  be  aware  thai  gouty  persons  may  have  traces  of  Klbumin  in  the 
nrine  for  many  years,  even  to  old  age,  without  falling  into  genuine 
Bright';!  disease. 

Trealinent. — The  treatment  of  gout  ranges  over  a  wide  field — accord- 

liag  to  tlie  pha»b!t  of  the  cumpEiiinl,  the  kind  utid  nature  of  the  lucal  niani 
fefttations,  and  the  age,  temperament,  and  anlecedentH  of  the  patient. 
Attention  will  he  directed  first  to  the  treatment  of  the  gonty  parox}'6m ; 
in  tho  socond  pLice  the  general  manii^cmout  of  the  gouty  stale  will  be 
coDsiderod — the  means  to  be  adoptcil  to  prevent  or  lessen  the  frctiuency 
ftnd  severity  of  the  recurrent  attacks,  and  to  relieve  the  irregular  maiii- 
feAliitions  of  the  diathe.sis. 

Trfafntftit  of  the  (Jinittf  J'arortfsm. — The  treatment  of  acute  goul  is  con- 
ducted, in  Uie  main,  on  the  same  lines  as  that  of  other  inflammatory 
ailments.  At  the  outset  the  bowels  are  relieved  by  a  miiLible  purgative  : 
if  the  fever  run  high,  tho  piilient  is  coufiDed  to  bed  ;  the  inflamed  jointa 
are  kepi  at  rest ;  the  diet  should  consist  of  milk  and  fariiiuceuus  articles ; 
dUuents  should  Ih:  freely  arl ministered.      It  is  necessary,  htfwevor,  t4» 

^1»ar  in  mind  the  sjwcific  character  of  the  inflammation,  fiouty  patii^nts 
be«r  bleeding  badly,  and  neither  venesection  nor  tho  application  of  leeches 
aliDidd  be  rccommonded.  The  application  of  cold  to  the  inflamed  joints 
mnst  be  strongly  deprecated :  such  a  proceeding  involves  serioue  risk  of 

,  Tnctastosij  of  tho  morbid   process  Uy  the  internal   organs.      The  jointit 

[«iiould  be  simply  swathed  in  cotton  wadding  covered  over  with  oil-silk. 
This  appliance  uct»  as  a  light  poultice,  and  promotes  cutiineous  transpii-a 
tii>n  ami  a  kindly  development  of  the  timiefactiun,  which  is  usually 
followed  by  great  relief  of  pain.  Kopeatod  purgation  is  nndesii-abie ;  it 
ih  of  more  senice  to  encourage  the  action  of  the  skin  and  kidneys  ihan 
to  induce  watery  intestinal  discharges.  During  the  inflammatory  perioil 
th«  luo  of  meat  should  be  avoided  ;  there  seems  no  doidrt  that  neglect  of 


this  preciiutioii  tends  to  prolong  tho  attack,  and  adetjuiite  nouri^shmGiit 
of  a  leas  stimulating  cbiinicter  can  he  Hupplied  by  means  of  milk,  lux-ail, 
farlmiceuuH  puddings,  and  a  little  fish.  Ak-oholic  bevenigua,  tiXL-ept  in 
special  circumstancea,  should  he  withheld  during  the  fohrile  period.  In 
weak  or  elderly  persons,  whoso  systems  have  been  permanently  lowered 
by  repealed  attacks,  the  diet  should  nut  be  unduly  meagre ;  nourishing 
soups,  white  mcatJf,  and  a  mixlicuin  of  alcoholic  stiniulanlu  shouhl  Ho 
nlloweci.  In  sthenic  cafica,  during  the  febrile  jwriod,  the  acidity  of  tho 
urine  bhould  be  coatruUud  and  its  volume  increiised  by  the  bysLematic 
exhibition  of  bicarbanate  or  citrate  of  potaah.  Salines  containing  soda 
should,  for  chemical  reaflons,  Iw  avoided.  If  a  mline  ajwrient  Iw  thought 
desirftblc,  the  sulphate  of  maj^nesium  shoidd  be  chosen.  The  occasional 
use  of  niurcuriais  for  the  relief  of  hL'|>atic  congcation  is  advisable.  When 
the  nights  are  very  restless  a  Dover's  powder,  or  other  opiate,  may  Iw 
ailminixtered  at  bed-time. 

For  the  purpose  of  controlling  the  gouty  inflammation  and  .shortening 
the  attack  there  ta  no  remedy  cumpanible  with  colchieum.  Ten  to 
iweuty-Jivu  drops  of  the  wine  or  tincture  may  Iw  given  two  or  three  times 
A  day,  or  a  grain  of  tho  extract  may  he  given  at  liod-timo  in  a  pill  with  a 
few  graitis  of  Dover's  powder.  The  use  of  culchicum  re(|uires  cJire  ;  some 
persons  are  exceptionally  sensitive  to  the  action  of  the  drug,  and  experi- 
ence a  tiunse  of  faintnesii  from  heart  failure  unless  the  duso  l>e  very  small. 
In  other  persons  onlinarjr  doses  of  colchicnm  induce  purging,  and  the 
dose  must  bo  rediiced  accordingly.  Tho  striking  effect  of  colchicum  in 
reducing  gouty  inltimmatioo,  and  iu  diminishing  the  pain,  is  often  very 
remarkable,  and  is,  undoubtedly,  of  a  s])ecific  character.  Fears  have 
been  expressed  that,  although  the  immediate  action  of  colchicnm  be 
favourable,  the  more  remote  elTects  are  not  saluury,  and  that  the  use 
of  tho  drug  tends  to  ineix-ase  the  frequency  of  tho  recurrence  of  the 
paroxysms.  These  apprehensions  do  not,  however,  appear  to  rest  on  any 
solid  giound  of  facts.  When  colchicnm  proves  ineffective,  or  is  badly 
boniQ.  iodide  and  bromide  of  potassium,  sfdiciu,  the  salicylates,  and  the 
salts  of  lithia  may  bo  used. 

When  ctrnvalescence  is  fairly  established  the  stiffened  and  swollen 
joints  should  he  cautiously  massaged  and  gently  exercise<l ;  tho  ptttienl 
should  bo  encouraged  to  tako  the  air ;  the  dietetic  restrictiona  should  bo 
gradually  and  tentatively  removed;  uux  vomica,  mineral  acids,  or  other 
suitable  tonics  should  be  administered  ;  ami,  finally,  change  of  air  to  the 
seaside  or  to  an  upland  station  is  to  l>o  recrmuu ended,  as  helfiful  to 
accclemte  the  restonaion  to  health. 

Trmtiiifut  of  Chnmic  utid  Irrc;iular  Gout — the  Gmeral  Manngetnrnt  vf  Mr 
Gind^  Statf. — The  fundamentil  aim  of  a  ratiomd  treiUment  of  chronic  gont 
uiiLBt  always  bo  to  diminish  the  incidence  of  the  diathesis  on  tho  consti- 
tution. According  to  the  viev  set  forth  in  this  article  the  essence  of  the 
gouty  diathesis  eonsi?(ts  in  an  enduring  tendency  to  tho  accumulation  of 
urates  in  the  iKxlitv  tluid.H  and  to  their  pi'ecipitation  aa  crystals  of  malium 
biurute  iu  tlie  tissues.     The  meana  wo  possess  of  influencing  the  factors 


which  govern  the  precipitation  of  aofiiiim  biiiratc  in  the  boily  may  Hp 
■liviiled  into  those  whinh  belong  to  tb<i  domain  of  diet  and  rcgiraen,  and 
tbu«e  which  consist  in  the  udministt-iition  of  medicinal  6iibst«nce«. 

iJiet  umi  Jiojmen. — It  has  been  Btewii  ihul  one  of  tlie  main  factors  in 
determining  uratic  precipitation  i&  the  percentage  of  urates  in  the  medium. 
(hher  things  being  equal,  the  larger  thi»  proportion  of  iirateii  present,  the 
f-iilier  aii<l  more  abundant  will  Vie  tho  deposition  of  the  crystalline  binnHe. 
fhir  power  of  controlling  this  factor  lioM  almoBi  entirely  in  tho  direction 
of  regulation  of  the  diet.  Numerous  series  of  6xi)erimentfi  have  been 
made  on  the  effect  of  divci'ae  kinds  of  food  on  the  production  and  oxcre- 
Uon  of  uric  ucid.  The  i>ointof  chief  therapeutical  interetjt  which  huH  bL>en 
clearly  mode  out  is  tliia  :  that  the  ingestion  of  large  quantities  of  protein 
matter  is  atieiiderl  with  an  increased  pro(hK:Cion  of  uric  acid,  and  vice  versa. 
It  docs  not.  appear  clear  that  protein  snbstjincea  derived  from  the  animal 
kingdom  ditTcr  in  this  respect  fmm  those  derived  from  tho  vegetable 
kiiigdum.  Nevertheleas,  inasmuch  aa  the  commonly  used  articles  of  food 
of  animal  origin — such  aa  butcher's  meat,  poultry,  game,  fish,  eggs,  and 
dwew — are  richer  in  protein  8tuft'  than  the  commonly  tised  articles  of 
r^:;«table  origin  — such  Jis  bread,  oatmeal,  rice,  potatoes,  and  garden 
prcxlucti — it  is  true  that  a  vegetable  diet  18  Icwm  pro^luctive  of  uric  acid 
ihun  an  animal  diet.  The  moat  trustworthy  ex^ieriments  indicate  that 
fal,  starch,  and  sugar  have  not  the  least  direct  influence  on  the  production 
of  iiric  acid ;  but  as  the  free  consumption  of  these  articles  naturally 
operates  to  restrict  the  intake  of  uitrugcnuus  food,  their  use  has  indirectly 
thf  I'ifect  of  iliminishing  the  average  production  of  uric  acid.  Thpre  may 
lie,  and  iiidce*!  undoubtedly  are,  other  diffi-rences  between  animal  mid 
vegeuble  articles  of  food,  and  between  one  article  and  another  of  the  same 
ctutf,  which  are  highly  imiwrtiiiit.  Articlcii  of  diet  difTer  considcnibly 
ainong  themselves  in  their  digestibility  and  in  their  stimulating  qualities  ; 
but  in  regard  to  the  point  under  notice,  namely,  their  direct  intlnence  on 
the  piotluctiou  of  uric  iicid,  articles  of  4liet  must,  so  far  as  our  pressent 
knnwledge  goes,  bo  classiticd  acconling  to  the  percentage  of  albuminoid 
mAtters  contained  in  them.  Burian  and  Schur's  observatioub  shew  that 
the  quantity  of  uric  acid  excreted  is  not  inHucnced  by  the  quantity  of 
pruteiu  food  ingested,  but  liy  the  presence  or  absence  of  purin  bases  in 
soch  protaids.  Meat  is  harmful  not  from  the  high  percentage  of  protein 
matter  but  from  tho  presence  of  hypoxantbine  and  xanthine.  The  flesh 
and  glaiKift  of  all  animals  contain  considerable  quantities  of  these  purin 
bases  whereas  milk,  cheese,  and  vegetables  contain  but  little.  Cheese  is 
probably  not  harmful  except  in  so  far  as  some  varieties  may  be  indigest- 
ible. Ai  a  rough  guide  in  the  choice  of  food  for  the  gouty,  the  subjoined 
uble  may  prove  useful : — 
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Tarle  shewing  the  Average  Percentage  of  Alhiiminoid  Matters  contained 
in  diverse  Articles  of  Food. 


jkaUMl  Food. 

AlbunlnoM  SiMtor. 

'       V«(wwW»  Food. 

1 

AHHimtnold  Matt«r. 

Butcbor'a  inout    . 

19  i»or  c*nt 

BrMul  . 

6  pvTOttkt 

Fowl    . 

20       ,. 

O&CinfAl 

12       „ 

Unnic 

22       .. 

Rice     . 

«       ., 

ni.li  . 

1"              M 

4ir«en  -\km  . 

9       .. 

18      „ 

I'utuTufs 

a     ., 

*      .. 

CatTutxKndtui'uiitt 

I  to  2      .. 

Clivese 

SO       ,. 

Gh:-!)!!      \T«eUlll>'« 

anij  H&loiU 

1  to  2      .. 

FretiU    fruit     (ex- 

oluiiin^  DuU)  . 

0-5  to  I       „ 

In  choosing  a  diet  for  persons  disposed  tounitic  iwecipitationii,  regard 
must  be  had  of  course  to  the  whole  condition,  and  especiall}'  to  the 
peculiarities  of  the  individual.  Nowhere,  perhaps,  is  it  more  necc^arr 
than  ill  ^out  to  consider  the  man  as  well  as  the  ailment,  and  very  oftdii 
more  the  man  than  the  ailment ;  nevertheless  the  genera)  rule  of  diei 
seems  pretty  clear.  Uouty  poople  should  be  advised  to  jianakd  cautiously 
of  butcher's  meat,  fowl,  gamu — and  to  {mit-akc  as  freely  ah  their  digestion 
will  permit  of  bread,  ricp,  garden  vegetiblcs,  siilads,  and  fruit.  The 
advantage  to  be  gained  from  an  adjustment  of  the  dieuiry  on  the^e  lines 
may  bo  inconsiderable,  or  even  inappreciable,  in  cases  of  inveterate  gout; 
but  it  may  be  of  critical  moment  in  the  slighter  casos.  A  diminution  of 
one  or  two  grains  per  day  in  the  amount  of  urate>j  thniwu  into  the  circula- 
tion may  make  all  the  difference  InitwoeD  the  occurrence  or  non-recurrence 
of  an  arthritic  attack. 

.■HaihiAic  fii^ifiiiffcs. — The  highly  imjiortant  part  played  by  certain 
kinds  of  alcoholic  l>eveniges  in  the  genesis  of  the  goniy  constitution,  and 
iu  fostering  a  procliWty  to  uratic  precipitation,  has  been  well  established. 
The  precise  mode  in  which  this  adverse  influence  takes  effect  is  not 
well  understood.  The  most  tniatworthy  researches  indicate  that  these 
beverages,  in  their  Icgitimat-e  une,  exorcise  no  appreciable  direct  inHiionce 
on  the  ipiantity  of  uric  acid  pi-oduccd  iu  the  body.  Nor  is  their  action 
proportionate  to  the  percentage  of  alcohol  conlcunod  in  ihiMii.  Distilled 
spirits  have  but  little  intluenco  in  promoting  gout,  and  whisky  and  gin 
less  than  brandy.  On  the  other  hand,  the  richer  wines — porl^  sherry', 
Madeira,  champagne,  Burgundy — and  strong  ales  and  stout  arc  highly 
provocative  of  gouty  raanife^ftations.  The  most  wholesome  wines  for  thf 
gouty  are  clarets  and  hocks.  Fully  fermented,  mature,  and  drj*  wines  are 
less  injurious  than  sweet  and  new  wines.  In  gouty  persons  with  a  robust 
liabit  of  inxly  a  regimen  of  total  abstinence  from  alcoholic  stimulants  is 
genendly  the  best.     Practical  experience,  however,  shows  that  hard  and 


JAsc  lines  on  this  matter  cannot  be  maintained.  A  good  many  gouty 
'  perbons,  as  a  mutter  of  fticx,  fare  bott«r  with  a  moderate  allowance  of 
.mlcoholic  liquors  thun  ttithout  any.  With  aomo  cases  of  this  class  the 
complete  willibolding  of  stimulants  fostei's  a  low  asthenic  type  of  gouty 
maniieetations,  which  are  more  injuriuus  to  the  general  hejdth  than  frank 
inSMnmaiory  attacks.  The  personal  ex|>crience  of  an  obsen'ont  patient 
in  regard  to  tbe  point  under  consideration  ghonid  aln-avR  he  clicicod  and 
ciu'cfully  weigheii  hy  the  medical  a<lviaer.  Such  experience  not  infre- 
qnently  furnishes  valuable  indicAtiontt  which  may  be  turned  to  good 
Kccjuiit  in  the  general  management  of  the  case. 

The  Use  of  Common  Suit. — It  has  already  Wen  puint4.^d  out  that  all 
•odimn  salta  act  very  adversely  on  the  solubility  of  aiKlium  biurate,  and 
igroatly  promote  its  precipitation.  It  ha8  also  Iwen  Kliewn  that  the  topo- 
.  gnphicfll  disiribntion  of  uratic  deposits  thrnnghont  the  body  bears  n 
striking  ix'lalion  to  the  percentage  of  sodium  salts  containc<]  in  the  fioveml 
organs  and  tiBdUca.  In  fact,  the  chemical  cvidynce  before  adduce*!  secniB 
to  poitit  to  the  deduction,  that  if  we  possessed  the  power  of  regidating  the 
proportion  of  sodinm  wdte  in  the  fluifJs  and  tissue.^  nf  the  system,  we 
should  be  able  ctlcctivcly  to  control  Uie  occurrence  of  ui-atic  precipita- 
tions. Our  power  in  this  respect,  however,  is  restricled  :  sodium  salta 
belong  to  the  physiologicjil  constints  of  the  blood,  ami  their  proportion 
thirrein  can  only  be  altered  through  a  liniii'Od  range.  These  remarlts 
apply  L-s)>ecially  to  the  most  abundant  of  them,  the  &odiura  chloride.  It 
'hju  been  futmd,  in  ex|>eriment>i  on  animals,  that  when  common  suit  is 
given  in  excess  with  the  food,  or  injected  into  the  veins,  the  surplus  is 
for  the  racist  part  qnickly  removed  by  the  kidneys,  and  thus  increase 
of  its  pi-rcenUge  in  the  blood  is  but  smidl  and  transient.  And,  conversely, 
when  animals  are  fed  with  fr^ixl  abnormally  |ioor  in  salt,  there  is  but 
«  clight  falling-oH"  in  its  ]>roportion  in  the  blood.  Tlie  blood  clings  with 
^reat  tenjicity  to  it*  pro(M-r  percentage  of  sodium  chloride;  and  the 
experimental  eWdcnce  indicates  that  in  case  of  a  threatened  salt-famine 
within  the  economy  the  blofxl  but  the  facult-y  of  supplying  its  necessities 
by  extracting  salt  from  the  less  vital  fluids  and  ti.ssnes :  contrariwise,  in 
o(  a  glut  of  salt  in  the  blood,  the  ovurjjius  is  tcniporarily  passed 
aver  into  the  serous  cavities  until  such  time  as  the  kidneys  have  succeeded 
in  restoring  the  normal  e(|uilibnura.  These  oTraervations  l&id  to  the 
inference  that  by  lessening  the  inNike  of  saU  with  the  food  we  should 
only  ftbdte  its  proportion  in  the  blood  to  a  slight  degree,  but  should 
diminish  its  firoportion  in  the  synovial  fluids  and  fibrous  tissues  con- 
stdonbty.  Acting  on  these  opinions,  Sir  W.  Roberts  advised  gouty 
patients  tu  restrict  their  use  of  st-fdium  chloride  as  a  condiment,  and  to 
culfftitute  for  it,  as  far  as  practicable,  the  use  of  potassium  chloride,  luid 
found  that  this  plan  of  treatment  foltowetl  out  for  years  apparently  had 
the  elfoct  of  preventing  or  diminishing  the  recurrence  of  arthritic  attacks, 
aim)  of  removing  the  vanoiu^  manifestations  nf  irrcgidar  gout. 

.iiiminuttration  vf  Medicimd  Suhitawea. — The  medicinal  agents  chiefly 
eroplovMl  in  the  treatment  of  gout,  with  a  view  of  controlling  the  temlency 
VnL.  Ill  ai 


to  urAtic  procipttation,  are  the  alkaline  carboiiAtos,  the  salicylates,  Uie 
carboimCe  of  lithiA,  pipei-azitie,  and  the  watera  of  mineral  springs. 

.■illniui. — -Vlkaliiie  aiibsiUiices  are  largely  empluvwi  En  tlie  truatmunt 
of  gout,  both  Jis  phiinnaceutical  preparationa  and  as  cumponents  of  miner;:l 
waters.  It  is  widely  hpUeved  that  the  alkaline  carhonatoa  adinimAier^<l 
intomally,  hy  increasing  the  alkalescence  of  the  bloijd,  i^nhjince  ii*  solvent 
power  on  the  material  of  gouty  deposits,  and  thereby  delay  or  prevent 
their  formation.  The  experimental  evidence  before  juiduced  entirely 
destroys  this  hypothesia.  It  has  been  conclusively  proved  that  alkal- 
escence, as  snub,  has  no  iuSuence  whatever  on  the  solubility  of  aodium 
biurate.  It  has,  moreover,  been  shewn  ihat  the  addition  of  an  alkaline 
carbonate  to  bloiKl-serum  iinpre^piated  with  uric  acid  produces  uo 
appreciable  efTect  on  the  process  of  maturation,  or  on  the  advent  of 
precipitation  of  the  crystalline  biurate  in  the  medium.  The  use  of 
alkalis  in  gout  hoA  been  advocated  on  another  ground.  It  is  held,  in 
a  vague  sort  of  way,  thai  there  is  an  undue  prevalcncQ  of  add  in  the 
^outy  system,  and  that  the  blood  k  le%s  alkaline  than  it  should  be.  In 
some  quarters  it  is  even  believed  that  this  is  the  primary  ■vice  of  the 
gouty  state,  and  that  there  exista  a  so-adled  "acid  dyiH.Tasia"  which 
dominates  the  whole  condition.  I  have  \icon  at  some  pains  to  ascertain 
what  foundation  there  is  for  this  belief,  and  have  found  very  littje  of 
uity  kind,  and  none  that  is  really  valid.  In  the  numei-ous  examinations 
of  the  blood  in  gouty  subjccUi  made  by  Sir  Alfred  Garnxl,  the  aorum  waa 
invariably  found  U>  tje  alkaline,  never  acid  or  even  neutriJ.  But  ho 
remarks  that  there  is  often  (not  always)  a  marked  alteration  in  the 
degree  of  its  alkalinity,  and  that  in  coses  of  chronic  gout  the  seriuu 
sometimes  ^ihcws  a  near  approach  to  neutrality.  It  is,  however,  obvious 
that  observations  on  the  alkalinity  of  the  blood  have  no  validity  in 
regard  to  the  {>oint  nnder  consideT-ation  unless  they  arc  made  on  casea 
of  gout  ptue  and  simple.  Qout  is  often  complicated  not  only  with 
pyrexia,  but  with  serious  secondai-y  lesions  in  the  kidneys  and  joints, 
which  lead  to  a  profotuid  cachexia.  Theao  secondary  lesions  bring 
with  them  blood  changes  of  their  own,  which  are  but  remotely  con 
nected  with  the  primary  disorder,  and  have  no  bearing  on  the  etiolog}' 
of  uratic  precipiuttion.  Kxact  fjuantiiaitvo  measurements  made  on  the 
alkalinity  of  the  blood  both  in  health  and  in  diseasH  indic:ite  tliat  a 
diminished  alkalescence  of  the  blood  is  a  common  pathological  deviation, 
and  that  it  occurs  in  conditions  which  have  no  relation  to  gout — namely, 
iu  p3'rexia,  diabetes,  carcinoma,  acute  rheumatism,  anaemia,  leukaemia, 
and  appart-'ntly  in  every  kind  of  general  cachexia.  These  facts  and  con- 
eiderations  sutHce  to  shew  that,  in  the  present  state  of  our  knowledge,  die 
belief  in  an  acid  dyscrasia  in  gout  rests  on  a  pure  jisjiumption.  l,a£tly, 
the  use  of  alkalis  in  gout  is  iKlvocalcd  on  the  ground  that  thoy  faciH* 
tote  the  task  of  the  kidneys  in  separating  uric  acid  from  the  blood.  The 
experimental  endence  hitherto  adduced  on  this  point  is  so  hopelessly 
ct^intratlictory  that  no  conclusion  can  be  safely  deduced  from  it. 

Clinical   experience   on   the   use  uf   idkalis  in  gout  speaks  witb  a 


doubtful  voicf.      Sir  \V.  KoberU  usud  alliulU  freely  nml   in  aulficioiit 
doaea  to  maintain  the  tirine  persistently  alkaline,  yet  in  these  very  caaes 

'  the  arthritic  attacks  rocurred  with  aiJimrfntly  nnahated  regularity. 

SaiinflnitA  have  been  largely  trieii  in  the  tre.iinient  of  gont,  both  in 
Uiis  aimitf}-  unil  un  the  CunlinotiU  Thu  clinicul  tvidtiiice  as  to  their 
■vfRawy  is  ver\'  contnidictury.  The  use  uf  &iilicy[ul«  of  sada  in  upen  to 
Uie  umo  objtM!tions  as  apply  against  the  nse  of  all  soda  salts.  The  same 
objections  do  not  apply  lo  the  sidicylates  uf  lithia  and  potash. 

Sails  of  LUhiii  aiul  Pipriazine, — liithinm  salts  were  first  iiitrodnoed 
into  mcdicil  j)ractice  by  Sir  A.  Oarrotl,  ami  they  am  now  extensively 
employed  in  tiie  treatment  of  chronic  gout.  The  preparations  most 
cummunly  cmploywl  are  the  carbonuto  and  citrate,  which  are  jpwu  either 
•imply  dissolved  in  water  or  in  the  guise  of  an  effervciH^^ent  water,  as 
"lithia  vaUir."  containing  n  to  10  grains  in  the  pint.  Fipcmziiio  is  a 
more  recent  introduction,  and  is  administered  In  the  name  iti^ys  and  in 
similar  doses.  Carbonate  of  lithia  and  pipenizino  bavo  been  recoinmcndod 
for  the  iroat-tuent  of  gout  expressly  on  chemical  gruuniU.  Watery  solu- 
tioDs  of  these  substances  possess  a  considerable  solvent  fniwcr  on  free 
tiHc  acid  ;  and  it  has  been  inferre<l  from  this  fact  that  their  admin Istmtion 
iiitcrnaLly  might  exercise  a  favouring  influence  on  the  solubility  of  sodium 
biunit«  ill  the  bodily  fluids,  and  thcixby  tend  lo  prevent  the  formation 
of  uratic  deposits.  This  inference  does  not,  however,  appear  to  be 
justitied,  because  the  soh-ent  relations  of  irct!  uric  acid  and  of  sodium 
biuRite  are  widely  ditl'erent.  It  was  found  experimcnt-tlly  that  the 
addition  of  carbonate  of  lithia  or  pi|>unu:iiie,  in  the  projKirtion  of  Oi  {ter 
cent  and  0'2  per  cent,  to  blood-senim  or  aynovii  had   not  the  slightest 

I'etfiKt  in  enhancing  the  solvent  power  of  these  media  on  sodium  biurate. 
DOC  the  slightost  effect  in  retarding  its  precipitation  from  eerum  and 
«ynoviu  artihcially  impregnated  with  uric  acid.  If  the<*e  bodies  have 
any  l>ene(icial  action  in  gout  it  is  cortatnly  not  due,  as  Iuih  been  su|>- 
|iO(H»d.  to  their  solvent  action  on  the  niatorial  of  gouty  concretions. 
Lystdinc,  sidoiud,  urosin,  have  been  credited  with  the  power  of  increasing 
the  eicnttion  of  uric  acid.  C'itarin,  the  aubydmrnetliylcne  citrate  of 
•odium,   has    been    recommended    at    the  onset   of   acute    attack;;,  ami 

,.kw  1«1  not  only  to  relief  of  pain,  but  also,  it  is  stated,  to  rapid  M\h- 

^«idenoe  of  the  attack. 

MiTural  Sj/rinyg. — The  facts  set  forth  in  the  iireceding  portion  of  this 
article  refl[>ecting  the  solvent  relatione  of  sodium  biurate  have  an  im- 
portant bearing  on  the  use  of  mineral  springs  in  tho  treatment  of  gout. 
A  coTrtiderable  number  of  the  springs  to  which  gouty  patiente  resort  are 

'Strtmgly  impregnated  with  swiium  salts;    and  it  him  been  conclusively 

-abewn  that  all  the  salts  of  sodium  e.'ciiiTisc  an  adveri^o  influence  on  the 
volubility  of  Milium   biurate,  and  hasion  it.^  precipitJttion.      It  U  nut. 

'  therefore,  surprising  to  learn  that  not  infrequently  the  iir&t  effect  of 
tfaesB  waters  on  a  gouty  patient  is  either  to  provoke  a  downright  attack 
of  gout,  or  to  aggravate  the  symptoms  under  which  he  was  suffering. 
This  erent  is  now  recognise^l  by  many  physicians  practising  at  these 


spas  OS  a  thing  to  bo  looked  for ;  mid  exi>cricncc  Ims  Uiught  thorn  the 
tiece&sily  of  caution  in  roganl  to  the  qimiititv  of  the  wjitem  to  be  taken 
hy  neM'comera.  They  tomfort  themselves  Jinil  their  jjiitieiits,  however, 
with  the  aasiinince  thiit  this  preliminary  stonn  is  a  neeeseury  prelude  lo 
the  Citlm  unieiulmenc  which  iii  to  follow.  There  is,  no  doubt,  some 
foiuiilatioD  fur  this  idon.  Il  is  no  fiction  that  a  gouty  man,  lormentGil 
by  Bymptoms  of  irregular  gout,  is  rclievt-d  by  a  regular  arthritic  atutek. 
It  may  be  presnniod  thiit  this  relief  arises  from  the  complete,  or  nppn>xi- 
mnt^jly  complete,  prudpii;iliun  into  the  stnicturea  of  the  joinU  of  live 
unites  fluiiting  in  his  bluod  and  lymjih.  The  urates  are  thereby  almost 
as  etlectually  removed  from  the  vital  thiids  as  if  thev  were  eliminated  b\- 
thc  kidneys.  Sir  W.  iCoberts  w;is  of  opinion  that  gouty  persons  should 
cilhor  entirely  avoid  springs  which  owe  their  activity  to  wdium  salts,  or 
should  use  them  very  sparingly  ;  and  that  any  good  ejects  produced  by 
them  muiit  \»i  due  to  their  action  on  the  liver  and  the  intestinal  tract 

There  are,  however,  other  springs  of  high  and  growing  repute  in  the 
treatment  of  gout  which  aro  not  open  to  these  objections,  lliese  spiiiigs 
contain  no  sodji,  or  tnu;cs  only  ;  and  the  sum  of  their  mineral  con- 
stitoents  does  not  exceed  that  which  is  often  present  in  ordinary  potible 
waters.  I'hey  contitin  for  their  principal  ingi-ediont  a  little  larbonatt  or 
sul])hate  of  lime  ;  and  it  is  very  doubtful  whether  the  whole  of  this  is 
absorbed  into  ihc  blood  :  most  of  il  pi-obably  jjjisscs  out  inerLly  with  the 
faeces.  In  fact,  springs  of  this  class  may  practically  be  considered  iis 
otpiiTalent  to  ordinary  drinking-water,  oxcopt  that  several  of  them  hikve 
the  advantage  of  being  thermal.  Among  springs  of  this  class  may  be 
mentioned :  in  our  own  country,  the  wat4.^ni  of  Huxton,  Bath,  and  Strath- 
peffer;  in  Germany,  the  watei-s  of  (Jastein,  Wildbad,  Pfeft'ers,  and  the 
•Saucrling  spritig  at  Carlsbad;  in  France,  the  wniers  of  Aix  IfS^IUin*. 
Contrex6ville,  Victol,  and  iSart'ges.  Sow,  there  can  be  no  reiisonaldu 
doubt  that  the  eflicacy  of  tlicjte  springs  has  nothing  to  do  with  Uirir 
-wanty  mineral  ingredients,  but  depends  ossontially  on  their  iratery 
constituent.  They  are  dnnik  freely,  aud  on  an  empty  stomach.  Their 
action  would  Ik  to  dilute  the  blood  temporarily,  and  luwer  its  percentage 
of  nrat«8  and  sodium  jwJts.  This  effect  woidd  tend  to  i-efcinl  or  prevent 
uratic  precipitation,  and  thus  give  the  defective  kidneys  additional  time 
to  overtake  their  arroats  in  the  task  of  eliniiiiuling  uric  acid.  The 
muriated  sulphurous  and  sulphurous  sfjas  (Schinznach,  Uriage,  Harro- 
gate) have  also  been  recommenelcd,  and  probably  owe  their  reputation  to 
their  action  on  the  intestinal  tract. 

It  may  Iki  asked  whether  the  drinking  of  water  at  homo  would  not 
answer  as  well  as  resorting  to  a  mineral  spring.  The  inference  from  t!ie 
fon'going  observations  is  that,  other  things  being  e<]ual,  the  benchcial 
results  tvould  be  the  itame.  But  the  "other  things"  never  are  "ei^ual." 
It  would  scarcely  be  practicable  for  a  man  going  about  his  usual  business 
to  drink  eight  or  ten  tumblers  of  water  un  on  empty  Ktomach  every  day 
for  two  or  three  weeks  :  at  a  M-atering-pbice  the  visitor  hits  nothing  olso  to 
do  than  to  attend  to  his  "cure."     Moreover,  in  getting  away  from  homo 


cbti  invalid  leaves  behind  him  the  worries  of  his  ibily  life,  and  hue  the 

nilvnntngc  of  cbuige  of  air  and  scene,  a  Kaliitary  modification  nf  diet> 

anil  ahtindant  loisiiro  for  outdoor  exerci'^e.     Ttese  colhiteral  influences 

help  to  mise  the  gcncnd  level  of  bcidth,  and  ((uickL-n  llic  iictioii  of  the 

, decretory  cells.      Besides,  the  watof^s  of  mineral  springs  are  not  merely 

'used  in  the  way  of  dniiking ;  they  are  also  used  in  the  wjiy  of  bjiths  and 

ruriotu  kinds  of  douches ;  and  the  proper  hydro  them  peu  lie  trejtttuegit  is 

usually   supplemented   by   ahampooing,   paxsirc   motion  of  the  etitT'ene<l 

joinLit,  electric  ^Mths.  hot  i«uks,  and  other  appliances,  all  of  which  are 

^«f  great  service  in  chronic  gout.     I  do  imt  think,  therefore,  that  gonty 

itieuts,  if  ibcy  can  utTord  ihu  time  and  expi'iise,  sliouJd   forgo  the 

drmutages  of  the  time-honoured  practite  of  a  vlBit  to  a  mineral  spring. 

'^At  the  same  time,  a  woni  may  l>e  ttaid  in   favour  of  a  roore  sy^teniatic 

une  of  wat^r  in  thrt  everyday  life  of  the  gouty.      1  have  observed  that 

AOine  gouty  persons  are  very  sjiaring  in  their  use  of  diluents;    such 

penuinB    should    be    eacutiraged    to    1>e   habitually  more   liberal    iti   this 

|jt)s|ieet.      In  a  few  casea  it  might  even  be  jjosaible  lo  imitate,  with  plain 

Her.  the  regidar  two  or  three  weeks'  c«jur»e  at  the  spji,  and  to  rejieat 

this  course  twice  or  thrice  a  yeai-,  as  a  propliylactic  racnaure. 

ffnHTal  Jli/'iienk  Manwjnnent. — Sedentary  occupations  and  idle  habits 
of  life  are  highly  injurious  to  gouty  persons,  and  tend  strongly  to  pro- 
voke recurrent  arthritic  attacks,  and  to  ftjigender  the  variouB  irregular 
nuoifestatinnii  of  the  disease,  tiotity  patients  should  be  encouraged  to 
ati  active  out-door  life :  they  ^hoidd  take  exeicii<c  »,vsteniatli-ally  in 
)e  open  air  in  the  way  of  walking,  golfing,  horse-riding,  or  driving; 
ami  should,  as  far  as  practicable,  avoid  heavy  dinners  and  late  hours. 
I>ne  foresight  sboidd  be  exercised  to  evjide  anxious  and  worrying  engnge- 
ments,  and  to  guard  against  undue  mentid  or  Itodily  fatigue.  The  body 
lOtUd  be  clothed  in  light  flannel,  and  the  action  of  the  skin  promoted 
biitha  and  friction.  Gouty  nicn  are  often  di8iM)sed  to  Imj  neiiiotie, 
torment  themselves  with  vain  ponderinge  over  their  symptoms.  It 
not,  therefore,  desimble,  unleAs  there  be  some  special  reasons,  for  thcni 
to  relinquish  their  occupations  and  lapse  into  a  life  of  idleness.  Some 
persons  adopt  the  practice  of  taking  a  tumbler  of  hot  water,  or  some  hot 
diluent,  un  gtJing  to  bed  at  idght  and  on  rising  in  the  morning.  I  believe 
■Abat  this  practice  is  a  wholesome  one  for  gouty  constitutiotis,  and  tenfls 
fto  clear  the  blooil  of  nratic  impurities. 

Lo^nl  TrMitiunU  of  Goniy  Affedions. — As  a  rule  the  local  manifestolions 
of  chronic  gout  are  most  efTectivcly  combated  by  means  directed  to 
diminish  the  general  incidence  of  the  gouty  state,  but  sometimes  they 
>C»1I  for  separate  treatment.  The  thickening,  atiflTcning,  and  aching  about 
[gouty  joints  often  persist  long  after  the  inflammatory  proce.-y<  has 
"  awHV.  In  this  condition  relief  may  be  given  by  topical  measures. 
^mong  the  means  most  in  vogue  for  this  puri»08e  are  : — Painting  the 
>inta  with  iodine,  persevering  use  of  wet  eomprcMcs  friction  with 
■tiuiilating  linimente,  shampooing  and  ]uiftsive  motion,  and  iho  appliui- 
tioii  of  Syitig  blisters.     Hot  minend   bitths,  douches,  and  galvanic  baths 


i£fi 


SVSrSU  OF  MEDlCiNE 


have  nifto  hcon  ^raployod  in  such  ofts&s  with  conspicunus  succesB.  Sub- 
cutaneous topLi  in  the  neighbourhood  of  joint*  sometimes  become  tense 
and  painful,  an-l  inttfrfcrtf  with  tlic  niovcnieuls  of  the  ndjiicenl  articuJu- 
tiung.  It  hnii  iMseii  asserted  thiit  the  pc-rsevering  applicutioii  uf  ple'lgets 
BOftked  in  sohitions  nf  cJirljonjite  of  lithia  or  cjirlmnate  of  potash  lo  such 
enlargements  hiifi  some  cil'ect  iu  reducing  their  size  and  in  dissolving  out 
the  iirat^  conUinod  in  them.  It  i«  not  d^-sirable  to  puncture  or  cut 
these  swellings,  as  such  prncedures  are  very  apt  to  leave  behind  them 
indolent  gores  which  are  very  dilticidt  to  heal.  Soniotimes  such  tophi 
bnrst  spontaneously,  and  form  indolent  ulcers,  wliich  occasionidly  pene- 
trate into  the  joints,  and  <liscliarge  a  punilunt  siinies  mixed  with  uratic 
crysUls.  The  most  effective  way  of  dt*aling  with  these  uloera  is  to 
immerse  the  |»art  for  some  hmirs  daily  in  a  large  can  of  warm  water, 
with  a  view  of  dissolving  out  the  otFending  urates.  A  similar  mode  r»f 
treatment  may  afToitl  great  relief  in  cases  with  umtic  deposits  encntating 
the  heels  or  p;i1ms  and  iherol]}'  causing  (uiin  and  hindering  locomotion. 

It  is  not  always  desirable  to  interfere  too  actively  with  gouty  afl'wtitius 
of  the  skin ;  they  often  appear  to  operate  as  a  sort  of  safety-valve  to  the 
gouty  system;  but  sometimes  the  itching  and  irritation  caused  by  them 
become  wellnigh  intiilorable,  and  seriously  interfere  with  sleep  and  the 
general  wcll-bi'^ing  of  the  pmient.  In  such  cascA  constitutional  meitsures 
must  be  ekinl  out  by  local  means.  Solution  of  boriix  with  glycerin, 
boracic  acirl  in  vaseline,  lead  lotion,  zinc  ointment,  bismuth  and  starch 
powder  applied  to  putches  of  gouty  psoriasis,  eiczema.  or  prurigo  often 
afford  grejit  relief.  In  the  ca^e  of  dry  eruptions,  .is.sociated  with  much 
itching,  the  solid  ;)araf!in  is  a  vahmble  resource.  A  piece  of  hnnl  panffiu 
of  the  size  of  the  thumb  is  parcel  down  to  a  smooth  surface  with  a  pen- 
Itnife,  and  the  itching  surface  is  nibbed  over  morning  and  evening  with 
this,  HO  ;is  Co  leave  a  ciolicate  caiting  of  pamltin  on  the  skin.  It  is  a 
perfectly  cleanly  and  wholly  invisible  application  ;  and  proJMbly  acts  by 
protecting  the  cutaneous  surface  against  the  contact  of  the  ntmosfjhere. 

William  Uobkkts,  1897. 
J.  Hose  Bradford,  1907. 
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By  RoBKKT  SArxDiiT.  M.D.,  M.Sc,  LL.D.,  r.R.C.P. 

Stnontiis. — Duibdt-jt ;  SacrhariiM  duOiftci  ;  Olj/cosuria  ;  MellUuria  ; 
IHanfuira  Hrinosii ,-  PUyurvi. 

fieflniUon.  —  A  constitiitumnl   clis«aa«   characterised  hv   the   [>crFiif>t6nt 

Lpusai^e  of  glucose  m  the  iiniie. 

History. — In  the  papynis  Ebere,  wliich  is  a  copy  of  an  Egyptian 
medical  compilullon  already  old  in  \\m  liniu  of  Musics,  thure  is  munttou 

Yoi  polyuriA,  and  it  ia  hard  to  conceive  chat  ftuch  a  marked  departure  from 
health  could  at  any  time  huve  eecajied  obsen-atton ;  yet  no  notice  of 
it  i*  to  be  found  in  Greek  writings  earlier  than  those  of  Aioiacns  of 
Cappadoria  {cirm  A.D.  loO).  who  ia  supposed  to  have  been  a  con  temporary 
of  tialeei,  and  WH**  probably  also  a  Iloman  physician.  His  description, 
like  that  of  the  unknown  Egyptian  priettt,  or  that  of  Galen,  who  wrote 
at  length  upot)  the  disease,  lays  stress  oidy  on  the  polyuria  and  thirst. 
Tho  iropoitant  {H>int  thai  the  urine  contains  BUgnr  ap}>cars  to  have 
«K»petl  the  notice  of  all  early  Earopean  writers ;  nevertbeluss,  if  we  may 

[inist  «ome  {laaso^es  of  the  Ayur  Veda  (droi  A.D.  50r>)  it  wn>!  known  at 
lat  time  to  tlic  Lliitdus.     In  a  Cingaleisc' writing  of  the  fiftoenth  century 

^dL'diet*-)*  is  undoiditcdly  referreil  to  a»  "madu  niohe,"'  or  hmtcy  urine,  no 
that  in  this  resjwct  Eiirop&in  knowledj^e  la^ge<3  sadly  behind  :  for  it  was 
not  nntil  IfiTO  thai  our  countryinan  Willirt  mentioned  that  the  urine  of 
diabctofi  has  a  sweet  taste.  A  century  lal<r  Dol»son  of  Liverpool  denion- 
strate'l  the  presence  of  nugar,  which  discover}*  (to  improKAed  Cult(>ii,  that 
he  wotdd  hardly  allow  that  this  was  not  true  of  all  canes  of  diabete.s  -.  and 
not  until  the  Inst  century  has  the  dkdnction  been  firmly  established 
which  we  recojniiBe  in  the  names  diabetes  insipidus  and  diabeUs  vullUm. 

Etiology, — llie  mean  annual  niortalit}'  from  dia1>pt«s  mellitus  in 
Knrope  does  not  exceed  S  per  100,000  of  i>er60QB  living.  But  within 
Om  area  considerable  vnriations  may  l>o  noted :  for  example,  in  Paris  * 
the  figure  is  as  high  as  14,  in  Malta  1.1,  in  C'o)>enhagcn  7,  in  London  7, 
in  Vienna  4,  and  in  Naples  3.     In  the  whole  of  Englanil  it  is  7,  in  Ireland 

j^3,  io  Scotland  i*.  in  Norway  2,  in  Pruwia  2,  and  in  Italy  1  f*.     ni-il^tes 

•aid  IO  be  extremely  common  among  the  educated  and  commercial 

of  natives  in  India  and  Ceylon,  while  it  is  unknown  among  the 

ElChinean  and  Japanese  and  the  negroes  of  Africa.  This  immunity  of  the 
negro  appears  tii  persist,  partially,  at   lenat,  in  America ;  for  Ty^^"  ^^ 

rphiladflpliui  has  stated  that  ho  has  never  met  with  a  ciwe  in  the  negro, 

^Althuu^h  he  has  modifitid  the  inference  to  lie  drawn  from  his  personal 

■  ViJi  Ubia  at  foot  of  psKe  1CS. 
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experiuiice  by  informing  me  that  he  has  sinco  heard  of  two  examples  in 
tho  practice  of  a  coloured  physician. 

Amont'ari  authors  formerly  asserted  that  their  imtioiial  statistics  proved 
tho  annual  rate  of  mortality  from  dlahetea  for  nil  races  U»  he  ranch  lower 
in  the  Sbitcs  than  in  Europe ;  but,  as  anticjpattid,  Iwtter  statistics  have 
shewn  th:it  in  ia02  the  rate  per  1 00,000  living  in  tho  city  of  Xexr  York 
was  i4"4U  (Herman  M.  Biggs),  while  in  Fhiliwlelphia  in  1900  the  rat 
per  10,000  deaths  wii»  4;i-4,  figures  which  shew  New  York  to  l>e  as  bad' 
ax  Paris,  and  Philaflelphia  little  better  than  London. 

In  France  tho  disciise  is  said  to  prevail  extensively  in  Normandy  ;  in 
Italy  it  is  apparently  more  common  in  Txisoiny  than  in  other  parts  of  the 
kingdom. 

Sondainore  ^^^s^  certainly  mistaken  in  the  assertion  that  the  Scottish 
people  are  specially  liable  to  dialKjtos ;  and  his  unsupported  statoment, 
completely  contradicted  as  it  ta  by  the  Kegistrar-General's  Keport^,  would 
uol  call  for  any  protest  hud  it  not  been  quoted  and  accepted  by  Hilton 
Fagge,  who  founded  upttri  this  supposed  prevalence,  tJiken  together  with 
the  known  rarity  of  gout  in  Scotland,  the  wrong  conclusion  that  gout 
uaJ  diabetes  arc  in  nowise  related. 

All  ob8er\'er8  .ire  agreed   that  .Tews  are  specially  liable  to  becoma' 
dialxitio.     There  is  some  reason  to  believe  thai,  modern  city  life  is  in  itself 
a  cause  of  diabetes.    In  his  admirable  statistics  for  Paris  (st-e  table,  p.  169), 
Beriillon  bus  demonstnitctl  that  tho  niortalily  from  diabetes  is  higher  in 
all  the  woalthier  (irrfmJusrmenfs ;  while  in  India  and  Ceylou  it  is  among 
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the  eduGited  and  commercial  And  not  among  the  laboniing  classes  thnb 

w  niinierou!)  oases  of  diabeles  occur.     A  person  belonging  to  the  richer 

in  10WI18  usually  cats  t4>a  much ;  spotiiia  a  great  p;tit  of  his  life 

indoon  ;  takeB  too  little  bodily  exercise,  and  overtAxes  hia  iier\'ouR  HVRtcm 

^tn  the  parBuit  of  knon'ledge,  biuinofls,  or  pleasure.     Altliough  there  are 

lanr  exceptions  to  such  a  deticriptiou,  it  is  a  pf>rfectly  accurate  accoiuit 

lof  large  chiasue,  and  especially  of  the  wtdl-t-o-tio 'low,  who  iiiiRCK  liiiii.s<.*tf 

Taatdly  by  hia  superior  menUil  ability  to  a  comfortjiblc  social  position,  and 

nocorionely  avoids  all  Icinds  of  bodily  exerciser. 

TUc  w-c^AtTV:  wjt  ';/'  f^Qixf  nil  fowl  is  vurj'  generally  believed  lo  Iw  u  cause 
of  this  disease,  although  it  is  not  raay  to  sec  hoiv  it  acts.  The  fondness 
Df  ■laws  for  sweet  things  ha«  been  suggested  as  one  explanation  of  the 
)lrei|uency  with  which  they  become  diabetic;  and  local  practitioners  in 
£aim.  India,  and  Ceylon  are  accustomed,  rightly  or  wrongly,  lo  attriliute 
lb*  diaease  to  abuse  of  an'uclmeats  and  sweet  shurbete.  Even  the 
excltunre  employment  «>f  vegetable  fcxxl  lias  been  blamed  for  the  same 
reason  ;  and  Charcot  stateW  that  temporary  glycosuria  in  often  observed 
among  the  noWcee  at  1^  Trappe.  But  in  Mauritius  and  Jlritish  LTuianii — 
countries  in  which  the  |>copte  are  chiefly  employed  in  the  mannfiicture 
of  sugar,  in  Africa  where  the  sugar-caim  and  other  swpcr  fniiis  and 
ilea  form  a  large  part  of  the  diet  of  the  niitives,  and  in  Ireland 
fhete  the  food  of  the  peiisantry  is  mainly  vegetable,  the  diseaac  is 
relatively  rara  As  little  valuable  ai-e  the  opintoiis  that  bccr-drinking 
and  cider-drinking  are  efficient  causes ;  the  deaths  from  diabetes  in  the 
cider-drinking  counties  of  England  ai-o  below  the  averse,  while  the 
kingdom  of  I'russia.  which  probably  stands  at  the  head  of  the  bcer- 
conjiuming  countries  of  Kuro[)e,  haii  but  a  low  diaWtic  mortality. 

TabLC  nhirfriag  the  AvcrafC"  Annual  Mortality  tmm  DiitHoUM  par  100,000  of  PopoUtlon 
tor  each  Arronttimemtni  of  pKri5  dorfng  tbree  quinquennial  pvriod*. 
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SYSTEAf  OF  MEniClNE 


No  a^e.  18  exempt,  hut  diabetes  nccni-s  most  coramoiily  in  peraoiu  at 
the  fifth  decade  of  life,  being  mot  with  more  mrely  at  its  two  extreiuea. 
Ciises  have  been  obscc-vcd  iti  infants  h  feu*  we«ks  old,  and  in  aged  pcninna 
over  eighty.  Tbo  gi'eati'«t  mortality  is  between  the  ages  of  fifty-iive  luid 
seventy-five — that  is  some  years  Uber  than  tbo  period  at  vhich  it  most 
frequently  siipen'enos,  for  elderly  diabetics  are  able  to  sustain  the  disease 
iOT  many  yeiira. 

The  ilifferent  incidence  of  the  disease  in  the  two  jvjvm  is  well  marked 
in  tables '  which  inclmtc  deaths  at  all  ages,  being  \\\  tbo  proportion  of  3 
males  to  2  females.  This  ditfcroncc  is  least  miirkcd  in  young  person? 
between  the  ages  of  10  t*>  35,  and  ni(i«t  raiirked  between  'Mi  and  "5,  duo 
to  thp  gniaier  prevalence  of  the  abiiKe  of  alcohol  among  roalea. 

IhrfdUf/  h  an  intiuence  too  well  attested  in  certain  instances  to  be 
doubted  ;  thus,  in  one  example  diabetes  occurred  in  eight  members  of  one 
family  extending  over  three  genenttiona. 

It  is  aUo  not  itncomtncin  to  meal  with  a  history  o^  insaaitif,  pHlaumttiy 
lubercuiosu!,  or  ijinti  among  the  relatives  of  diabetics. 

Obetity  is  supposed  by  many  pei-wms  to  favour  the  occurrence  of 
diabetes :  undoubtedly  the  coincidence  is  common  enough,  but  the  opinion 
of  Risch,  that  it  directly  arises  from  the  muscl<»s  becoming  ro  inHltmtcd 
with  fat  that  they  are  thereby  unable  to  do  their  share  in  the  destruc- 
tion of  su^r,  is  o|)cn  to  doulJt.  It  is  more  proliablc  that  olwsity  is 
the  outcome  of  vimiJar  getit^ral  conditlonti.  ^Vhere  the  supply  uf  carln)- 
hydrates  is  in  excess  of  the  ilenmnds  of  the  tissues  or  uf  their  consuminj; 
capacity,  it  is  stored  an  fat ;  s\nil  if  we  regurd  obesity  as  an  indication  uf 
such  an  excess,  it  is  not  ditticult  to  suppotso  a  further  stage  at  which,  the 
limits  of  fal-iitoruge  beinji  reached,  the  surplus  sugar  circulating  in  the 
blood  passes  out  of  the  body  by  the  kidneys,  and  glycosuria,  transient 
or  permanent,  ensues.  The  excessive  .supply  of  carl>ohydratc&,  whether 
in  the  form  of  sugar,  vegetable  food,  or  beer,  does  no  harm  in  the  absence 
of  the  osfieiitial  caunes  of  diabetes  ;  the  excess  is  stored  up  as  fat,  or  may 
oven  appear  in  the  urine  as  a  transient  glycosum.  But  when  an  ex'.ess 
ol  glucose,  greatly  beyond  tbo  power  of  the  organism  to  iililisc,  is  con- 
stantly poured  into  the  circulation,  we  have  the  condition  set  up  ihat  we  cull 
diatietea ;  this  must  appear  all  the  more  rapidly  where  the  carbohydrate 
supply  is  alreaily  more  than  can  )>e  consumed. 

>  Skolaku  asd  VfAum. 
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The  exact  relation  of  f^ont  to  <1ial)et«fi  is  nn  open  question.  No  one 
whu  boa  an  n<lc>|iiKce  clinicAl  knowlcHji^c  of  the  two  diseases  doiihta  the 
frr<|iiency  of  their  association  ;  both  are  duo  to  supcraliiuentalion.  It  ia 
potwiblu  that  an  acute  attack  of  gout  muy  be  the  direct  chuso  of  the  unset 
of  iliabeltis ;  biit  it  is  not  cleai'  that  the  gouty  diathesis  in  itiielf  disposes 
to  iliiihetes  except  in  so  far  ;ia  it  u  evidence  of  the  pathological  re»idta 
iif  modern  cinlisatioti  in  certAin  individiuila.  There  are  tuuriy  gouty 
families  and  more  gouty  individnaltt  in  whom  the  diathesis  has  its  most 
typical  expreMion  without  residting  in  the  production  of  diabetes. 

The  list  of  the  immediaU  aimes  of  diabetes  is  a  very  long  one,  but  in 
1061  instances  the  relationship  i-epoacs  on  Um  well  e>>tabli3hed  a  basis  of 
clinical  c^idenct-  to  be  rejected. 

In  the  first  plaee  comes  the  long  catalogue  of  injuries,  such  as  milway 

rcidt*nt«,  severe    contusions    of    the    hejid,  spine,  or  abdomen,   iiolcnt 

'tnuMular  strains,  and  lightning-stroke,  which  arc  so  fretjUcnUy  followed 

after  a  longer  or  shorter  interval  by  diabetes.     In  all  these  cases  the 

rduKiase  is  probably  produced  by  some  derangement  of  tito  innervation  of 

Ii«  liver.     Closely  alliet!;  therefore,  to  these  are  the  rarer  examples  in 

fbicb   thf  lUseose  is  uctually  associated   with  sonic  coarse  lesion  of  the 

i«xlulhi ;  uj>,  for  example,  ivlieru  thid  sinietiire  is  implifateil   in  a  new 

or  invaded   by  sclerasis  (tabes  dorsalis,  insular  sclerosis) ;  or 

iere  it  occurs  in  the  course  of  insanity,  opile|)sy,  or  Graves'  disease. 

Possibly  we  ought  to  group  under  nervous  influences  those  case*  which 

lave  been  attributed  to  cUmactcric  disturbance,oxce«sive  sexual  indulgence, 

id  the  action  of  certain  poisons  ;  for  example,  alcohol,  chloroform  (Fnit), 

bmmide  of  potossinra  (Weber). 

In  the  second   place,  but  in  quit«  »  diflerent  category,  come  the 

which  follow  the  various  acute   iiifcctious  diseases,  among  whri-h 

luunernus    well -attested    examples    have    been    recorded    as    BcqiieU    of 

enteric    fever,    dipt]theri.-t,    tonsillitis    (!).    inHiionza,    rheumatic    fercr, 

binaUria,    nnil    syphilis.       Iiisullicicnt    attention    has    been    paid    to    the 

rpnumbility  thai   dial>etes  has  in  xomo  c-ascA  u  micrubic  origin.     Cliarrin 

and  Carnot  have  proi'cd  that  it  is  possible  to  render  a  dog  diabetic  by 

injecting  infective  fluids  {BaeitUis  e^i,  JiaeiJIus  yyxiftfanens,  and  streptococci) 

into  the  pancreatic  duct ;  and  it  is  probable  that  the  acute  infective 

dimintfih  the  resistane<?  of  the  pancreas  to  the  invasion  of  those 

licmt  which  occur  so  abundantly  in  the  fntcJitine.     There  is  no 

[eWdcnce  at  present  of  any  specific  nn'crobic  cause  for  diabetes;  but  in 

connexion    with  this  aspect   of  llio  su1>ject   I   may   refer   to   the   nuuiy 

exnnipleri  of  diabetes  occurring  in  hnslmnd  and  wife,  which  have  led 

some    writers    to   speculate   on    the    possibility   of   its  transmission    by 

ruutagiun  (I>rt-foiis,  Oaucbor,  LabbtS  Letullc,  Schmitz,  Itendu). 

We  nwy  group  with  the  above  those  cases  which  have  licun  recorded 
in  connexion  with  pHncreiitic  cancer,  cysts,  and  calculi. 

In  a  third  class  most  be  placed  the  cases  which  have  their  apparent 
•liutjng-point  in  pregnancy  and  parturition,  as  their  explanation  remains 


lieiudc  the  alK>vc,  are  the  cases  as^ociateil  with  aWem  of  the  liver, 
naligtmnt  iliseiue  tn  the  aMomen  not  invading  the  iwncreaa,  exposure  to 
severe  cold,  and  the  ingestion  of  cold  food  (icos)  or  iced  drinks. 

Pathog'enesls. — 1  )iftbet08  hu8  been  already  defined  ae  persistent  plyco- 
BUria.  By  this  wg  racrui  the  coiutliint  presence  uf  a  glucose  in  the  mine  in 
quAUlity  aufficiunt  for  discovery  hy  onlinary  tests.  The  glucoses,  or 
hexo«e8,  are  ketones  or  aldehydes  derived  from  hox;itomio  alcohols  ; 
dextrose  (or  d-glueose,  an  alcchol-uldehyde)  is  habittially,  and  laevulose 
(or  d-fructose,  un  alcohol-ketono)  exceptional ly,  to  ho  found  in  tht^  urine 
of  djjilKjtic*.  Thfi  hucrofles  or  diwiccharides  (C,jHjjO,,)  are  formed  by 
loss  of  H^O  from  two  hexose  niolL-eules;  thus  cane  suj^ar  is  built  up  from 
d-ghiciise  and  d-fr-uutose,  maltosu  fivjni  two  molecules  of  d-glucose,  mid 
lactoses-occasional ly  met  with  in  the  nrine  of  nursing  «'omen — from 
d-glnr(wo  and  galactoae.  Stjirch.  dextrin,  and  glycogen  are  polysicclwrides 
(C„HjpOj;)(„  fonnetl  by  the  union  and  dehydration  of  several  hexose  mole- 
cules. Under  the  inflmjiico  ef  ferments  or  the  action  of  dihiU-  acids  ihi* 
synthesis  is  reversed,  tind  thu  complex  molecule  of  starch  is  split  up  and 
hydratcd  wi  form  dexti-in,  ni;*ltoBc,  and  d-glucose,  as  in  onliiiary  digest  ioiu 

Tniccs  of  <lextrose  are  met  with  consiaiitly  in  normal  blood  (or»  \k-v 
millo),  and  coiTCsponding  traces  c:ui  1m:  delected  in  the  urine  by  conceti- 
traliug  It  largo  bulk  ;  hut  it  is  not  with  these  small  i}Uitntitie»  that  we  lu-o 
concerned  in  diabetes :  in  this  diicaaito  the  blood  contains  excess  of  sugar 
(as  much  as  0"4  per  cent)  and  the  urine  is  loaded  witli  U-. 

The  first  lijjht  thrown  upon  the  pathology  of  glycosuria  was  the  dis 
corery  by  Hcnutitl  (1840)  that  the  liver  after  death  contiiins  sugar  ;  and 
his  inference  that  the  liver  is  a  sngar-foi-ming  gland  has  withstood  all  the 
criticism  to  which  it  has  been  subjected.  Bernard's  researches  did  not 
stop  here ;  hv  found  that  the  liver  8toi*ed  carbohydnites  in  the  form  of 
glycogen,  and  he  believed  tluit  this  substance  wjis  converted  into  sugar 
under  the  influence  of  a  diastatic  fomient  contained  m  the  blood  :  more- 
over, by  means  of  punctiu'e  of  the  tloor  of  the  foiu'th  vcntrielc  he  suc- 
ceeded in  determining  such  an  excessive  <lisc;hargc  of  sugar  that  chc 
excess  pas^d  into  the  urine.  According  to  Bernard,  r-orltohydnites  are 
absorbed  from  the  intestine  as  sugar,  and  are  cju-ried  by  the  portal  vein 
to  Uie  liver,  where  they  are  stoi-ed  as  glycogen.  This  stored  material 
is  given  out  gradually  as  it  is  require*!  to  meet  the  needs  of  the  economy, 
being  converted  iuN^  glucose  and  cairied  by  the  hepatic  vein  into  the 
general  circulation. 

Boniard's  views  bnvo  been  opixned  with  grejit  ability  and  pertjuacity* 
by  Dr.  Pavy,  but,  in  spite  of  much  effective  criticism  of  his  methods, 
the  result  luis  been  to  leavB  his  conclusions  substantially  intjict.  Bernard's 
doctrines  have  found  followers  able  to  demonstnito  the  truth  of  bis  state- 
ments by  more  exact  mean»  ;  and  at  the  present  time  the  only  important 
modiflcalion  towards  which  opinion  seems  to  len<l  is  the  rrjectinn  of  the 
agency  of  a  glycogpnic  ferment  in  the  liver  in  favour  of  tbo  conccjition 
of  glycogenosis  as  a  direct  and  normal  function  of  the  liver-cells. 

Dr.  Pavy  thinks  that  glycogen  may  be  converted  directly  into  f»l ; 
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■ud  ibero  is  ftoml  ground  for  hia  imiuiiy  into  the  fato  of  tbe  great  excess 
of  glycogen  found  in  the  livers  of  vegetahle-feoilerft,  for  the  blood  of  these 
animals  contains  no  more  sugar  than  doe«  thiit  nf  Ht'sh-enters,  although  their 
0Lon  of  glycogen  is  w>  iimch  greiUur.  Dr.  I'jivy  hun  made  «n  inttrestins 
"observiition  ou  the  presence  of  fut  in  the  intustiual  villi  of  a  loug-sturvc*! 
rmbbit,  which  stijjigests  thnt  starch  voAy  l>e  converted  Into  fat  by  tfau 
rpithelinm  of  the  intestinal  villi ;  and  he  thinks  that  it  shurea  this 
function  with  the  liver-cells. 

That  airb()bydmtti8  iiro  not  the  only  pcissible  sources  of  i-ngnr  i« 
proved  by  the  [iresenco  of  glncose  in  the  iilood  of  jinim.-ilt*  fed  on  lejtii 
mejit  only ;  and  our  clinical  experience  of  diabetes  proves  but  too 
frequenUj  how  iar^c  a  i^uuutity  of  sugiu-  iiiay  Iw  excreted  by  patieats 
wboM  diet  contains  very  little  carbohydrate.  Scegen  believes  that 
is  formefl  from  pi>ptone,  an<]  oti  itiKufficient  grounds  denies  that 
rcogen  i.i  its  princijjal  wmroe  ;  niid  Dr.  I'avy  has  shewn  that  sngnr  may 
he  artificially  produced  frum  lu-oteiti  nmti«r.  It  if.  ccitJiiti  that  siipu" 
can  l>e  foitiicd  fnjui  the  pt-utciii  of  the  fuud  anil  fruni  the  tissues;  and 
the  question  M-facthcr  it  is  derivetl  from  the  jirotciii  molecule  by  splitting 
off,  or  whether  the  molecule  is  first  completely  broken  down  and  then 
bitilt  tip  again  us  carbobydi-ate  itud  iirca,  is  one  which  need  not  det^tiu 
lit;  the  lultcr  view  luis.  perha|w,  the  greater  weight  of  authority.  The 
■eat  of  this  process,  oi'  the  agent  which  determines  it  in  the  bodv,  is  not 
definitely  known  ;  hut  it  is  assumed  that  it  takes  place  in  the  liver,  and 
that  the  liver-cells  cffwt  the  convei-sion.  But  what  becomes  of  the  sugar 
poured  inio  tbe  cuuuUtion  t  In  the  course  of  some  lectures  delivered  in 
lay  19115,  Dr.  Pavy  devcIope<l  the  hypothesis  that  sugar  exists  in  the 
hlood  in  a  glucusldiil  form  and  in  this  way  is  tnin8port<ed  from  the  intestine 
to  the  liaMios.  LocktMl  up  in  a  largo  prut«in  molocule  the  carbohydntte 
is  safe  from  the  danger  of  being  discharged  with  the  urine  ;  these  moleeule» 
are  in  his  opiniou  carried  by  the  lymphocytes  which  apjx'ar  in  the  blood 
in  such  numbers  duririg  the  fuiniliur  di,!;e«tion-lcucucytu&is. 

Under  the  influence  of  Liebig's  teaching  il  used  to  be  believed  that 
gJnooM  was  burnt  off  in  the  lungs  and  excreU-d  as  waliT  and  CO^  the 
|VOCeM  aubserving  thp  maintenance  of  the  body-temperature.  Kut  of 
kM  ytttrs  the  seat  of  this  destructive  process  has  been  shifterl  to  the 
mOBclea,  whirh  arc  snid  to  score  up  glucose  in  the  form  of  glycogen,  to 
be  utilised  when  in  action.  This  view  is  su]>purt-ed  by  the  disajipear- 
anc«  of  glycogen  from  muscles  which  have  been  tetarii^*d  by  strychnine 
poisoning  ;  and  by  the  destruction  of  sugjir  in  the  tissues  ])roved  to  take 
place  by  eomparlson  of  the  amount  contained  in  arterial  and  venous 
blood  respectively. 

\\*hile  Claude  Bernard  and  those  who  have  followed  him  in  the  same 
tine  of  re»«arch  have  done  much  as  pioneers,  it  cutmot  be  snid  that  they 
hare  tucceeded  in  indicating  the  direction  in  which  the  solution  of  the 
proUem  of  the  jMithogencsis  (if  dialretes  is  to  be  found.  The  most  careful 
reMtarcfa  has  failed  to  establish  that  structural  disease  in  the  tloor  of  the 
foaitb  ventricle  or  atiy  part  of  the  nervous  system  or  in  tbe  liver  is  oven 


a  common  occuTrence  in  diabetoL  On  the  cotitran*,  in  the  early  Btagw 
of  the  disease  these  organs  appnar  perfectly  healthy ;  &o  that  if  tboy  be 
primarily  eoncortied,  (fiabetc-s  can  only  be  rcgai-ded  as  a  /uiKtiomU  dmate 
v/  Vit  lurwus  stfsiem. 

Bosidoii  bho  *'  diuVictic  puncture "  tho  following  oxpcriiuontal  leaiona 
t»f  the  nervous  system  are  said  to  be  followed  by  glycosuria  : — 

(i.)  Injury  to  the  Tcrmiform  process  of  the  cerobt^llum  :  (it.)  Section 
of  the  spinal  cord  at  various  levels :  (iii.)  Sectiun  of  the  anterior  cervical 
nerve-i-oots :  (iv.)  Sertion  of  the  posterior  cervical  norvo-roota:  (v.) 
ArtiKcial  neuritis  of  the  Krst  pair  of  dorsjil  nerves:  (vi.)  Destruction  of 
the  superior  and  inferior  cervical  sympathetic  ganglia,  of  the  first 
thoracic,  and  of  the  abdominal  ganglia:  (vii.)  Section  of  or  ligaturinj; 
the  splanchnic  nerves:  (viii.)  Irritation  of  the  right  vagus:  (ix.)  Section 
and  stimidatioii  of  the  central  end  of  an  ordinary  sensorimotor  nervi? 
BUch  as  the  scijitie. 

Ufidor  the  iiiflucneo  of  these  various  lesions  the  glycogenic  function 
ui  the  liver  is  enormously  increased,  the  quantity  of  sugar  poured  into 
the  circulation  far  exceeds  t.ho  consuming  and  storing  powers  of  the 
tissues,  and  glycosuria  is  the  inevitable  consequence.  But  the  eifoct  of 
these  lesions  is,  us  a  rule,  transitory,  resembling  in  this  respect  the 
majority  of  aises  of  tniuumtiu  glycosuria  in  man. 

It  is  probable  that  some  poisons  pnMluce  glycosuria  in  the  same  way. 
while  othere  are  merely  converted  into  reducing  substances  (for  example, 
giycuronic  acid),  which  ai'e  excreted  in  the  urine  and  are  there  mistaken 
for  sugar. 

In  1877  Lancereaux  drew  the  attention  of  the  French  Academy  of 
Medicine  to  the  changes  in  the  j>aiirrf4ts  which,  he  believed,  were  con- 
stantly present  in  severe  cases  of  d'u;betc9 ;  aud  within  recent  yejirs 
the  impurtaucc  of  this  conimunicatiun  has  been  deuiunstmtud  by  the 
experimental  production  of  diabetes  in  dogs  by  exLir]).-Ltiun  of  this  glantL 
Von  Mering  attd  Minkowski  have  fuiuid  that  aft^r  this  operation  the 
animals  suffer  from  glycosuria,  polyuria,  great  thirst,  hunger,  and  rapid 
emaciation  ;  in  fact,  all  the  classical  symptoms  of  dialietes.  t>n  the  other 
hand,  mere  obstruction  of  the  pancresitic  duct — ^by  ligature  or  by  injection 
with  pamffin  (Hiidon)  or  asphiUtum  (Thiroloix) — is  not  followed  by  any 
of  these  symptoms ;  nur  do  they  occur  if  a  small  part  of  the  gland 
be  left,  even  although  the  duct  bo  removed.  These  statements  have 
been  subjecCed  to  most  severe  criticism,  and  the  expenntents  have  been 
ru[>e<i.tod  in  numberless  instances,  with  tbc  result  that  their  accuracy  has 
been  est4iblisheil.  It  was  at  iirst  suggested  that  the  operation  injured 
the  Bolar  plexus  and  so  set  up  nervous  dijibetes  ;  but  a|tart  from  the 
statement  of  the  o)ieratorit,  thut  no  such  injury  hsul  been  intlicteJ,  the 
absence  of  the  symptoms  when  a  piirt  of  the  gland  was  left  contradicted 
this  view.  But  the  must  convincing  proof  that  such  an  injury  cannot  be 
the  explanation  is  affonled  by  the  experiment  of  grafting  a  portion  of 
the  extirpated  pancreas  outside  the  al>dominal  carity  in  the  muscles  of 
the  external  walU ;  this  operation  has  been  successfully  performed  by 


tureral  independent  uivesUgators  (Mjnkowiiki,  H<'-don,  Thiroloix)  with  the 
tt^utt  of  preventing  tho  oc-cnrreiice  uf  diakutCK  jant  us  if  the  pu-t  of  the 
lid  \im\  been  left  tn  ptacc. 
Impoction  of  tho  bfidies  of  diabetic  pACienta  has  proved  th»t  ahom- 
tiuns  of  the  pancreoa  are  very  commonly  present ;  their  uuturu  and 
fmjticney  will  be  considered  on  p.  183.  lb  is  unough  now  to  know 
It  thin-  exJHt,  ajid  that  experiment  imd  morbid  anatomy  are  not  hero 
strikingly  at  vunance  us  in  other  hypotheHes  of  dialietes. 
The  meaos  by  which  the  prestiiito  or  abst'iiw  of  tho  jwnoreas  in- 
flaencBB  the  production  of  glyco^nria  n«ed-i  fiirthi^r  (^xpIaiiHtiou.  I.t^pine 
has  endeavoured  to  find  a  noludon  by  the  supposition  that  the  pan- 
croM  secretes  a  sugar -destroying  forraont,  which  ]mwmcs  directly  into 
the  chyle  and  blood.  He  ttsserl;)  that  these  Quids  in  the  normal  state 
possMs  BUch  an  action  to  a  powerful  extent,  and  that  this  action  disapfwars 
when  ilie  puicnuis  has  been  extirpated:  but  T^-pine's  st^tementp  are  denied 
by  Arthus,  Gaglio,  and  Sansoni :  moreover,  no  one  hiw  yet  succeedctl 
in  obtAining  such  a  forincnt  from  tho  paiitroHS,  and  |«incifatie  cxtntcts, 
however  administered,  have  failed  to  control  glycosuria.  The  pancreatic 
byjtolheRis  of  dialietes  is  undoubtedly  a  grejtb  advance  towards  a  sati^fiictory 
p&tholo^r  of  the  disesise ;  hut  as  in  certain  cases  the  gland  appears  to 
be  tjuite  normal,  it  docs  not  cover  the  whole  ground,  and  it  Ioavus  room 
for  the  old  %-iew  of  its  nervous  origin,  at  least  in  respect  of  a  certain 
rtportion  of  cases.  Kanfmann  has  suggested  a  mndilication  of  Lttpine's 
liyiH.thesis,  namely,  that  the  secretion  cotiirols  the  i^ngar-fonniiig  function 
of  the  liver ;  he  Ijclievca  ho  has  proved  by  luialysis  of  arteriid  and  venous 
blood  hi  healthy  ami  diabetic  animals  that  the  tissues  of  the  latter  con- 
nimt*  quite  the  normal  proportion  of  sugar;  it  was  formerly  bolieved  that 
the  gaseous  exchanges  of  di^tbete^  gave  e^'ide)lce  of  diminishiMl  oxithiiion, 
but  the  re.sults  of  later  experiments  contradict  this  opinion  (Leo, 
Wcintraud  and  Laves) ;  he  therefore  regards  the  hypothesis  of  insufficient 
destruction  of  sugar  as  untenable.  Von  Xoordcn,  on  the  other  hand, 
deiues  the  extra  production  of  sugar,  and  finds  the  explanation  of  diabetes 
in  diminished  destruction  in  the  tissues,  loss  of  power  to  store  carljo- 
bydnte  as  fat,  and  incompetency  of  the  glycogen  reservoii-s  (liver, 
iLdclcA).  He  assume*  that  every  molecule  of  albumin  breaks  up  into 
rbohyilmte  and  area,  and  that  for  every  gramme  of  nrea  28  grauuncs 
of  carbohydrate  have  been  formed  in  the  Ijody :  hence  he  concludes 
tbikt  it  is  impossible  to  shew  an  excretion  of  sugar  greater  than  may  be 
derived  in  this  fashion. 

He  disregards  the  various  authors  (Voit,  liCO,  and  others)  who  have 
•hewn  that  there  is  no  decrease  of  CO^  production  in  diabetes,  and 
attacbea  great  weight  to  the  single  observation  nf  Wciiitfaud  and  Ijivcs, 
th»t  the  addition  of  small  tpiantities  of  carl )ohy drain  m  the  dietary  of 
diiib(;ticii  raises  their  respiratory  quotient  (the  proportion  of  CO,,  to  Oj) 
mach  less  than  in  health.  Finally,  he  discredits  the  results  of  those 
ohsarrers  who  have  fouml  that  the  sugar  is  no  greater  in  arterial  than  in 
vcnoos  blood  (Pavy,  iJeck  and  Hoffmann,  Abeles,  Seegen);  and  although 


Chauveau  and  Kaufmann  find  tliat  the  arteriul  blood  always  conuuiis 
more  ««gar,  this  does  not  help  von  Noonlon,  as  the  relation  remains  exactly 
the  same  in  diabeiic  as  in  heiilthy  iiniamU. 

Where  the  evidence  is  so  coiiBicting,  and  the  weight  of  aulhoritv  ai> 
nicely  Wlant'ed,  we  may  vruU  hesitate  befuru  ranging  utu'StilvcH  on  one 
aide  of  this  controversy  or  on  the  other.  Dr.  Pavy  believes  the  intestinal 
villi  share  with  the  liver  the  ])ower  to  convert  carbohydrates  into  Ui,  and 
he  thinks  this  power  ia  lost  in  diah^?te3 ;  but  the  evidence  of  this  power 
rests  upon  his  own  ohsorvation,  hitherto  unsiipiKirted,  of  th«  amount  of  fat 
dcnioiistrahle  in  the  villi  of  a  rabbit  after  a  ftill  meal  of  oats.  E'rof.  ^I'oel 
Patuu  thinks  the  oats  contain  enough  oil  to  account  for  these  appearUKies 
without  assuming  for  them  any  luss  direct  explanation.  That  the  carbo- 
hydrates  are  convertefl  into  fat  (Pavy)  or  acttially  consumed  (lA-pin») 
before  they  reach  tJie  liver,  has  not  been  prov6<l ;  and  either  vievr  is  as 
diHieidt  to  accept  a&  the  ordinary  one  that  all  the  carlK)hydmtt-a  arc  first 
stored  in  the  liver,  to  be  doled  out  thenc«  in  coustatit,  rej;ulur  raoasure  to 
supply  the  needs  of  the  body. 

If  ilie  liver  possess  in  health  not  only  the  power  of  sugar-formation* 
but  some  mechanism  by  which  it  regulates  the  amount  passed  into  the 
circulation  by  the  current  demands  of  the  oiganisni,  and  thus,  whether 
the  store  of  glycogen  l>e  gi-oat  or  smiill,  keeps  the  percentage  of  sugar  in 
the  blood  at  a  constant  point,  we  have  only  to  assume  a  disorder  of  this 
regulating  function  to  explain  the  occurrence  of  dialtotes. 

Ill  diabetes  the  liver  continues  to  manufacture  sugar  constaiiUy, 
utilising  for  the  ]mrpose  its  accumidated  stores  of  glycogen,  which  it  soon 
exhausts,  and  afterwards  the  carbohydrates  and  albumin  of  the  food  ; 
apparently  falling  back  upon  the  albumin  when  the  formir  are  detictcnt. 
This  would  constitute  wtiat  is  called  over-pi-oduction,  aUhou^rh  the  amount 
may  not  exceed  ihu  value  of  tlie  food  ingested ;  but  in  heiitth  the  <]uantity 
of  foo<l  would  proitably  Iw  less,  and  the  i-esulting  glycogen  would  be  stored 
up,  no  mure  than  the  required  amount  of  su^r  hmi^  manufactured  to 
mainiain  the  normal  blood  percentage. 

The  formation  of  sugar  in  the  Iwdy  takes  place  in  two  ways.  In  the 
first  or  more  obvious  way  which  has  been  long  known,  it  is  formed  by 
the  action  of  the  diastatic  and  inverting  fenncnts  nf  the  wdiva  and  the 
pancreiittc  juice  U|M)n  the  stairhy  »nd  8»ceharine  elements  of  food.  It  ta 
generally  believed  that  the  resulting  sugar  is  identical  with  m.altorie 
(CijlIjjO,,).  but  by  the  time  this  reaches  the  portal  vein  it  has  >>ecome 
glucose  (C„H,gOj.  Glucose,  as  is  well  known,  undergoes,  in  (wrt  at 
least,  a  further  change,  und  is  btorcd  in  the  livur-cells  as  glycogen 
(6C„Hj^0j  -*-  H/)).  It  has  been  shewn  that  the  glycogen  in  the  liver  is 
increased  by  a<lding  starchy  or  saccharine  articles  to  the  iliet,  ami 
diminished  by  feeding  upon  purely  albundnouH  iin<l  fatty  food,  as  well  as 
by  cold  and  by  violent  muscular  exercise,  while  the  deprivation  of  all 
food  causes  it  to  disappear  completely.  The  liver  is  not  the  only  organ 
ciipable  of  forming  glycogen.  This  imwer  is  |HJsse«sed  by  muscle,  which 
can  form  it  directly  fi-om  sugar,  as  can  be  proved  by  injecting  syrup  into 


the  ciix'uUtioii ;  in  frjciul  life  glycogen  is  found  stoi-etl  up  tii  all  ibe 
tiaxues  uf  the  body,  and  in  adult  life,  es|>eci)illy  in  diiilietic  iwniOiiK,  il 
ly  be  found  in  iho  mnacles,  kidnflya,  and  eUowhore.  Our  knowledge 
of  ihe  further  stAgt-s  of  su^ar  metultulisra  in  liomcwlmt  conjoctuml.  It  is 
proltuble  tbul  during  digestion  ti  cortniii  amount  of  sugar  pits!M3»  dirci't 
into  the  utrculittion  und  is  connuniod  by  the  tismicit,  for  it  lm»  been 
uliserved  that  the  livers  of  rabbits  freed  from  glycogen  by  Btarvatloii 
shew  no  tn'idcnco  of  its  presence  until  four  hours  after  a  starchy  uicaI. 
whereas  in  diabetes  increase  of  sugar  in  the  urine  can  be  recognised  in 
fram  one  to  one  .irid  ;i  half  hours  afttir  the  ingestion  of  carlmhydrate 
It  ie  probable  that  the  stored  glycogen  is  convert<*d  into  Riigar 
ihd  passed  into  the  circulation  fruiu  time  to  time  in  voiy  sniidl  quanlilie* 
as  the  tissues  demand  it,  such  calls  upon  the  reserve  being  occasioned  by 
hunger,  exercise,  and  exposure  to  cold. 

The  fiecond  wny  in  which  sugar  ia  formed  has  only  been  made  out 

during  recent  years  by  the  rosoarchca  of  Kiihne,  Heynsius,  Pavy,  and 

othern.  by  vhom  it  has  been  shewn  that  the  albumin  in  aniiaal  foaii, 

in   the   course   of  decomposition  into   urea,  water,  Jind   CO^,   splits   oil' 

tt  carlmhydraie  molecule,  »o  that  for  everj'  grain  of  urea  excreted    in 

the  urine  we  may  reckon  that  at  least  two  gniins  of  sugar  have  been 

formeiil  iu  the  body.     Tho  sugar  thus  formed,  is  usually  consumed  in 

the  body,  and  it  is  believed  that  this  consumption  is  the  work  of  the 

tissues  themselvea,  being  an  essential  part  of  their  vital  activity.      With 

jthe-se  rbita  it  is  comparatively  cosy  to  estimate  the  amouut  of  sugar  con- 

[suined  in  tbe  tissues  in  health,  for  we  have  oidy  to  calculaU-  the  daily 

qiuuitity  supplied  as  carbohydrates  and  aild  to  this  that  formed  by  the 

decum|xiBitinn  of  albumin  in  order  to  determine  it.     Bouchard  has  shown 

UuU  the  consumption  of  >>ugnr  varies  with  age  and  )K>dy-wcight,  so  that 

yoting  ukI  slender  persons  consume  a  larger  proportion   than   those  who 

I  older  and  fatter.     Thus,  a  youth  aged  1  7,  weighing  101  lbs.,  consumed 

(4  grs,  jxT  lb.  of  body-weight;  while  a  man  aged  fid,  weigliitig  170  Hw., 

[DonsumeiJ  utily  18  grs.   per  ll>.     This  <lijlercnce  Uirows  a  good  deal  of 

;bt    upon   the   well-known   predisposition    of    elderly  stout  people  to 

lycoRuria. 

As  may  be  supposetl,  the  capacity  of  the  ti&sues  to  consume  sugar  is 
il  anlimilcd.  It  has  Im-ou  denionstnited  that  it  is  {tossible  to  prtKluco 
lyeosuria  artificially  by  giving  large  tjiuuilities  of  glucose  in  solution  by 
mouth,  and  it  i^  reattonahle  to  MipjKwe  that  otherwise  htnlthy  pen^ouK 
vbose  sugar  ctinsnmption  from  age  and  obesity  stands  low,  may  easily 
o^'eittep  these  limits  and  excrete  a  coitaiu  amount  of  sugar  which  is  only 
tfae  surplus  their  tissues  have  been  unable  to  cousumc.  This  condition 
u  spoken  of  as  "alimentjiry  glycosuria." 

If  the  whole  of  the  storediip  glycosuria  wore  suddenly  dischai^ed 

ijtito   the  circulation   we  should   liavc   a  condition   of  t<;m|K»niry  bvper- 

glycaemta  in   which  the   tissues  woidd   be   incajiahle  of   consuming  thu 

■rholti  of  the  sugar,  and  some  of  it  would  appear  in  the  urine.      It  has 

been   shewn    by  numerom^   experiments,  of  which  the  best -known  is 
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Claude  Bcriuird'fl  puiictura  of  the  floor  of  iho  fouith  vontriclo,  that 
various  lesions  of  tho  nervous  system  cause  sucb  n  suddeu  discharge  of 
the  hepatic  glycogen,  which  is  followed  hv  glycosiina.  Thia  vraa  for  a 
long  time  accepted  as  un  explanation  of  diabetes,  as  it  wiis  appiirently 
confirrued  by  the  clinicul  obsuri'ittion  tlmt  diaUcles  might  occasionally  bo 
caused  by  luinoiini  and  other  It>.sionH  in  the  neighbourhood  of  tlie  fourth 
ventncle,  and  less  uncommonly  by  falls  and  blows  on  the  head.  It  was, 
however,  [jointed  out  that  glycosuria  due  to  this  source  should  be  easily 
controlled  by  withholding  carbohydrate  food,  aa  the  8tore<l  glycogen 
would  be  very  rapidly  dis-sip-'ited.  The  discovyry  of  the  origin  of  sugar 
from  aU^uniinous  food  attbnled  a  partial  answer  to  this  objection,  but  the 
excretion  of  even  a  small  <(Uitnlity  of  sugar  by  diabetic  ))atient«  on  strict 
diet  cannot  be  explained  unless  we  assume  that  the  normal  consumption 
of  sugar  by  the  tiasues  has  undergone  very  great  reduction.  Bouchard 
investigated  this  point  and  shewed  that  the  consumption  of  sugar  by 
diabetics  is  always  considorably  reduced,  the  reduction  ranging  from  one- 
half  to  lis  little  as  one-twentieth  of  the  normal  amoutil^  We  have  now, 
tlieroforc,  what  appears  to  he  an  aderpiatc  hypothesis  of  diabetes,  namely, 
failure  of  the  gkcogen  reser^-oir  in  the  liver  and  reduction  of  the  power 
of  the  tissues  to  consume  sugar. 

It  only  remains  to  shew  first  M'hat  are  the  conditions  in  which  the 
liver  is  no  longer  able  to  roaen-e  and  store  up  glycogen  ;  and  secondly, 
what  is  thfl  cause  of  the  reduction  of  the  Rngitr-conKuniing  power  of  the 
tissues.  These  conditions  are  :  (I)  various  functional  and  organic  diseases 
of  the  nervous  system,  of  which  neurasithenia,  wlielher  originating  from 
traumatic  shock  or  from  other  axhausting  agents  such  as  prolonged  illness, 
exoeasivo  work,  mental  strain,  strong  emotions,  must  be  placed  in  the 
front  rank  ;  organic  diticases  of  the  nervous  system  are  a  much  more  rare 
cause  of  diabetcit,  and  consist  chiefly  of  tumours  situated  in  or  alKHit  the 
floor  of  the  fourth  ventricle  or  upon  the  vagi  nerves  ;  (2)  pancreatic 
diseases,  including  (ibrotiis,  fatty  metamorphosis,  calculous  atrophy, 
cancerous  infiltration,  and  necrosis  from  acute  inilummation ;  (3)  injuries 
and  diseasea  of  the  liver  itself,  uiul^r  which  nmy  \>e  included  those  casea 
which  have  followed  blows  over  the  hepatic  region,  abscess  of  the  liver, 
and  cirrhosis;  (4)  poisotis,  of  which  alcohol  is  the  chief. 

A  cause  uf  the  reduction  of  the  sugar -consuming  capacity  of  the 
tissues  seems  to  be  the  h}']>ergly«iemia  itself.  When  the  tissnes  h&ve 
for  »)me  time  received  an  excessive  supply  of  sugar  they  appear  to  lose 
in  part  their  normal  consuming  capacity,  and  conversely,  after  the  oxoeas 
of  sugar  has  been  removed  by  appropriate  treatment  they  may  regain 
this  power  to  a  greater  or  smaller  extent. 

We  may  therefore  anticipate  what  is  undonbteHly  true,  that 
glycosuria  occurs  in  widely  differing  clinical  conditions,  but  it  is  only 
after  peniatent  hyperglycaemia  has  letl  to  a  considerable  reduction  of  the 
sugar-consuming  capacity  of  the  tissues  that  diabetes  sets  in.  The 
distinction  between  diabetes  and  nondiahetic  glycosuria  is  the  supei'- 
additioD  to  the  glycosuria  of  the  symptoms  of  thirst,  polyuria,  and  failure 


o{  nutriuon.  Tfau  sim))lsst  form  of  non-Ukbetlc  glycueima  is  what  is 
caUod  alimentary  glycosuria,  in  which  the  sngar  excreted  rcpresonU  the 
unconsompfl  surplus  of  car)x>liydrate  food. 

Ajb  haa  already  been  remurked,  the  fiugAr-consuming  power  of  ibe 
IttNiaeB  varies  greatly  with  age  and  body-weigfaL  Poopto  who  have 
aceuBiuIat«d  a  thirk  layer  of  adtpoee  tissue  possess  a  dimimshed  degree 
of  it^  and  this  defect  becomes  more  marked  as  they  get  older.  It  is 
th'Tcfore  easy  to  explain  the  gljicoauria  of  fat  elderly  people,  and  every 
pnictitioner.  knows  how  commonly  it  is  aw-n  in  such  pernorifi.  In  fact  in 
tbi'in  a  little  glycosuria  from  time  to  time  is  normal  or  quasi-normal,  lui 
chat  we  should  not  be  unduly  alarmed  at  its  presence,  or  find  any 
difficulty  in  oxpUining  it  lo  our  patients.  No  duubt  the  presence  of 
sugar  in  the  nrine  indicates  how  readily  hyperglycacmJa  may  l>e  induced 
by  excma,  and  should  such  an  individual  persirt  in  a  diet  rich  in  carlnv 
bvdrates  ft  further  reduction  of  BUgar-consuming  power  may  occiU"  with 
residting  mild  diabetes  which,  however,  is  catiily  controlled,  and  sboulil 
uot  give  real  cause  for  anxiety.  If  temporary  glycosuria  from  excess  of 
sagar  ficcur  in  early  life,  when  the  normal  rate  of  sugar-conaumption 
is  high,  it  revatls  »  want  of  power  to  store  and  consume  sugar  which 
should  make  as  micasy  as  to  the  piticnt's  futui'e,  hub  our  clinical 
expc'ricncu  of  thcao  caiies  is  too  recent  Co  afVurd  us  tlit;  data  for  expressing 
A  poaiiive  opinion  upon  their  chance  uf  developing  diabetes.  In  both 
c«JM»  the  cause  of  the  glycosuria  is  simply  the  want  of  proportion 
between  the  supply  of  cixrbohydnite  food  and  the  sugar-consuming  power 
oi  the  lisauos,  but  in  the  other  forms  of  non-<lialiotic  glycosuria  there  is 
some  pathological  agency  which  affects  the  glycogen -storing  function  of 
the  li\er  eithi-r  thrnugh  the  ncrvou.'s  system,  the  stomach,  or  the  j>ancrea8, 
or  by  directly  attacking  the  liver  itself. 

l*be  very  interesting,  large,  and  important  group  of  cases  in  which 
abuse  of  alcohol  is  the  real  cause  of  the  glycosuria  does  not  deserve  to  be 
classed  apart  for  any  reason  other  than  tts  eliolog}'.  Alcohol  probably 
acta  directly  ujion  the  liver,  and  the  glycosuria  is  the  result  of  the 
letional  derangement  uiUsiKl  by  it.  In  many  institncea  the  liver  has 
enlarged,  but  where  no  such  physical  change  can  be  noted  it  is 
rMaonable  to  infer  that  there  is  fiuictioual  disturbance.  From  a  patho- 
lo^eal  point  of  view  the  gastric,  hc|)atic,  and  alcoholic  cases  may  be 
classed  under  one  head,  and  attrihuted  to  the  diatiuhance  of  the  liver 
auised  by  alcohol  or  other  irritating  ingesta,  or  by  the  prfjHncts  of  fermen- 
tative or  putrefactive  change  in  the  contents  of  the  stomach  or  intestine. 

The  glycosuria  of  gout  is  usually  the  aliuicntjiry  glycosuria  of  elderly 
£11  petsona,  and  I  am  not  siu-e  that  the  condition  over  demands  any 
otber  erplanation.  That  which  follows  falla  and  b]o\tr8  is  due  to  the 
snddcn  discharge  of  the  accumulated  liverglycogen.  AMiere  neurasthenia 
foIluwB,  the  glycogen-atoring  function  of  the  liver  may  be  regarded  as 
pertnaiicDtly  depresseil;  too  much  ^ngar  flows  habitually  into  the  circula- 
tion, aud  hyperglycaomia  with  symptoms  of  diabetes  may  be  set  up.  The 
^ycosoria  caused  by  boils  and  carbuncles,  ulcers,  gangrenous  sores,  and 


mariy  infectious  diseases,  especially  infldenjEa^  seems  lo  depend  upon 
toxins  of  microbiid.  origin.  Aa  u  rule  this  gtycosiiriit  hists  oidy  &o  long 
lis  the  infective  pixwess,  .ind  dlsiipj teal's  u'liuti  tlic  tuxacnua  comes  to  a-ti 
end.  We  do  not  know  the  ch;innel  through  which  these  poisons  act,  but 
it  is  rjuite  rnnceivahlij  that  they  attack  the  liver  directly ;  it  ia,  however, 
eqimliy  pussiMe  that  the  nervous  system  or  the  pancreas  suffers  primarily. 
Whichever  it  may  Iw,  we  n.re  justified  by  the  transitory  rharacter  of  thi; 
glycosuria  in  supposing  that  the  poisons  usually  produce  functiotml 
effects  only,  but  as  there  are  eases  of  diabetes  which  have  ori^jinatCMi 
from  attacks  uf  infectious  discasefi,  we  must  also  altuw  thai  occasionally 
they  possess  the  power  of  prcKhicing  permanent  mischief.  As  the  most 
common  lenion  cipidde  of  producing  permanent  glycosuria  is  wsisting  of 
the  pancreas,  and  as  there  is  no  satisfactory  explanation  of  its  occurrence, 
wo  may  bo  permitted  to  believe  that  the  pixxlucta  of  infection  at  certiun 
times  favour  the  development  of  iuHammation  of  the  pancreas,  just  as 
they  may  givo  rise  to  analogous  inHamnwtions  of  the  kidneys  or  liver.  We 
know  so  little  about  the  true  pathology  of  nuilignant  diseane  that  it  is 
useless  to  spocuUite  upon  the  cause  of  the  glycosuria  which  sonnatmcs 
occurs  in  connexion  with  it,  partirnlnrly  in  coses  of  abdominal  cancer. 
t^astly,  senile  glycosuria  is  explained  hy  the  groatly  reduced  capiicity  uf 
the  a^ed  body  to  consume  sugiir. 

The  glycosuria  which  follows  the  administration  of  phloiidzin 
(Cj,H^jO[„  -h  H„0),  a  glucoside  obtained  frtmi  the  l«irk  of  applf,  fie/ir, 
cherry,  ami  plum  trees,  is  said  by  Minkowski  to  be  genuine,  and  not  due 
to  the  presence  of  its  decomiKJsilion  product,  pblorosin,  which  hjis  ihe 
formula  of  sugar,  reduces  cupric  oxide,  and  undergoes  fermentation  ;  as 
the  III  I  ministration  of  one  gi-ammc  uf  phloridzin  wns  folluweil  by  the 
excretion  of  97  grammes  of  glucose,  this  must  be  admitted.  It  i« 
f»elic\'od  that  the  drug  acts  by  altering  the  renal  epithelium  so  that 
it  DO  longer  hohU  Uick  sugar,  and  this  view,  as  von  Noorden  ]>ointa 
out,  reminds  us  of  the  old  hypothesis  of  the  renal  origin  of  diabetes,  and 
su^^csts  tliiit  it  poffsibly  plays  some  part  in  the  |)uthogoncsia  of  certain 
forms  of  the  disease. 

Cantaiu's  hypothcsia,  that  the  sugar  of  dialH^tcs  is  a  paraglucase 
incapable  of  subserving  the  needs  of  the  Iwxly,  and  therefore  excreted 
nnchanged,  has  receiveil  no  support  from  any  recent  chemical  or  physio- 
logical discoveries.  Nor  can  we  say  any  more  in  favour  of  the  doctrine 
propounded  by  Dr.  P.  W.  Lalhatn,  that  diabft<:8  is  due  lo  ini|>urfect 
oxidation  of  the  muscle-albumin  and  the  formation  of  sugar  by  the  con- 
densation of  six  molecules  of  methyl  aldeh3'de.  Dr.  Pavy's  latest  researches 
have  loft  his  improved  hj-pothesis  of  vasomotor  paralysis  of  the  vessels  in 
the  splanchnic  uroA  exac-ily  where  it  was;  its  place  in  the  nervous  bypotbesii 
is  now  occupied  by  the  conception  of  an  excito- secretory  nerve  which 
controls  the  sugur-fomiing  function  of  the  liver,  and  which,  as  ve  have 
alread}"^  seen,  may  be  affected  by  Tarious  8timulating  or  depressing 
agencies. 

Morbid  Anatomy. — The  bodies  of  petBons  dying  from  diabetes  present 


AS  nuny  dej>»rtiir«s  frum  the  healtUy  si&ndard  as  might  be  oxpectod  in 
the  eoae  of  u  diseam.-  in  which  riutritioii  is  bo  gravc!y  in]|)aire(] ;  hut  moi^t 
of  Uieac  cbutiguB  are  to  }m  regarded  as  simple  failure  iu  the  repnrative 
procouea  of  the  tiflsues. 

Sjiermi  Jpp^'niaua'g.^-TheTe  is  generally  wasting  and  sometimes 
extreme  onutciation ;  but  in  other  casas  a  well  developed  layer  of  aub- 
rutAiifous  fjit  limy  l>e  present.  Tlie  i>kin  is  thin  and  luirab,  the  hnir  scanty 
and  dry,  the  teeth  very  defective,  and  thcic  ore  frei^ueiitly  tiTiccs  of 
rotbes,  or  scars  of  boils  and  cnrbuncles. 

Bmiu. — This  or^an  j)reaeiitB  no  eonstant  lesion,  bat  was  nornial  in 
eight  only  nut  of  thirty-one  CHsen  under  my  own  oltaervation.  The  moct 
common  change  is  congestion  and  oedomn,  with  thickening  of  the  mem- 
bnmrs.  It  is  Icsg  often  anaemie  ;  sometimes  the  convolutions  are  wast^xl 
and  the  sulci  widened.  The  brain  tissue  may  contain  cavities  which 
have  been  aptly  compai-ed  to  those  met  with  in  Gruyerc  cheese  ;  they 
vary  in  size  fnjro  a  pin's  hejwl  to  a  horep-bean.  and  soem  to  dqii^nd 
upon  local  atrophy  from  failure  of  nntrition.  The  lateral  ventricles 
and  the  iter  have  bcon  found  dilated  without  any  obvious  mecbanicid 

.emae.  The  choroid  plexuses  may  be  congested  or  thickened,  or  may 
sntaitt  c'.yst'i.  Of  mnoh  greater  imporlance  are  the  tnmnnrs  of  the  fourth 
ventriclv  and  medidla,  of  which  ten  cases  have  beeu  roUerttHl ;  in  many 
of  these  there  ciui  bu  no  rcaaonablc  doubt  thiit  the  diabetes  depended 

I  directly  upon  the  growtli.     In  the  same  situation  alHo  have  been  olpscrvcd 

^  examples  of  softening,  of  sclerosis,  of  alterations  of  colour  and  congestion, 
and  of  the  presence  of  corpora  amylace^i  and  colloid  masses.  The  soften- 
ing or  sclerosis  in  this  position  may  undoubtedly  cause  diabetes,  but  the 
other  lesions  arc  of  more  iloubtftil  value.  The  cnlargunioni  tif  the  ficri- 
vaacular  spaces,  to  which  Iiickinson  drew  attention,  is  only  a  con- 
sequence of  the  failure  of  brain  nutrition,  as  in  the  case  of  the  cysts 
tklready  de&criKtod.  Extensive  haemorrhage  into  the  brain.  Is  rare. 
Glycogen  is  present  in  large  <|iij»ntities  in  the  medulla  oblongata,  and  in 
the  sheaths  of  the  vessels  of  the  cortex.  In  the  microscopical  examination 
of  numerous  specimens  by  myself  no  special  or  chanictenstic  structural 

icluuigus  could  be  detected  in  any  part  of  the  brain.  No  miiiiile 
Iweaiorrhaguit  wei'e  found,  and  the  cysts  alrea<ly  mentioned  shewed  no 
Ince  of  haematoidin-stftining.  In  only  one  instance  did  the  capillaries 
of  the  vngal  nuclei  seem  to  be  abnormally  numerous  and  full  of 
blood. 

Sphal  Cortl. — A  certain  nund>er  of  ca«ca  of  diabetes  undoubtedly  occur 
iron  the  extension  of  diiteiu^e  from  the  cord  into  the  medulla,  and  when 
Ihia  happens  changes  characteristic  of  locomotor  ataxia,  insular  sclerosis, 
like  lesions,  ai-e  present.  We  do  not  possess  abundant  materials  for 
inalnng  very  positive  statements  as  to  the  genera]  condition  of  the  curd,  for 
examination  of  it  has  oftitii  lioen  omitted.  The  recorded  facts  point  to 
the  frequency  of  secondary  nutritive  changes ;  for  examjile,  dilatation  of 
the  central  canal,  uidar^'cmcnt  of  the  [wrivascular  sheaths,  and  localised 
«ofteaing.    Some  recent  observations  by  Sandmcyer  and  by  Dr.  AVilliamson 


have  indicated  thnt  slight  atropKtc  changes  may  occur  in  the  pDKtcrior 
columns,  chieHy  ninrked  by  their  failure  l.o  react  normally  to  sbiitiing 
agents,  although  no  eymptoms  of  tabes  donalU  may  havo  boeu  prcaoul 
during  life.  A  case  of  tumotir  of  the  cord  folIowe<l  by  diabetes  waa 
one  of  myxoma  nf  the  dura  mater  recorded  hy  I>r.  Shingletnn  Smith. 
Glycogen  is  present  in  large  quantities  in  the  spinal  membranes  and 
sheaths  of  the  veasela. 

Cerebrotpinal  Nerwg. — Three  examples  have  been  collected  of  dialwtea 
caused  by  tumours  growing  from  the  right  vagus  ;  thoi^h  in  one  Instance 
(ihut  of  Frcricii^)  the  growth  oncroiii^hcd  upon  thu  Uixir  of  the  fourth 
ventricle.  Lubimuff  has  also  de«cril>ed  a  case  of  diabetes  in  which 
atrophy  and  pi gincn tuition  of  the  inferior  ganglion  of  the  vagus  were 
present.  The  peripheral  nert'cs  may  shew  interstitial  inHammation, 
characterised  by  grent  increase  of  connective  tissue,  mih  secondary 
destruction  of  the  axis-cyliudeni ;  and  this  change  may  cause  wcU-markcit 
Bymptoma.  The  ncncs  of  the  lower  extremities  ai-e  chieHy  affecteil,  Imt 
any  part  may  be  attaclced. 

Sympiithttic  Netres  and  Ganglia. — Changes  in  these  atmcturee  early 
attmcted  the  attention  of  sUuleiits  of  the  pathology  of  diabetes,  att  they 
occur  with  some  frefjuency.  Duncan,  in  IS] 8,  found  the  syropatheiic 
trunk  in  the  abdomen  throe  timc«  as  thick  as  normal.  Percy,  in  1K4'J, 
described  the  semilunar  ganglia,  the  splanchnic  ncrvea  and  vagi,  as 
thickened  and  of  cartilaginous  tuinlncss.  Lubimofl'  found  sclerosis  of 
the  aymjMtthetic  ganglia  and  atrophy  of  their  nerve-cellt».  Cavazzaiii  has 
(lescrilH>d  atrophy  of  rho  cocliac  plexus.  The  semilunar  ganglia  in  my 
cases  have  ))een  four  times  entailed,  once  atrophied,  and  once  cmhodded 
in  a  mass  of  fibrous  tissue;  but,  as  a  rule,  thoy  were  nortmU,  and  the 
histological  changes  the  same  as  are  met  with  in  many  other  maladiet, 
although  these  ganglia  are  never  so  greatly  enlarged  as  in  diabetes.  In 
spite,  therefore,  of  the  extent  of  these  changes,  they  are  not  to  bo 
regarded  as  the  cause  of  the  diseaas. 

Ilearl. — The  myocarrlium  is  often  pale  and  soft,  more  rarely  hyper- 
tropbied  or  distinctly  fatty.  I'oricArditis  occurs  oc^'iwionally  and  emlo- 
cai'ditis  8onietime!«,  while  coincident  vuhular  disease  may  be  present. 
Advanced  fatty  change  of  the  muscular  fibres  la  the  characteristic  change 
in  old-standing  cases  of  diabetes.  Glycogen  granules  may  Iw  found 
between  the  muficular  bundles. 

///(Kw/.-  The  appeanince  of  the  blood  is  generally  normal;  but  at 
times  it  is  loaded  with  fat,  which,  after  the  bloo«l  is  shod,  floats  on  its 
surface  in  a  cream-like  layer.  Under  the  microscope  this  fat  is  seen  to 
be  pros«'nt  as  a  very  fine  emulsion,  Imt  the  granules  run  together  after 
death  to  form  droplets,  and  thus  give  rise  to  the  appearance  of  fai-em- 
bolism  in  the  capillaries :  this,  however,  is  but  a  pofil-mortem  change. 
The  red  corpuscles  are  sometimes  broken  down  into  a  gninular  nukteriaj, 
and  they  are  gpnerally  reduced  in  number.  There  may  be  an  abnormal 
abundance  of  niyolocytes  or  of  huge  mononuclear  leucocyte*. 

Chemically  the  blood  contains,  as  a  rule*  more  sugar  than  it  does  m 


benkh,  ami  tha  pmportion  may  )«  aa  high  as  4  per  mtlle.    The  alkjiiinity 

of  the  blood-earum  is  reduced  in  consequence  of  thn  prespnce  of  acids  of 

^donhtfiil  identity,  ^uxybutyric  acid  and  diacetic  acid  being  the  most 

>rob(ible.     The  presence  of  acetone,  which  may  bo  due  to  the  splitting 

tp  oi  diacetic  acid  into  acetone  and  CO^,  baa  boon  obsen'od,  but  is  not 

int  eren  after  death  from  coma. 

Lunffi. — Secondary  cbunges  in  these  organs  ore  very  common,  the 

most  usual  being  congestion    and  ocdemu.     Next   in    frequency   cornea 

phtbisia,  usually  bnt,  as  proved  by  the  case  recorded  by  Rofjue  D^^nc,  not 

invariably  tuberculous.    Isobar  pneumonia  occurs  rarely,  hut  is  very  acute 

and  fatal ;  acute  bronohopnuumouia  is  sometimes  met  with.    Small  foci  of 

■  Bofiening,  abscesses,  hacmorrUagic  infarcts,  and  gangrene  may  be  found. 

^Pleurisy  and  empyema  occur  sometimes.     Fat-omboliHnw  of  tlic  pulnionKry 

capilliiri(«  have  been  described,  bnt  these  are  really  post-mortem  changes 

in  the  fatly  blood.     Hyaline  fibroid  thickening  of  the  vessels  occurs  as 

of  tbe  lissuc-cbangea  of  chrome  inflammation. 

Liver. — This  organ  is  generally  enlarged,  weighing  from  60  to  80 

ounces  ;  lass  commonly  it  is  small,  pale,  and  soft.     It  is  sometimes  fatty, 

l|(rft«n   congested,   and   it6   consistence    may    be    abnormiUly    tirm.     It 

|Ueutly   presenta   a   certJiin   amount   uf    iiilcrstitiiil    liepatitiiit,    and 

>nally  it  may  be  distinctly  cirrhotic.     The  new  growth  commences 

tlioth  the  hepatic  and  portal  areas.    This  form  of  cirrhosis  is  sometimes 

^ated  with  haemoclu-omatosis  and  bronzing  of  the  skin  (Hanot  and 

clueliniann)-     Ab»cess  of  the  liver  is  occasionally  mot  with  in  caacs  of 

liabetas,  and  then  is  prolmbly  a  causal  lesion.     THckiiiBon   has  described 

ihosis  of  branches  of  the   portal    vein,    and    angiomas    formed    of 

'dilated  capillaries  near  the  radicles  of  the  hepatic  vein.     According  to 

^Veyl  and  Apt  the  diabetic  liver  does  not  contain  excess  of  fai,  and 

lAbaeuce   of  this   substance  from   the  he|Mitic  cells  has  been  noticed   by 

le  »nd  Frericbs.     Quincke  thinks  that  iron  is  in  excess,  but  Zaleski 

[iestimates  it  at  0'68>'i  j>er  millu,  uiid  points  out  ibat  we  have  no  data  to 

jla  us  to  say  whether  this  amount  is  greater  than  nonnal  or  not. 

Spiffti, — This  organ  is  commonly  «iid  to  be  small,  jwle,  and  soft : 

often  it  is  enlarged  and  congested  ;  sometimes  it  contains  tubercle ; 

glycogen   has  been  found  hero  as  olsowhure.     Uyaliue  degeneration  of 

tbe  Teasels  has  been  descril}cd. 

/'onrrmx.— Oreat  interest  attaches   to  the  alterations  in  this  organ, 

|Bince  the  important  researches  of  Minkowski  have  shewn  that  its  complete 

lc«truction  in  dogs  is  followed  eonstantly  by  all  the  symptoms  of  ditdietos ; 

id  many  pniKrs  have  been  published  on  the  subject  (Baumcl,  Cluu-ton, 

''aughan  Uorley,  Williamson,  C!.  Hoppe-Seylor,  Hanscmann,  Fleiuer,  and 

ocben).     Unfortunately  we  have  still  a  good  deal    to  learn  alxtut  the 

ricnificance  of  sUghter  changes  in  its  structure,  and  it  \»  possible  that, 

rhile  appearing  normal  i^)  the  imked  eye,  it  may  be  extensively  diseased. 

iiicrreaux  thought  that  pancreatic  disease  was  in%'ariably  associated  with 

rtlie  clinical  t^'pe  which  he  calieil  diabet«  naigre ;  and  this  association 

is  undoubtedly  the  rule  although,  since  attention  has  boon  drawn  to  the 


£_ 


matter,  many  exceptions  have  been  recorded,  and  fat  diabetics  hftve  heen 
shewn  to  present  weH-umrkod  pancreatie  atrophy  (Buumel,  Lupine,  G. 
Uop[>o  -  Seykr,  Wi1liaint»>n).  As  to  tho  relittivu  fi-o<|uency  of  llicse 
changes  ray  notes  of  27  consecutive  cases  give  the  foUomng  resides : — 

PancrcAS  atrojihied  .  .13 

„        large  and  hanl  .....         S 

„        large  jind  mh   .  .  .  .  .1 

huKe     ......         1 

„        conguBUsI  (mottled)         ....  I 

.,        nurmal  .  .  .  .6 
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In  two  cases  reported  by  Fleinor  attacks  of  pancreatic  colic  bar 
preceded  for  years  the  onset  of  diabcU'S,  wliich,  in  fuel,  did  not  siiper- 
vone  until  cirrhosis  had  destroyed  the  entire  gland.  Soveral  cases  of 
uincer  of  the  pancreas  associated  Mith  all  tho  symptoms  of  diaWtes 
have  heen  puldisbed.  Other  cases  are  on  recon!  of  diabetes  with  cystic 
disease  of  the  pancreas  and  with  multiple  pancreatic  abscesses. 

In  the  niorbiil  s[>ecimens  examined  the  le»iuns  dcscrilied  in  my 
Bradshaw  lectnre(1890)  have  always  been  found,  namely,  var3'ing  degrees 
of  InTcrstitial  inflammation  M'ith  fornuition  of  largo  areas  of  connective 
tissue  and  new  ducts.  Sti*csa  has  of  late  years  been  laid  on  the 
dcstniction  of  tho  s<>-called  islets  of  Ijangcrhans  as  essential,  especially 
by  Opie,  who  has  described  hyaline  degeneration  of  the  islets  as  the  sole 
lesion  in  a  ease  of  diabetes ;  but  Dr.  r>.i!o  hjis  proved  tiiat  these  "  islets  '' 
are  merely  phiises  in  the  life-history  of  tho  secreting  Jilveoli,  and  are  formed 
from  the  Iall«r  as  tho  result  of  activity  :  in  other  words,  they  are  not 
independent  structures.  When  the  ]ianrreas  is  stimulated  to  exhaustion 
by  secretion  there  is  a  great  formation  of  islet  tissue  from  the  secreting 
alveoli ;  nothing  is  known  at  present  as  to  the  relations,  if  any.  which 
these  islets  hear  to  rarl)ohydnite  metaltolism.  Tn  the  earlier  stages  of 
the  process  the  gland  l>ecome«  swollen  and  infiltrated  ■wirh  ."(mall  round 
cells.  Besides  this  cirrhotic  atiopby  the  glaufl  may  undergo  fatty 
degencmtion,  which  leiids  to  complete  transformation  of  ila  entire 
siibfltaneo  into  fat  Tt  has  heen  suggcste<l  that  the  changes  in  the 
pancreas  lu-e  secondary  to  disease  of  the  cooliac  plexus,  but  Ijiistig  and 
Peipor  have  shewn  that  extii-pation  of  this  plextis  is  not  followed  by 
atrophy  of  the  panerras. 

StoijuK-h. — Although  our  data  arc  by  no  means  complelo  nn  this  part 
of  our  subject,  this  viscus  is  seldom  fotmd  to  he  normal.  It  is  often 
dilated,  and  shews  evidence  of  chronic  gastritis ;  the  mucosa  may  b* 
congested  or  contain  haemorrhages,  and  is  nut  uncommonly  thickened. 

Intestines. — These  share  in  the  congestion  and  catarrh  which  ar« 
found  in  the  stomach  ;  haemorrhages  may  lie  present  in  the  dundenum. 
The  large  intestine  is  geneially  tille<l  with  hiinlened  faeces,  and  ovca- 
riunally  shews  dyscuteric  inllammation  or  dcsijitamatiou  of  ita  epitheUum. 


Kiilitfjfs. — Although  cliaiiges  in  these  orgaiut  arc  UfKloubtedly  ttecondary 
u)()  variable  in  kind  atu)  d»gree,  they  are  always  preeent.  They  gonenilly 
conEist  in  enlnp^ement  and  slight  facty  change  ;  leas  conuuonly 
congeatioii  is  obAervod.  Sometimes  ihe  cortex  is  thinned  and  the  organ 
cDntrfict«d.  TuberctUosis,  lardaccoiis  disca^,  and  oven  ^ngrcno  have 
l>ecn  found.  But  the  only  di»tiiictivu  lesion  is  the  hyaline  trunttformalinn 
of  the  epithelium  of  Henle's  tul»es  first  describefi  by  Armamii,  and 
oamcil  after  him.  It  is  not  conslatilly  pruscnl,  and  lis  ctiulogy  is  »till 
ibscure.  tJIycogon  may  be  found  in  the  renal  epithelium,  as  elsewhere, 
and  marked  fatty  cliango  maybe  present.  Not  uncommonly  the  kidneys 
exhibit  all  the  characteristic  histological  appearances  of  chronic  difftiw 
nephritic. 

liindda: — This  viscus  is  usually  normal,  but  may  be  dilated  and 
j}iypertn>phit>d,  while  its  mucous  lining  may  be  the  scat  of  haemorrhages 
nOr  catarrhal  changea. 

Summary. — Diabetes  is  a  di.sease  which  has  so  profound  an  influence 
upon  the  general  natritiou  of  the  body,  that  it  tends  to  produce  structural 
alterations  in  the  varioiu  organs,  which  are  for  the  moat  part  of  a  setondaiy 
ao'l  degenerative  character.  The  oxcoplions  are  (i.)  the  nnmours  and 
growths  in  or  near  the  medulla  oblon^ila  and  the  vagi  nerves  ;  (ii.)  a 
fyw  instances  of  ]jrinuiry  livur  disease  ;  (iii.)  cirrhosis  and  other  destructive 
changes  in  the  pancreas.  The  one  inijjortant  addition  to  the  morbid 
anatomy  of  diabete«  which  the  last  few  years  havo  yielded  is  undoubtedly 
the  lesions  of  the  pancreas ;  and  we  are  jiutifted  in  regarding  these  changes, 
when  present,  as  the  cause  of  the  symptoms  in  the  same  sense  as  granidar 
kidney  is  the  cause  of  the  symptoms  of  chronic  Rright's  tliscjwe. 

Symptoms  and  Course.— I  )iahetes  manifests  itself  in  two  princiftal 
clinical  forms- — {a)  acute  and  (b)  chronic,  which  did'er  in  the  inteiu>iiy  of 
the  c^M>ntial  symptoms  :  thcuio  are  glycosuria,  polyuria,  thirst,  and  waiting 
-Ayroptoms  which  iu^  alw.-ivs  excessive  in  the  acute  and  more  moilerate 
tba  chronic  form.  Acute  diabetes  usually  occtu-jj  in  pt^sons  under  forty 
rears  of  age,  and  not  uncommonly  in  children  or  young  adultH.  The 
itient  complains  of  w«ikneitR,  of  thinJt,  ami  of  parsing  an  excessive  tpian- 
Flity  of  water.  The  frcfiuencyof  micturition  interfercK  greatly  with  sleep. 
and  the  want  of  rest  is  one  of  the  chief  causes  of  the  great  constitutional 
depression.  In  spite  of  an  appetite  which  may  l>e  voracious  the  Ixjdy- 
weigbt  diminisfaea  rapidly ;  the  face  is  often  flushed,  the  skin  dry,  the 
[hair  rough,  the  lips  parched,  the  tongue  rwl  and  sticky,  or  covered  with  a 
)hick  fur,  tlie  secretions  of  the  mouth  diminished,  and  the  bowels  con- 
ined.  Tliere  is  often  a  persistent  nau-scnus  swoei  tii^te  in  the  mouth, 
le  breath  may  have  a  sweet  odour;  the  muijcular  strength  is  much 
im[iaired  ;  sexiial  appetite  is  usually  los^  and  the  mind  is  depressed. 
Tlie  quantity  of  urine  varies  from  five  to  fifteen  pints  or  more;  it 
ciintains  from  2  to  10  or  12  per  cent  of  sugar,  and  gives  the  ferric 
chloride  reucLiou. 

Chronic  diabetes,  on  the  other  hand,  occurs  as  a  rule  in  elilerly  people 
of  both  sexes,  and  often  in  those  who  are  or  have  been  decidedly  obese. 


Such  patients  compluin  of  weaktiess,  of  frequent  micturition  leaiUng  to 
diatttrhcd  nig^hls  iiinl  of  Bomu  Ioms  of  i\esh  ;  seximl  dosiru  is  generally 
ftltsent ;  the  mind  is  often  depressed,  and  the  digeetive  organs  are  di*- 
ttirhed.  The  qiuintity  of  uri]i«>  may  vary  from  three  to  six  pints,  the 
engar  from  3  to  10  per  cent,  and  the  ferric  chloride  reaction  is  generally 
absent. 

There  is  nothing  constant  in  the  external  appearance  of  a  diabetic 
patient ;  although  the  pceuHur  tlttsh  which,  when  present,  is  not  limited  to 
the  malar  eminencee  but  resembles  a  deep  blush  extending  up  to  the  rooU 
of  the  h&ir,  may  suggest  to  an  experienced  obsener  the  true  nature  of 
the  ca«e.  The  odour  of  the  breath  is  also  significant.  The  nutrition  of 
the  skin  and  it«  appendages  suffers  constantly  ;  so  thnt  the  epidei-mis 
becomes  di-y  and  rough,  the  itaiU  brittle,  and  the  hair  thin  and  dry. 
The  temperature  uf  the  body  is  usually  subnonuul,  but  au  increase  bs 
been  observed  at  the  onset  of  some  acute  cases  reaching  as  high 
103'  F.  (39-4'  C). 

As  alrejMly  mentioned  there  mny  bo  mental  depression  or  irritability 
of  temper;  vision  is  frequently  imjwired,  the  other  senses  less  commonly 
Bu ;  commun  sunsibility  to  touch  and  pain,  and  sensations  of  heat  and 
cold,  remain  normal ;  neuralgic  affections  are  often  observed,  and  occa- 
sionally there  may  be  paralysis  or  ataxy  from  peripheral  neuritis.  The 
kneujcrks  are  sometimes  diminished  or  lottt,  but  arc  generally  normal 
In  women  menstruation  ia  as  m  rule  deficient  or  absent  The  appetite 
is  usually  g(Hxl  and  <]igextion  easy ;  but  the  Imwels  are  almost  always 
contined,  though  in  some  cases  there  is  a  marked  tendency  to  diarrhoea. 
The  teeth  are  very  often  decayed  or  falling  out  from  atrophy  of  the 
guma.  The  stwjla  have  a  peculiarly  fetid  u<lour.  The  cardiac  impulse 
is  usually  normal  in  position,  hut  in  advanced  cases  it  is  diffused  and 
weak.  The  puis**,  which  at  first  shews  a  tracing  of  high  presaun*. 
l>ecQme8,  in  the  later  stugi^s,  smidl  and  feeble,  but  iU  rate  is  not  increased 
except  in  consequence  of  some  complication.  The  examination  of  the 
blood -pressure  of  15  cases  of  diabetes  with  Kiva-Kocci's  instrument  hii» 
shown  that,  except  in  cjiscs  complicated  by  albtmiitiunu,  the  blood-pressure 
is  never  higher  than  140  mm.  of  mercurj*.  On  the  other  hand,  in  severe 
cases  it  may  be  as  low  hs  1 10  nr  1 15.  A  rapid  pulse  is  one  of  the  early 
signs  of  the  onset  of  coma. 

'l*ho  blood  contains  excess  of  sugar,  and  often  a  marked  increase  of 
fat ;  it4i  alkalinity  may  bo  reduced  50  per  ccnt^  but  its  microscopic  appear- 
ancoa  are  genei-ully  normal.  In  advanced  cases  there  may  be  a  great 
reduction  of  the  rc^l  hlooti-corpuscles  (r>0  per  cent),  and  it  has  Wen 
asserted  that  they  do  not  stain  normally  with  eo.<«in  {Bremer),  Imt  this 
change  is  oortainly  not  constant.  The  serum  U  poisonous  to  rabbits 
(Itoque  D^vic).  Sugar  may  be  present  in  the  sweat,  tears,  and  saliva. 
The  hodv-weight  often  tniilergot-s  rapid  reduction  before  the  institution 
of  propor  treatment,  but  after  this  has  commenced  it  ma}'  vary  from  day 
lo  dny  within  three  or  four  pounds,  although  there  may  be  no  constant 
progress  in  gain  or  loss. 
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The  peraiBUtnt  presence  of  sugar  in  tho  urine  is  the*  cardinal  sign  of 
the  discA^o,  and  we  will  therefore  inquire  whether  glycosuria  ever  occurs 
n{Nirt  fi-oni  diiibetes.  Traces  of  augur,  as  we  have  seen,  amy  Ihj  found 
in  uormitl  urine ;  Iml  in  the  urine  of  nun-dia1>etic  paticntA  it  '\»  mre  to 
meet  with  a  quantity  sufficient  for  demonstmtion  by  the  ordinary  testa. 
It  has  been  stiitod  that  the  urine  of  healthy  breast-fed  infants  contains  a 
milwtaiK-e  which  reduces  euprie  aaka,  hul  does  not  ferment.  So-enllcd 
"alimentary  glyowuriji"  nometimes  occurs  in  personB  who  have  taken 
much  sugar  in  food  or  drink,  and  it  remains  an  open  question 
whether  such  an  occurrence  indicates  a  tondeucr  to  diabetes.  I  hiivo 
recorded  an  instance  of  persistent  glycosuria  in  a  man  who  appeared 
quite  healthy,  and  ten  years  after  \  finit  found  sugar  in  his  urine,  he 
wa«  in  good  health,  although  Febling's  solution  was  still  reducc<l  by 
his  urine  to  a  degree  indicative  of  r3  per  cent  of  sugar.  This  con- 
dition, I  have  now  dif?euvtir«l,  was  due  to  alcoholism.  Sugar  is  frequently, 
if  not  coustantly,  found  in  the  urine  of  pcnons  who  have  been  drinking 
heavily,  apart  altogether  from  the  presence  of  sugar  in  the  drink,  but  it 
puses  away  rapidly.  This  is  acoraraon  cause  of  mistakes  in  diagnosis, 
u  tfao  fugar  peraistB  so  long  as  the  alcuholic  habit  is  maintained. 

Temporary  glycosuria  occurs  in  many  surgical  conditions,  after 
injuries,  in  some  ncrrons  diseases,  in  gnnt  and  other  general  maladies. 
However,  umler  the  hciding  of  the  variou.s  testa  for  sugar,  certain 
fallacies  will  be  pointed  out  which  in  the  past  have  led  to  many  en'one- 
ous  statements  of  the  presence  of  sugar  in  the  urine. 

Urwf. — The  nrino  is  generally  greatly  increased  in  quantity,  but 
varies  within  wide  limits;  when  diarrhoea  is  persistent  it  may  be  normal 
or  even  less  than  normal  in  amount.  The  sjwcific  gravity  of  the  urine  i* 
anally  high,  varying  from  1025  to  1050  ;  but  a  kiw  4)ensity  docs  not 
azeliide  sugar,  nor  a  high  density  prove  its  pre^tcnr^  In  some  of  my 
CUM  it  baa  been  as  low  as  ini3,  while  phosphatic  nrino  may  l>e  as  high 
as  1040.  The  colour  in  typical  spfcimena  is  ]iale  greenish-yellow,  but 
it  varies  through  all  shades  of  yellow  up  to  deep  amber;  the  liquid  is 
grnendly  clear,  but  may  be  turbid  from  lithates,  niuco-piis,  or  tornlae. 
h  does  not  lutir]  to  dccom|iose  so  readily  as  nonnal  urine,  but  afTurds  a 
favourable  medium  for  the  growth  of  the  yeast  plant  Its  reaction  ia 
almotit  invariably  strongly  acid ;  and  it  deposits  very  commonly  a  con- 
nidemble  amount  of  tiric  acid  crystals.     In  women  va^nnitis  is  often 

3uti  so  that  the  urine  may  contain  pus  and  epithelium.  The  normal 
istituents  arc  increased  ;  there  is  an  alisolute  excess  of  water,  chlorides, 
sttlphates,  creatinine,  ammonia,  phosphates,  and  ur^a.  Thit  phmphates 
ami  urea  usually  bear  the  proportion  to  each  other  of  one  to  ten  (Butel) ; 
attd  the  urea  to  sugar  of  one  to  two  (Hamson  and  Slater),  but  there  are 
many  exceptions  to  this  rule. 

When  carbohydrates  are  iidded  to  the  diet  the  amount  of  sugar 
inrreoses,  but  the  urea  diminishes.  The  loss  of  lime  in  combination  as 
p1i<j>phate  is  very  grcat>  and  the  amount  even  approximates  to  that 
obBcrred  in  moUitiea  oasium.      Some  recognise  a    phosphatic  diabetes 


(tide  p.  22tj),  and  cases  occur  in  which  phijsphacuria  precedes  or  alteniuics 
Vfith  glycosuria.  The  amount  of  ammonia  eliminated  is  very  large  (llullcr- 
rorden),  and  LhU  is  attrihuled  hy  Sbidolmanii  to  the  vxcoss  of  acid  in 
the  hlcKxl,  which  disturbs  the  normal  mechanism  fnr  fixing  ammonia  ;  he 
therefore  regards  it  as  an  index  to  tJie  blood  condition  and  a  premonitory 
sign  of  diabetic  coma. 

The  itmounl  of  ntfjar  may  vary  up  to  1 2  per  cent  In  Home  rare  cases 
aw*  has  boon  found  mixed  with  urine  on  its  passage  from  the  bladder,  and 
it  has  been  euggostcd  that  this  is  duo  to  fermentative  decomposition  of 
sugar  in  the  bladder  with  formation  of  COjj,  but  the  presence  of  alcohul  has 
not  been  demonstrated.  Gifianjai  is  said  to  be  constantly  present,  and 
tiwmk/^  has  Iwen  met  with.  In  some  cjises  the  sugar  may  ditutppe.'tr 
for  a  time  and  then  return.  Alhmniii,  if  present,  may  be  due  to  an 
admixture  of  discharges,  as  of  vaginitis  and  vesical  catarrh,  or  to  the 
presence  of  chronic  nephritis.  It  is  less  common  in  young  subjects  ;  it  is 
generally  but  not  constantly  preitent  in  the  urine  of  cases  of  death  from 
coma.  Indiean  and  skatoxyUulphuric  acid  may  Ikj  present  in  excess ; 
acetone,  aceto-acetie  acid,  and  /io-vj- butyric  acid,  and  crotontc  acid — all 
chcmicjilly  related  sulKstances — have  been  found,  ami  have  excited  much 
interest,  as  each  or  all  of  them  has  been  supposed  to  be  the  poison 
which  ciiuses  Kussmaul's  coma;  and  some  of  tliem  give  the  wcU-known 
Burgundy-red  coloration  with  fcn-ic  chloride.  This  reaction  b  also 
given  by  formic  acid,  nhich  is  alleged  to  be  sometimes  present.  Oxalic 
and  hippuric  Jicids  frequently  tHxur. 

'JWU  for  Siiifur. — KermenUtion  was  the  earliest  method  devised  to 
prove  the  presence  of  sugiir  in  the  urine,  and  it  is  still  the  best; 
but  it  is  too  teilioua  to  be  useful  on  all  occatiions,  and  some  little  caro  is 
needed  to  demonstrate  the  presence  of  small  quantities.  Under  the 
inflnenco  of  the  Tonila  cnveisiiu^  or  lioer-ycast^  sugar  splits  up  into  ethyl 
alcohol  and  carbonic  anhydride,  the  process  taking  pUce  best  at  35'  C 
.(95°  F.)  The  amount  of  sugar  may  be  estimated  by  the  diminiKhed 
specific  gravity  of  the  urine,  or  by  collecting  the  CO^ ;  one  molecule  of 
grape-sugar  giving  two  molecules  of  COj,  For  this  a  volumetric  analysis 
or  special  fermeutubion-tube  is  necDBsary  ;  but  for  qualitative  testing  an 
ordinary  test-tube  filled  for  two-thirds  of  its  depth  with  mercury,  and 
inverted  over  the  same  metal,  will  answer  the  purpose.  A  little  tartaric 
acid  should  be  added  to  the  unne,  and  the  3'east  should  W  well  washed. 
Formentation  is  ordinarily  effected  l>y  taking  two  scpaiulc  Bpfcinicns  of 
the  urine,  adding  yeast  to  one,  and  putting  both  for  some  hours  in  a 
\rarm  place  ;  after  fermentation  has  iJLken  place  the  densities  of  the  two 
specimens  are  compared,  iuid  the  amount  of  sugar  is  calculated  acoonling 
to  RolMJi-ts's  formula,  by  which  for  eac-h  dcgiec  of  density  lost  is  reckoned 
one  grain  of  sugar  [>er  ounce.     The  method  is  very  fairly  oxacU 

The  usual  qualiutivc  tcjit  is  Fehling's  «olution.  This  is  prepared  by 
mixing  equal  quanrities  of  two  liquids,  («()  and  (/').  («)  consists  of  pure 
sulphate  of  copper  (34 '04  gi-ummes) dissolved  in  distilled  water  (to  500  c.c.)'; 
(6)  cousiiits  of  pure  sodium  potassium  tartrate  (173  grammes)  dissolved 


in  n  Koluttoti  of  cauatic  soda  (100  c.c.)  of  tp.  gr.  1*34,  aiitl  diluttrd  with 
Hifitill«d  water  (to  500  ac)  On  mixing  ftxactly  etjtial  quantiliea  a  clear 
«ic*p  Wue  liquid  is  fotincl,  of  which  in  c.c.  =  0-(fri  gramme  of  dry  diabetic 
su^ar.  Aa  the  mixture  is  liable  to  decompose,  the  liquids  are  bett«r 
kvpt  se|HirKt<;  until  rutjuired  for  use. 

To  determine  the  prutiencE-  of  sugar,  ahout  a  drachm  of  thu  mixttirc, 
and  lui  equal  quaniiiy  or  loss  of  the  urine,  flhould  be  thoroughly  boiled 
tiigeUier.  If  sugar  be  present  the  cupric  is  reduced  lo  eupruiis  oxide, 
and  the  yellcm*  Kulwxide  of  copper  Ik  thrown  down. 

This  trst  is  unfortunately  not  absolutely  certain,  as  the  urine  may 
contain  other  reducing  subetaiiL-tis,  of  which  glycuronic  acid,  uric  acid, 

icininc,  mid  Uclosu  are  welt  known.  The  urino  of  persons  taking 
licylic  acid  or  ita  salts,  chlor.i1,  chloi-cfonn,  lactic  acid,  or  aldehyde  may 
givf"  this  raartion.  It  in  therofore  often  of  groat  im]M>rtanL'o  to  i.'m]jloy  a 
confimi.itory  tcBt,  especinlly  where  only  a  trace  of  sugar  appi'ju^  to  be 
present.     Many  exist,  but  the  best  is  that  devised  by  von  JakfM>h,  which 

endi  upon  the  property  of  phenyl -hydnizino  to  form  with  grnpe- 
igu*  a  characteristic  crystalline  compound  called  phenyl-glucosazone. 
'wo  pnrtn  of  bydrochlorate  of  phenyl  hydmzine  ("twice  as  niurh  of 
the  salt  as  will  lie  on  the  point  of  the  bhido  of  a  knife")  and  three  of 
state    of   mnIa    are    placed    in    a    tejit-tnlit^    ci>ntHiniiig    three  or  four 

zhms  uf  urine ;  if  the  salta  do  not  dissoUe  M-heu  the  thud  is 
_  rarmed  a  little  water  in  added,  and  the  tube  placefl  for  twenty  to 
thirty  minutes  in  boiling  water.  It  is  afterwards  taken  out  and  allowed 
tu  stiind  in  old  water,  when,  if  sugar  be  present,  a  yellow  prccipilato  is 
formed  at  once  which,  under  the  microBcoiw,  consists  of  deUiched  or 
mdiating  fbisiers  of  characteristic  yellow  ntedles.  If  albumin  be  pre- 
•ctit  it  is  belter  to  got  rid  of  it  by  previous  boiling  and  filtration. 

Quaniitatiiv  estiiuatitm  is  usually  performed  by  Fchling's  solution,  of 
which  10  cc.  =  005  gramme  of  gnipe-sugar.  To  perform  the  estimation 
wu  require  a  burette  graduate^!  iu  cubic  cenlimetros,  a  hundred  cubic- 
ocntnnvtra  ^ass  meamu'e,  a  porcelain  cajuule,  an  iron  tripod,  and  a  spirit 
lamp  or  Bunsen  bunier.  Ten  c.c.  of  Fehling's  solution  are  mcaautcd  otF, 
dilutei]  to  50  c.c.  with  distillixi  water,  and  placed  ui  boil  in  the  cajwule. 
Ten  cc.  of  urine  are  now  measured  off,  diluted  and  well  niixerl  with 
nina  volumes  of  distilled  water  ;  the  burette  is  then  filleil  willi  the  diluted 
orine  to  zero  on  the  senile.  When  the  Fehling's  solution  begins  to  Iwil  the 
dilutofl  urine  should  be  run  into  it  drop  by  drop,  tlio  operat^ir  constantly 
stirring  the  mixture,  an'l  carefully  watching  the  result  until  the  blue  colour 
cntin'ly  disapjiears,  and  the  whole  of  the  copper  is  reduce<l.  The  calcula- 
tion is  theu  rea*)ily  made  thus: — Suppo«>e  that  20  c.c.  of  diluted  urine 
havtf  been  used  to  rwluec  10  c.c.  of  Fehling,  which  is  equal  to  O'OS  gnn. 

.    005  y  100      &      ft„-     .  . 

giftp»4Ugar,  tiio  percentage  u  — =  on  ~  '         ***         unne 

«M  diluted  nine  tlmcA,  0-25  "10=  2-S  per  cent.     The  method  does  not 

pret«iNl  to  perfect  accuracy,  but  it  is  quite  entficionl  fur  clinical  parpoaei. 

Gnq}e-augfU*  deflects  polarised  light  to  the  right  hand,  and  upon  this 


is  based  a  Tnethod  of  eetimacton  by  meauB  o(  a  somewhat  expensive 
iristrumeia  C'llled  a.  polanmeter.  The  opei'ai.ion  needs  some  c&re  and 
practice  -,  but  u  number  of  experiments,  niadu  by  Dr.  S.  U.  Perry  in 
my  wards,  showed  that  it  may  afTonl  very  uniform  results,  although  these 
M'ure  cuQBtaiitly  less  th;in  tbe  iigiires  obtained  by  fermentatiDn  and 
Kehling'a  method.  This  variation  may  have  been  due  to  the  prfisence  of 
other  subslancei,  such  as  laevulosu  anJ  /ioxylmtyric  aeid.  which  i-ouiie 
light  in  the  opposite  tliroctiim,  and  conseijuonUy  diuiiniAh  the  net 
amount. 

Among  other  t«st«  for  sugar  is  Mooi-c's,  in  which  the  urine  is  treatcrl 
with  liquor  putassae,  anci  boiled  ;  if  sugar  be  present  it  is  decomposed,  and 
iraiiarta  an  intense  brnivn  culomlioiL  to  the  Huid  ;  but  mucin  and  bile 
give  the  same  reaction,  and  the  alkali  uk(h1  mtutt  be  free  from  lead,  heneo 
this  test  alone  is  not  trustworthy  nor  ia  it  very  delicate.  Nylander's 
t«st  is  performed  by  mixing  a  ijiLaulity  of  urine  with  an  equal  volume  of 
the  foUuwIng  solution  -. — Bismuth  subnilrnte,  2  grms. ;  potassic  sodic 
tartraltt,  4  grms.  ;  caustic  soda  (sp.  gr.  1*12),  100  grms.  The  mixture 
ift  then  shaken  and  boiled.  In  the  prenence  of  sugar  a  bhick  deposit  is 
formed  from  the  reduction  of  bismuth  oxide.  It  is  leas  sonaitivc  than 
Fehling,  aii<l  thiii  precipitate  occurs  in  the  urine  of  persons  taking 
rhubarb,  and  in  the  presence  of  albumin,  pus,  blood,  or  mucus.  The 
teat  densed  by  Braun,  and  reconiniendcd  by  Johnson,  is  jwiformed  by 
adding  to  a  drachm  of  urine  ten  drops  of  concentrated  solution  of  picric 
acid,  half  a  drachm  of  liq.  potaauac,  iiud  enough  water  to  make  up  two 
(Intchnis.  On  boiling  the  mixture  it  becomes  a  deep  reddiah  brown  if 
sugar  lie  present ;  but  in  the  absence  of  sugar  a  certain  amount  of  the 
Sitmo  colour  is  often  pruduced,  so  that  Johnson  holds  that  the  fluid  must 
become  opai]uc  :  herein  lies  n  doubl  in  many  cases. 

The  indigo-carmine  test  firet  projKwed  by  Mulder  is  neither  sensitive 
nor  accurate ;  the  urine  is  treated  M'ith  solution  of  sodium  carbonate, 
and  solution  of  indigo-canntnc  is  added  until  the  whole  is  freely 
coloured  ;  on  heating  the  colour  changes  to  yellon'  in  the  presence  of 
sugar,  and  becomes  blue  again  on  being  shaken  up  with  air. 

Krismer's  teet  is  performed  by  taking  eqtial  parte  of  urine,  liquor 
potassae  (B.F.),  and  solution  of  safraniuc  (1  lo  lOOU),  and  heating  tJie 
mixture,  which  decolorises  in  the  presence  of  sugar.  The  reaction  is 
very  deliojito,  but  occurs  very  fretpiently  when  no  sugar  is  present.  It 
is  said  that  some  specimens  of  safranine  act  better  than  others. 

Uubner's  tost  for  bugar  is  made  by  adding  to  10  cc.  uf  luine  an  equal 
(jmintily  of  neutral  acetate  of  lead,  and  filtering.  To  the  filtrate  ammouia 
is  added  drop  by  di-op  until  a  thick,  curdy  precipitate  falls ;  this  must  be 
heateil  cautiously  up  to  8""  C.  (176*'  ¥.),  when  if  grape-sugar  be  present 
it  turns  rosy  rod;  on  further  heating  it  bocomee  coffee-brown.  The 
roaction  will  indicate  the  presence  of  0'2!}  per  cent  of  sugar. 

Aceionr  may  be  most  readily  detected  in  the  urino  by  I^  Notket's 
method.  A  few  drops  of  a  weak  solution  of  nitro  prusside  of  sodium 
0  per  cent)  lu'e  added  to  the  urine,  followed  by  excess  of  ammonia,  the 
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mixture  tunu  to  oti  aniethyKt  culour  in  ihtt  pnisence  of  accUnnu ;  but  it 
nK)uirea  some  minutea  to  clmnge.  On  boiling  and  acidulation  this 
colour  chAng«8  to  greent&h  hluc. 

Jn  I^^l's  test  caustic  potasb  takes  tbc  pincc  of  nmtuoiiia,  and  the 
n*atUtiiig  colour  is  red,  which  disappears  on  Ktaiiding ;  un  adding  acutic 
acid  a  duep  viulut  colour  ia  protlucetL 

Lieben's  teat,  as  modiHed  liy  Ralfe,  is  perfoi-nied  by  floating  a  drachm 
of  urine  upon  a  drachm  of  Uq.  poiassae  cuntntniug  20  gruina  of  itxlidu 
of  putassium,  and  previously  boilc<)  in  the  teet-tnbe.  In  the  preKcnce  of 
acetone  the  phoHphatic  ring,  which  forms  at  the  point  of  contact,  tiuiis 
yellow,  or  is  fitiidtled  unth  yellow  points  from  iho  formation  of  rrystala 
of  iodoform ;  this  reaction,  however,  has  the  disadvantage  that  it  is 
produced  by  lactic  acid  and  alcohol  as  well  as  by  acetone. 

The  ferric  chloride  reaction  is  the  name  given  to  the  Burgundy-red 
coloration  assumed  by  nrine^t  on  the  addition  of  a  few  drops  of  liq. 
fcrri  pcrtbloridi.  It  is  proboblo  that  the  cause  of  this  reaction  in  diabolic 
urine  is  the  presencu  of  aceto-acctic  acid,  or  diacetic  acid  as  it  is  com- 
monly L'alled,  an  acid  which  readily  brt^aks  up  to  form  acetone  and 
carl>onic  anhydride ;  but  many  other  more  or  less  nearly  allied  sub- 
»lance«  also  give  this  reaction,  and  the  urine  of  patients  taking  salicylates 
or  salicylic  acid,  anlipyrin,  thallin,  ainl  allied  compounds  which  give  a 
diiep  purple,  may  cause  confusion.  The  chamcterislic  colour  is  a  deep 
!  :undy  or  claret  colour.     The  rcactiotr  of  diacetic  acid  maybe 

_  .  led  by  boiling  another  specimen  of  the  urine  for  some  lime 
Wiuru  applying  the  t«st ;  us  this  acid  is  driven  ufT  by  bciit  the  reaction 
will  be  modi6ed.  This  reaction  is  not  peculiar  to  diabetes,  but  is  of 
considerable  practical  importance  as  roughly  setTing  to  distinguish  the 
•evere  casos  from  the  mild.  It  may  be  safely  accepted  that  coses  which 
shew  this  reaction  are  not  curable,  and  their  ti-uatmcnt  should  be  entered 
npon  with  caution. 

Von  Xoonlcn  attju^hee  great  importance  to  tbe  presence  of  /3-oxy- 
butyric  acid  in  the  urine,  for  be  regards  this  substance  as  tbe  sole 
cauie  of  diabetic  coma ;  although  Ro>({ue  Phvic  found  none  in  the  very 
careful  examination  he  made  of  his  case.  The  determination  of  the 
prawnce  of  tliis  acid  ciui  only  bo  porformc<l  with  certainty  by  a  difficult 
and  pn>langed  chemical  process  { \Vnl[)e,  Kul/) ;  but  von  Kooiden 
Bt«  that  its  presence  may  be  inferred  with  reasonable  prolmbility 
rKen  the  iinne  is  Lievo-rotatory  after  titration  with  Fehling,  fermenta- 
tion, or  precipitation  with  basic  acetate  of  lead  and  araroonia. 

Duration. — As  a  general  rule  diabetes  in  children  and  young  persona 
i«  an  acute  and  rapidly  fatal  disease,  lasting  only  weeks  or  months,  or  at 
mnat  one  or  two  years;  but  even  in  children  cases  have  been  known  to 
extend  over  five,  six,  or  more  yeai-s.  On  the  other  hand,  in  elderly 
people  the  di»ea«e  usually  makes  but  slow  progress,  and  lasts  many  years. 

Termination. — I)eath  occurs  iu  many  cases  as  a  rasidt  of  one  or 
other  of  the  complications  to  be  descnbod,  of  which  pulmonary  phthisis 
is  perhaps  the  most  common.     Very  often  the  parent's  strength  becomes 


gradiuOly  diminiehed,  and  he  dios  quietly  in  a  drowsy  oondilion  withoui 
Ht'tually  becomino;  omatoso.  But  in  muiiy  cases  the  nccidcnla  thai 
precede  dciah  come  on  more  or  loss  sudtlciily,  from  some  slifjht  cause, 
such  as  fatigue,  excitoment,  or  a.  cUill ;  and  deuith  is  [irecedod  1>y  conuc 
of  a  peculiar  type.  Any  acute  infectious  process  is  peculiarly  lij&ble  to 
tenninate  f&tAlly  in  diabeieH;  tbie  has  been  abundantly  illusiraied  in 
the  recent  years  owing  to  the  great  prevalence  of  influenza,  which  has 
proved  fatjil  to  many  diabetics,  even  where  no  special  visceral  complica- 
tions, such  as  pneumonia,  have  been  manifested ;  as  a  rule  these  cases 
have  died  comatose. 

Complications. — The  S'/.in. — Diabetica  sufl'er  from  manj^lei-anjieraents 
of  the  sltin  besides  the  dryn>ewi  and  roughness  of  the  epidermis  which  are 
almost  always  presents  'L*he  circulation  is  feeble ;  the  ears,  nose,  and 
chocks  are  often  cyanosed,  anri  the  legs  and  feet  are  cold.  Klderly  fvittent« 
are  peculiarly  liable  to  acno  pustules,  IjoiU,  and  carbuncles  ;  and  a  papular 
erythema  on  the  extremities  is  one  of  the  caninmn  ailments  of  younger 
subjects.  This  last  prejwiits  roHe-caloured,  elevatecl  siMitJi,  fw  large  as  a 
split-poa,  thickly  distributed  over  the  elbows,  knees,  wrists,  ankles,  tingerSf 
and  palms  of  the  handu ;  these  often  coalesce  to  form  red  ahiny  pntchea. 

SymniBtrical  erythema  may  attack  the  face,  Davies  Pn.*c«  has 
described  an  erythematous  oedema,  which  dejiends,  as  he  belioves,  on  the 
pre&ence  of  neuritis.  The  palms  of  the  hands  and  the  soles  of  the  feet  may 
Inira  inttuisoly  or  sweat  profusely.  The  occasional  occurrcnee  of  general 
sweating  has  been  already  noticed. 

Eczema  of  tlie  genitiiU,  espflcially  in  women,  may  be  n  most  distressing 
symptom.  The  disciise  is  undoubtedly  set  up  by  the  irritation  pi-odiiced 
by  toriilae  and  other  orgiuiisuis  which  gi  ow  in  the  sacL-huritio  moifitnre 
remaining  on  the  parttt :  but  it  often  results  in  an  intense  dermatitis 
which  spreads  over  the  abfiomen  and  thighs,  and  it^^hes  intolerably. 
It  may  be  prevented  by  ecrtipulous  clejtrlincss.  Pruritus  vulvae  is 
sometimes  present  without  dermatitis.  Purpura  may  be  seen  in  tbo 
early  stages. 

A  hoiriblo  affection,  described  by  Kapoai,  and  called  by  him  jjapil- 
lomatoais  diabetica,  occurred  in  the  person  of  a  Brazilian  patient,  and  wai 
probably  cjuisud  by  some  exotic  parasitic  growth  ;  the  hands  and  forearms 
were  covere<i  with  ulcerating  excrescences  and  warty  growths. 

Xanthoma  rjiabeticorum,  originally  described  by  Addison  and  (iull. 
consists  of  indurated,  rounded,  or  conical  tuberclce  of  a  dull  reddish 
colour,  their  apices  being  often  yellow.  Tliu  yellow  colour  is  due  to 
the  presence  of  fat-globules.  Marchal  (de  C'alvi)  relates  a  case  in  which 
the  bo«ly  of  the  patient  was  covered  with  great  coppery  pustules  contiun- 
ing  materials  as  hard  as  very  dry  cheese.  It  disaji|M-'arcd,  leaving  only 
niinuto  scars,  acid  did  not  recur.  This  appears  to  have  been  u  case  of 
xanthoma,  which  tends  to  disappear  in  the  same  way. 

Little  centres  of  necrosis  in  the  skin  about  the  ankles  and  dorsum  of 
the  feet^  first  appearing  as  small  round  red  spots  the  size  of  pin-heads^ 
have  been  detcnbed.     The  disease  seems  to  begin  in  the  aweat-ghndi. 


*■  fciCtoUulitia  atid  gHiigreiie  are  mora  apt  to  occur  in  diaWtes  as  life 
adranofla,  and  are  mure  frequent  in  men  than  in  women.  Oatigrene 
sometimes  depends  on  vascular  dieeaee,  noceRsitAting  amputation  high  up; 
in  other  cmga  it  U  due  to  ncuriiis,  and  may  be  let  alone,  or  the  nevrosed 
parta  only  removed  by  umpuution. 

Thu  condilioti  culli^d  by  Kaposi  gangrena  btUIosa  Beri)igino8a  wa-s 
probably  due  to  neuritis.  The  patient,  a  woman  aged  61,  had  three 
gangrenous  patches  un  her  left  leg,  and  fifteen  or  twunty  bullae  distributed 
over  the  neigh i>oiiring  akin.  Pei^orating  ulcer,  generally  admitted  to  be 
due  to  neiiriti»,  is  not  uncommon ;  it  is  preceded  by  a  circumscribed 
aiioftstbetic  patch,  and  when  formed  the  ulcer  is  surrounded  by  an 
anaeatiiclic  2one. 

Oedema  of  the  Hubcutiuieons  cellular  tissue  of  the  lower  extremities 
U  sometimca  preHent,  arid  ascites  may  occur.  In  the  cases  of  thi«  kind 
which  have  come  under  my  observation  the  dropsy  has  been  due  to  heart 
failure,  possibly  with  latent  vnlx-ular  distutse. 

The  ianperaivre  in  the  axilla  may  be  very  low.  fVgge  recorded  it  as 
low  as  93'6^  F.;  and  in  one  of  my  own  cases  it  was  only  OO'^  in  the 
morning,  though  in  the  evening  it  used  to  rise  to  IdO^. 

AVronJ."  Sniiffn. — It  iii  not  uncommon  to  meet  with  listlcssness  and 
deproHfiton  of  Hpirits,  weakness  of  mind,  and  pccviabncss  of  temper ; 
definite  mental  disturbances,  as  indicated  by  nielanvholia  with  suicidal 
cendeocies  or  temporary  mania,  occur  more  i-arely.  In  some  casee  the 
mental  disturbance  and  glycosuria  have  ajipeared  to  altentate.  There 
may  lie  symptoms  roaembling  those  duo  to  an  iiitmcranial  growth ;  for 
axamj^e,  headache  and  giddiness,  epileptic  or  apoplectic  attacks,  {uiralysis 
of  Uie  sixth  pair  nntb  conjugar^  de>'iauon  of  the  eyes,  ptosis,  strabismiis, 
or  psnilyfiis  of  a  limb,  or  complete  hemiplegia. 

Xennilgia  is  usually  symmetrical ;  it  may  come  on  suddenly,  after  the 
patient  is  in  IhmI,  the  i>ain  being  excruciating.  Each  attack  lasts  a  few 
bonrs  only,  but  it  may  recur  at  short  intervals.  Sciatica  is  very  common, 
and  bilateral  sciatica  is  vspecially  suggestive  of  diabetes. 

Some  patients  present  symptoms  resembling  tabes,  with  ataxic  gait, 
loss  of  knee-jerks,  gastric  crtite.i(,  and  lightning  jijiintt  in  the  legs.  These 
symptoms  aro  oft«n  ossociated  mth  sciatica,  and  depend  upon  a  neuritis 
affocting  the  sciatic  nerves  and  their  hranchos.  The  pupilluiy  reflex  was 
thought  tu  be  never  abolished,  but  Grube  has  shewn  that  this  is  ua- 
fortunately  not  in\'ariably  ti*ue.  so  that  the  ditl'erentiation  from  true 
tM>«8  becomes  very  ditticult  The  soles  of  the  feet  may  be  intensely 
hrponiosthelic,  and  the  other  phcnoniena  of  neuritis  may  occur,  such  as 
hyperidrusis,  glossy  akin,  oedema,  ecchymosea,  perforating  ulcer,  loss  of 
naiU,  and  so  forth. 

AV  Afffftutiu. — Diabetes  catises  impaired  vision  most  commonly  by 
wtsakening  the  potver  of  the  muscles  of  accomnnxiatlon  ;  and  in  the  next 
place  by  diminishing  the  perception  of  light  in  the  rctiun — diabetic 
amblyopia.  After  these  changes,  in  order  of  frequency,  comes  cataract, 
which  is  usnally  but  not  always  of  the  soft  variety,  and  may  disappear 
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sponUncously.  The  retina  is  liable  to  lie  the  seat  of  a  peciili.-ir 
inflnnimation  which  takes  two  principal  forms  ;  the  c&Rea  may  be  claesified 
a« — (i.)  Retinitis  centralis  punctata  diabetica;  (ii.)  Ketinitis  haemorrhngica 
diabetica  ;  (iii.)  Mixed  fontia  In  the  first  the  ophthalmoscope  shews  while 
glistening  )>atchcs,  not  necessarily  arninged  ruiiiid  the  nuictUa,  and  never 
fan-shaperl,  but  otherwise  bearing  a  considerable  general  reeembbince  to 
albnmindfic  retinitis,  with  which,  however,  it  must  not  b©  confounded : 
in  the  second  the  li^aion  con.sistA  of  niiiiided  or  punctiform  baemorrhagea 
with  sectindary  retinitis  ;  and  in  the  third  we  have  a  combination  of  both 
changes.  Central  scotoma,  or  loss  of  naioii  in  the  central  part  of  the 
field,  is  common  ;  and  exactly  rescmble«i  the  condition  met  wilb  in  tobacco- 
smokers.  It  ia  probable  that  tobacco  may  produce  its  toxic  effect  upon 
the  retina  more  readily  in  diabett*,  imt  luiHoubtad  cases  observed  in  now- 
smokers  have  been  recortled.  The  optic  ner^'e  is  sometimes  atrophied,  and 
cjipillary  aneurysms  on  tbc  retinal  vessels  have  b&en  do&cribed.  Diabetica 
also  sufTer,  as  1  have  said,  from  pjiralysis  of  the  ocular  musclee ;  and 
hemiopia,  various  inOammatory  alTections  of  the  ocular  structures,  con- 
junctivitis, kenititis,  iritis,  and  choroiditis  are  met  with. 

Other  SpccitU  '"-^rn^r  Affudiuns. — Blunting  of  the  senses  of  smell  and  taste 
haa  been  recorded  in  one  case.  Deafness,  due  to  otitis  media,  or  to 
oederaatous  swelling  of  the  Kustachian  lining,  may  occiu".  Diabetic  otitis 
media  is  a  very  acuto  inHammation,  coming  on  suddenly  without  any 
previous  coryza  or  cold ;  it  is  characterised  by  severe  external  pain  ia 
the  mastoid  region,  tinnitus,  and  extreme  dcafnossL  The  auditory  canal 
Iwcomes  red  and  swollen,  secreting  muco-pus ;  the  tjTnpanic  membrane  is 
cong«>sted,  oedematous,  and  tlull ;  the  ni.aato)d  cells  are  infiltrated  with  pua, 
and  the  osseous  tissue  may  bo  extensively  destroyed.  According  to 
Kaynaud,  the  disciuw  begin»>  in  the  bjiic.  Fever  may  be  entirely  nbsent. 
In  some  cases  true  nerve  deafness  has  been  observed. 

iirspu-^ory  Systtm. — A  case  of  acuto  and  rapidly  fatal  membranous 
inflammation  uf  the  larynx  and  trachea  attacking  a  male  |>atient  under 
treatment  for  diabetes  in  the  Ituyal  Infirmaiy  of  KJinbnrgb  was  re|>orted 
by  \V«rbiirton  Uc-^'bie ;  but  with  this  exception  no  mention  of  any  com- 
plications artecting  these  structiu'es  hiw  come  under  ray  notice,  and  it  is 
possible  that  this  was  merely  an  example  of  diphtheria  occurring  iu 
the  course  of  diabetes.  The  bronchial  tul>c8  may  be  affected  by  catarrh, 
and  this  may  precede  the  appearance  of  pulmonary  phthisis,  which  is  one 
of  the  most  common  com  plications.  Since  the  discovery  of  the  tubercle 
bucillus  has  placed  within  our  reach  an  easy  means  of  det«rmining  whether 
a  pulmonary  lesion  be  tuberculous  or  not,  it  has  become  clear  that  nnn- 
tuberculous  cases  are  much  more  rare  than  was  formerly  supposetl ;  there 
can  be  no  doubt,  however,  that  tliey  do  sometimes  occur.  I  have  had 
three  coses  in  which  I  could  find  no  tubercle  bacilli,  but  a  more  conclu- 
sive case  with  careful  post-mortem  examination  has  been  recorded  by 
Iloqne  I><' vie  and  Hngiionenq.  The  disease  comes  on  as  a  nde  insidiously, 
and  is  often  attended  by  little  cough  or  rise  of  temperature.  It  may, 
however,  follow  an  attack  of  acute  lobar  pueiuuonia.     Such  atincks  of 


puuumonm  in  iliabvtiu  puticuts  uftou  prove  fatal,  but  by  oo  luouis 
invHriably  so ;  oiiipletv  recuveiy  mny  take  place,  or  jHirmaiieiit  lung 
mischief  may  follow.  Gangrene  may  supervene  upon  acute  or  chronic 
intUinmation  of  the  hing^,  and  is  more  often  met  with  in  dial)ctes  than 
iu  any  ulber  constitutional  stato.  It  is  often  undetected  during  life, 
u&  llio  charactcriiitic  olTenuivu  odour  of  tbu  sputa  muy  be  entirely 
abwitt, 

CiroiUUiiry  Sjfttmn. — Diabetic  endcwarditis  is  a  rare  complication ;  it 
st  commonly  affects  the  mitral  valvea,  rarely  those  of  the  aortic 
■ning.  Heart  failure,  on  the  other  lianil,  <hie  tfl  fatty  and  fibroid 
cbangOA,  is  a  common  ocowrrence,  and  may  be  regarded  almost  as  part  of 
tbe  ordinary  courBc  of  the  diaeaeo.  It  may  be  associated  with  nltacks  of 
dyapnoea  or  fuintiiess,  or  of  angina  pectoris  ;  and  such  symptoms  should 
be  re^inleil  as  indications  of  the  danger  of  midden  death.  U  is  therefore 
of  great  JmjKirtfince  to  watch  the  state  of  the  circulation,  iuul  i<»  observu 
tbe  character  of  the  pulse,  Khicrly  patients  are  not  exempt  from  the 
ordinary  senile  cluingea  in  the  vessels,  and  these  when  seated  iu  the 
extremities  may  lead  to  gangreoe. 

Digfjiiitf  Syflf.nt, — Loosening  and  loss  of  the  teeth,  from  atrophy  of 
tbe  gums,  gingivitis,  and  spong)'  or  Iileeding  gums,  arc  common  ;  tbe 
teeth  themsvlvos  are  alM  very  apt  to  be  attackctl  by  cancii,  cau>;ing 
toothache,  alMcesa  uf  the  root,  and  tbe  like.  Iahm  of  slecj»  from  tooth- 
ache is  a  rary  serious  matter  to  a  diabtitic,  and  careful  attention  to  the 
hygiene  of  the  mouth  is  mo«t  imporhint.  The  saliva  is  generally 
dutuni.-<be<i,  bo  that  the  mouth  is  dry,  and  nour  eructations  are  not 
icummrrn.  Hunger  is  one  of  the  sympttjms  of  dialjetes,  and  sometimes 
feeling  of  emptiness  at  the  pit  of  the  ntomai^h  is  tronbtciiotne.  As  a 
rule  diabetic  {latieni^  do  not  suffer  from  painful  digestion,  but  the 
tijnguc  is  often  fun'cd, and  postmortem  e.\unjiniition  shews  the  freijuency 
of  gastritis.  Some  jiatients  are  liable  to  periodical  attacks  of  gastritis, 
jrhich  may  be  attended  by  jaundice  or  dianhoea  ;  and  according  to  Gmbe 
ittric  crises,  resembling  those  of  talies,  are  by  no  means  rare.  Examina- 
>n  of  the  stomach  functions  does  not  indicate  that  there  is  any  gi'eater 
itarbnnre  of  the  digestive  capacity  than  might  he  expected  to  reMilt 
froCD  the  chronic  gastritis.  IlirechfcUl  has  doscriberl  cases  which  were 
d»nu:ten»cd  by  early  attacks  of  pains,  with  I ightn-o loured,  fatty  stools, 
tuggestire  of  jiiincreatic  colic ;  and  these  may  be  compared  with  Kleiner's 
ewes,  alrcarly  quotml,  in  which  diabet»'s  supervened  years  after  the  attacks 
of  puncrearic  colic.  Di.'trrhoca  is  sometime*  very  tronblesonie,  needing 
cousiderable  care  in  diet.  Unfurtunatcly  diabetic  diet  is  not  very 
^ige^ble ;  the  bmn,  alraoml  or  cocoa-nut  biscuits,  green  vegetables  and 
lads,  pre^nbod  for  thes«  patients  as  substitutes  for  brttiul  and  potatoes, 
it»in  a  large  amount  of  indigestible  vegetable  material  which  acts 
a»  u  mechanical  irritant  to  the  gastro- intestinal  mucosa.  In  spite 
of  thift  constipation  is  tlie  rule  due  to  abnonnal  dryncsij  of  the  intestinal 
oontonts, 

RttUtic  Fetxr, — lliabetio  patients  appear  to  be  more  than  ordinai-ily 
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susceptible  to  the  poison  of  enteric  fever,  but  the  ftttacks  are  usually  mild 
in  type.  I>unii;j;  tho  fover  the  sugikr  generally  disappears.  Prof.  Noel 
Palon  has  shetrn  that  increased  (■limination  of  heat  tn  animals  favours 
glycogeneais,  hut  that  the  pnxincta  of  the  gi-owth  of  niicro-orgiini-siiis 
iiihihit  it ;  to  tho  latter,  then,  we  must  ascribe  tho  disappoaraneo  of  the 
sugar. 

y?'i*-uH4/t/wwi.— Ilhciimatic  mmtcnlar  pains  are  very  common  indialwtes, 
and  thickening  and  shortening  of  the  palmar  aponeiu-osis  (Dupiiyti-en's 
coDtraction)  has  been  repeatedly  noticed;  though  it  is  probably  due  to  a 
rheumatic  or  gouty  condition  of  the  patient  and  not  to  diabett's. 

NfM  Groidh-i. — Somi!  authorities  believe  that  diubi^te^  disposes  to  the 
formation  of  tinnoiirs,  but  that  when  they  occur  they  grow  slowly ;  tho 
gi-oiinds  for  those  opinions  are  not  very  clear. 

Diahriic  Vomt. — The  liability  of  dialxHes  to  terminate  sudilenly  in  a 
peculiar  foi-ra  of  coma  has  l>con  known  for  many  years,  but  its  special 
fejiture!)  were  first  doacrilMMl  in  IS74  hv  Kussinaul,  who«e  name,  has  hven 
Attached  to  the  atfection.  Attention  to  the  phenomena  in  question  was 
rirst  aroused  in  Knghuid  by  Sir  Walter  Foster's  paper  at  the  Manchester 
meeting  of  the  British  Me-^llc;!!  Association  in  1877.  Ivus.-jmaurs 
coma  occurs  in  diabetics  at  all  agex,  and  in  Iwth  boxcs,  but  with  much 
greater  fretjuoncy  in  tho  young.  The  direct  causes  are  fatigue,  excite- 
ment, exposure  to  cold,  and  any  intercurrent  acute  disease.  The  remoter 
causes  aiu  ab^oiiue  of  starchy  frHx]  and  coiiHtijHition.  Its  pathology  is 
still  obscure ;  Ivussmaul's  original  suggestion  that  it  is  due  to  poisoning 
by  acetone  has  noi  (>een  provt^i,  and  careful  an.ilysis  has  failed  to  detect 
this  substance  in  the  blood  of  some  persons  dying  in  this  manner. 
The  syniptomi  resemble  those  produced  in  animals  by  large  doses  of 
dilute  acids,  and  considerable  quantities  of  acid  have  been  shewn  to  ba 
present  in  the  bloml.  This  acid  has  been  identifiefl  by  Minkowski  as 
/i-oxybutyric  acid,  a  subsUnco  which  breaks  up  to  form  areto-acetic 
acid,  which,  oti  further  decomposition,  yields  arctone  and  cartionic  aniiy- 
dride.  As  I  have  aheady  sail],  von  Noorrleu  reganis  /ioxybutyric  acid 
as  llio  true  cause  of  the  coma ;  but  this  can  hardly  t)c  admitted  in  the 
face  of  the  failure  of  Koque  Dcvic  and  Hnguenomi  to  find  any  in  the 
exhaustive  examination  of  their  case. 

Dr.  P.  W.  I^atham  suggested  that  the  poison  wjis  paraldehyde,  and 
even  proposed  a  hypothesis  of  its  formation  ;  Senator  has  suggested 
trimethyUmiue,  but  unfortunately  neither  poison  has  been  shewn  to  Iw 
present. 

A  few  eminent  authorities  still  regard  the  phenomena  as  nraemic  ;  but, 
as  the  flescriptioii  will  shew,  the  classical  symptoms  of  tiraemic  couia  an 
difforent  in  many  respects.  In  diabetes  the  onset  of  coma  may  be  pre- 
ceded by  malaise,  languor,  and  weakness  of  some  days'  duration  ;  there 
may  he  a  giadnal  fall  in  the  quantity  and  specific  gravity  of  tho  nrina, 
and  this  may  give  the  reaction  for  acetone  and  with  feme  chloride. 
Accelerated  or  disturbed  respiration  is  a  warning  symptom  which  may  he 
noted  In  advance  by  the  physician.     But  In  many  instances  the  attack  is 
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'B  without  previous  warning  by  restlessness,  <]elinum,  or  even 
maniacal  excitement ;  or  the  patient  may  coraplnin  of  weakness  only. 
The  pnUe  becomes  yaxy  rapid  anU  feeble,  the  epigastrium  painful,  nn<l 
the  respiration  more  hurried  and  deeper.  In  course  of  time  drowsiness 
wts  in,  which  deepens  into  coma:  tlio  patient  then  lie«  quietly  in  bi'd, 
liru&thing  'iO  or  40  per  minute,  with  deep  sighing  reapiratian  ;  the  ptiUe 
besta  130  U)  ISO  per  minute,  and  is  very  feeble;  the  face  is  usually 
polo,  the  body  and  extremities  cold,  and  the  temperature  subnormal. 
The  exereiion  of  urine  is  dimitURhed  or  Rtipprewed,  and  the  l>owel!i  cnn 
be  got  to  fu't  with  difficulty.  Death  is  eometimes  pi-eceded  by  a  rise 
in  temperature  (103"- lO^'^  F.),  by  convulsions,  or  by  cyanosis.  A 
peculiar  odour  of  the  breath  is  often  present,  but  is  not-  constant ;  it 
Tariei  considerably  in  character,  for  it  has  l>ean  diversely  liherieil  to  sour 
tiaer,  rotu-n  apples,  hay.  chlnroform,  and  so  on.  Tbi!  urine  alwayrt  con- 
tains aoftonf,  and  \h  generally  but  not  constflntly  nlbuminoiis  ;  the  ferric 
chloride  reaction  is,  as  a  rule,  present,  but  exceptions  to  this  nde  have 
boon  observed. 

The  symptoms,  as  is  indicated  by  the  above  description,  though  f»irly 
aniform,  do  not  al«aj8  present  the  same  picture  ;  Fi-erichs  endeavoured. 
not  altojjcther  t^ucccssfully,  to  diatingui«h  three  groups,  but  it  ia  dou)^Iful 
whether  there  is  either  real  utility  or  patfaologicil  juHtificalioii  fur  i>ucb  a 
classification.  It  is  of  more  interest  to  note  that  this  form  of  coma  is  not 
peculiar  to  diabetes,  but  has  been  observed  in  pyonephrosis,  cLronic  cystitis, 
gastric  and  hepatic  cancer,  anaemia,  and  other  conditions. 

Acelontiria  ia  not  of  itj^elf  a  certain  indication  of  the  imminence  of  this 
grave  complication,  as  it  has  been  often  met  xnth  in  pntienta  who  have 
lired  for  m:uiy  months  without  such  an  occurrence.  Ilirschfeld  suggeftts 
that  in  many  cjises  this  symptom  is  caused  by  the  want  of  nonnitrogcnoUB 
food,  and  that  where  this  is  the  cjute  it  may  be  i-cmovcd  by  the  addition 
of  a  certain  proportion  of  carliohyd rates  to  the  iliet  He  thinks  this 
pneiatioQ  should  always  be  taken  when  ncetonurin  occurs,  so  that  the 
oeouDonal  may  be  distinguished  from  the  persistent  cilscj^,  iind  idso  because 
the  continiiancf!  of  strict  diet  m:iy  in  itself  be  a  danger.  His  stJitements 
ire  (fcen  verified  to  a  slight  extent,  but  not  Huthciently  to  enable  uh  to 
that  wo  have  in  this  test  a  sure  or  even  a  useful  means  of  prognosis. 

will  be  Been  when  we  come  to  apeak  of  the  treatment  of  diabetes, 
there  is  at  the  present  time  a  salutary  reaction  against  the  too  stringent 
diet  of  former  years,  so  that  there  is  now  lesH  prolwibiliry  of  thii*  kind  of 
Auio-intoxication  arising  from  defective  (Hct  alone  ;  anil  Kussmnnl's  coma 
has  often  come  on  in  cases  of  diabetes  in  which,  either  by  the  mro  of  the 
physici:ui  or  by  the  wilfulness  or  neglect  of  the  patient,  a  mixed  diet  had 
tieen  Lak^n.  It  is  a  verj-  grave  symptom,  and  although  in  view  of  the 
rtcovcrics  claimed  by  KcyuotcU,  Quincke,  Gamgce,  and  others  it  may  not 
tw  invariably  fatal,  recovery  is  extremely  rare.  Less  uncommoidy  we  see 
the  prcmoniuin,'  symptoms,  such  as  epigastric  jiain,  sighing  breathing, 
and  even  some  degree  of  drowsiness,  pass  away  \  in  one  LOse  under  my 
care  tliit  disappeftrmiice   followed  aa  attack  of  spontaneous  diarrhoea, 


and,  besides  this,  another  instaiico  of  recover}'  (rom  epigastric  pains  and 
clrowsineas  is  rocordcil  tii  my  leulurcs. 

Prognosis. — Diabetes  is  in  all  autes  n  grave  dieease,  and  the  subjects 
are  regAnJad  by  alt  jwsnrance  companies  ns  unirsurable  lives ;  life 
seems  to  hang  by  a  threi»d,  a  thread  often  cut  by  a  veiT  trifling  accident. 
Still  there  is  something  to  be  iwid  od  the  subject  of  pi-ognusis  I>c6idcs  the 
broad  nde-s  of  nge  already  laid  down.  In  each  cas(>  we  must  consider  the 
general  condition  of  tho  patient,  the  dcj^ree  to  which  treatment  is  succe«8- 
ful  in  reducing  the  su^r  and  luaintuiuin^  niitrilion,  atid  tho  presence 
or  alwence  of  complications.  The  state  of  the  circulation,  as  indicated  by 
tho  pnlfte-pres.'iure  and  car<]iiic  impulse,  is  of  great  impcirtance.  Caaeg 
which  supervene  after  injury  or  acute  diseases  sometimes  get  rapidly  well, 
or  i-ecover  more  gradually,  so  that  in  thcso  circumstances  we  mny  he 
hopeful  at  any  rate  for  soma  time.  Other  points  in  favour  of  the  ixitient 
are — (i.)  the  concurreiire  of  obesity  or  gout;  (ii.)  favourable  social 
conditions  ami  freedom  from  business  and  financial  worries;  (iii.)  early 
treatment. 

Cases  have  ended  in  recovery  in  which  the  disease  appeared  to 
hiive  been  induced  by  eating  excessive  quantities  of  sugar.  Such  cases 
should  probably  be  regarded  only  as  temporary  glycosuria ;  neverthelese 
the  glycosuria  often  tends  to  recur  in  such  persons,  and  in  theni  there  is 
probably  some  underlying  tendency  to  dtalnites.  Schmidt  considers  that 
spontaneous  sweating  is  favourable  ;  but  I  have  observed  several  ineiUuices 
which  did  not  bear  out  his  opinion.  The  cases  which  occur  about  the 
climacteric  period  in  women  end  in  recovery  perhaps  more  fre^iuenily 
than  other  foi-ms  of  diaboies  in  utdei-ly  [khjjiIc. 

A  good  deal  has  been  said  of  the  prognostic  value  of  the  knee-jerks ; 
some  olwervers  reg;ird  their  absence  as  verj'  gj-xve,  but  extender] 
exi>erienco  has  disproved  tht!>  opinion,  and  the  Bignificanco  of  the  sign 
may  e;isily  be  oveiTated  (OrulK). 

On  the  other  hand,  where  there  is  a  marked  family  tendency  to 
diabetes  or  to  nervous  disease,  tho  ultininto  prognosis  nuii^t  be  unfavour- 
able. The  pi-ospecla  of  patients  who  are  unable  to  diet  themselves 
pi-operly,  to  protect  themselves  from  the  vicissitudes  of  the  weather,  from 
tliti  hHnUhtiM  of  daily  toil,  or  from  the  cares  and  anxieties  of  life,  are 
undoubtedly  less  favourable  ;  herein,  as  in  most  other  chronic  dise.ise«, 
a  competent  income  and  a  trancjiiil  existence  count  for  much  in  the 
prognosis. 

Treatment. — tTntil  the  patholog}*  of  diabetes  has  lieen  made  perfectly 
dear,  the  be«t  guides  to  treatment  must  be  found  in  thone  generalisations 
from  oxperienco  which  have  accumulated  since  tho  dingnosis  has  resl-ed 
on  a  sure  foundation.  We  have  Jicquired  much  useful  knowh.-jiIgi<  con- 
cerning the  management  of  diet,  the  use  of  drugs,  general  hygiene,  and 
fio  forth ;  but,  above  all,  it  is  important  to  bear  in  mind  that  adherence 
to  blind  routine  may  be  meet  disastroiiSr  and  that  we  ai-e  bound  to  study 
the  needs  of  each  individual  cjise.  iSome  imticnls  aic  benefited  by  means 
which  are  hai-mful  to  othera,  and  in  many  instances  life  may  Iw  shnrtenud 


by  the  vigoroua  Application  of  rules  which  may  be  aalufcijy  for  the 
majority.  This  m/iy  iippear  to  be  a  self-ovideiit  pTopnsition,  but  if  so, 
there  is  none  the  less  need  to  call  attention  to  it,  as  the  ordinary  practice 
•eoma  to  be  to  copy  a  dietary  out  of  a  text-hook,  and  band  it  to  the 
patient  nith  a  prescription  of  some  preparation  of  opium,  or  of  one  of  its 
alkaloids. 

Where  the  store  of  glycogen  in  the  liver  is  discharged  under  some 
temporary  influence  glycosuriji  refiidls,  but  not  diabetes ;  on  the  other 
hand  where  the  canftes  persist,  and  all  the  stig-^r  formed  from  the  carbo- 
hydrates  of  the  food  continues  to  be  poured  directly  into  the  circulation, 
the  ItBsuea  become  choked  vrixb  siigi\r,  and  sufrer  in  conscqucnco  a  rcfluc- 
tion  of  their  sugar-consuming  rap:icity.  Under  these  last  conditions  the 
symptoms  of  diaheten  appejir,  and  can  only  !*e  reninved  by  suitalile 
diet.  The  extent  to  which  diabetes  can  be  cured  or  alleviated  depends 
iipon  the  degree  to  which  the  fiMgar-conaumirig  power  of  the  tissues  has 
been  redticed.  The  object  of  treatment  mmt  be  to  relievo  the  tissuee  of 
the  excess  of  sugar  which  is  reaching  them,  and  for  this  purpose  we 
xhonld  give  nur  pjitient-t  a  diet  from  which  the  augar-fomiitig  elements 
arc  ft«  far  OB  possible  withdrawn.  In  order  to  do  this  while  yet  atfoixling 
the  patient  suflicienl  fotxl  to  supply  the  nccd»  of  the  body,  tlic  dietary 
should  be  constructed  upon  soumi  principles.  According  to  Kubnor, 
for  each  kilo  (2  J  lbs.)  of  body-weight  there  are  consumed  during  rejingfl  in 
twenty-four  hours  329  hcat-unita,  and  on  slight  work,  34"9  heat-units,  ao 
tlial  a  person  weighing  70  kilos  (10  stones)  if  lying  in  bed  would  i-cquire 
2303  heat-units,  and  if  going  about  2iV.i  heat-units;  in  addition  he 
needs  an  allnwance  to  com[)enKate  for  the  sugar  ho  excretes  nneonsnmcrl. 
The  usually  accepted  heat-vulues  of  the  ordinary  elementa  of  footi  are 
four  heat-units  for  1  gnunnie  of  albumin,  the  same  for  1  gramme  of 
csrhohydrate,  nine  heat-units  for  1  grammi?  of  fat,  and  seven  for  1  gramme 
of  alcohol.  Aa  carbohydratw  are  necessarily  excluded  from  a  strict  diabetic 
dietary  the  required  values  must  Iw  made  up  from  albumin  and  fat 
vrith  A  little  alcohol.  Such  a  dietary,  giving  2450  hcat^units  and  con- 
taining not  more  than  500  grains  of  sugar-forming  carbohydrates,  ia  as 
follows : — 

Brearpabt 

Fat  hacon,  2  or. ;  eggs,  S ;  tea  or  eofftey  ^  pint ;  cream,  1  nz. ;  Callard's 
Lnad,  3  ox. ;  butler,  I  on 

LrscnioN 

Cooked  meal,  3  o>. ;  green  vi^tuliles,  3  oz. ;  cheese,  S  ot. ;  CallorcL's  bread, 
S  OIL  i  faact«r.  1  ox. ;  claret,  4  oz.,  or  wbiiki|-,  1  ot. 


Tci,  I  pint ;  cream,  1  07. 


Tka 
CaUard'i-  i^ak«s  1  ot 

DixsKa 
Hcat-ioiip  or  t*cef-tea,  ^  pint ;  cooked  meat,  3  oz. ;  green  vegetables,  3  ox. ; 
«Ik«m^  I  wt;   butter,  I  o^  ;    Callard'a  bread,  2  02.;   darcl,  8  oil,  or  whiaky, 
1  Ou ;  coRltc,  4  ox. 
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On  this  diet,  in  addition  to  the  500  grains  of  sugar  derived  from  the 
stigar-fomiing  carbohydrntos,  the  iiaticnt'a  tissues  receive  a  certAiu  amount 
from  the  decomposition  of  albumin,  roughly  calculated  as  twice  the 
quantity  of  urea  excreted,  so  that  if  tho  pationt  is  pxcreting  600  grains 
of  urea  we  allow  1200  grains  of  sugar  from  the  albumin  of  his  food, 
which,  with  500  from  the  carbohydrates,  roakcH  1700  grains.  How  much 
of  this  \%  coniuiiivil  in  the  body  miiy  be  dul'Crnn'ned  by  estimating  the 
quantity  of  sugar  excreted  in  twenty-four  hours,  and  subtracting  it  from 
the  abuvo  amount.  For  example,  a  patient  aged  forty-two,  weighing  1  :!6 
lbs.,  rtHjuired  a  diet  containing  'l'li)l>  heat-unita,  and  was  actua.l1y  allowed 
one  containing  2450  heat-units.  His  normal  confiumption  of  sugar  was 
about  5000  grains.  Upon  tho  above  diet,  which  contained  no  more 
than  500  grains  of  carbuhydratesj,  ho  excreted  134  grains  of  sugar, 
and  792  graiua  of  urea  (Uily.  He,  therefore,  consumed  1850  gnuns 
(500  +  {792  X  2)  -  2084  -  134  =  1850),  or  about  two-fifths  of  the  normal 
amoimt. 

It  is  desirable  to  continne  the  use  of  strict  diet  for  some  days  or 
weeks  in  order  that  the  tissuet)  may  regain  pari  of  their  loet  sugar-con- 
suming power,  and  the  dunition  of  this  regimen  must  de}>end  upon  the 
condition  of  the  patients  If  the  sugar  disnppear  ctimplctely,  or  almost 
completely,  it  need  not  bo  long,  while  if  the  sugar  remain  relatively  hij;h 
it  must  be  persevered  with  for  two  or  three  weeks  unlexu  the  pativnt 
show  signs  of  intolerance,  e.^.  by  loss  of  weight,  the  presence  of  acetone 
or  diaeetic  acid  in  the  urine,  etc.  Whenever  a  cliange  liecomos  desiralile 
we  should  tnci-case  the  carbohydmto  food.  It  bus  been  repeatedly 
pointed  out  that  iMitients  nmnifcst  individual  difTeronccs  which  make  it 
inipot««ible  to  lay  dawn  hard  and  fast  rules ;  but,  speaking  generally,  such 
articles  should  l>e  tried  in  something  like  tho  following  order  : — (1)  milk, 
(2)  potatoes  and  such  vegetjiblos  nn<l  ixwxxs,  as  eontuin  a  low  percentage 
of  starch  and  sugar,  (3)  bread  or  toast,  (4)  malt  lirpinrs. 


CkrbohrSralM. 


Bread  waA  hraail  Knl>ittEtut«s — 

ToMt       .        .        .        , 

Whit*  bread    . 

Brown  lirr«] 

Oluiffn  liread    . 

AlniQiid  hread . 

Callinl's  broim  loaf 

rroteno  br«v]  . 
Vvgn  tallies — 

New  pot«tovi»   . 

OM 

Salsify      ... 

Oruuiiil  nrticliok^s    , 

Grorn  poaa 

Coltirj      .... 

C^Muigu  .... 

KwJuhes. 

Preticli  btuiDA  . 

OsuliHowor 


Per  wmL 
"S-fiO 
S3  00 
49-2S 
23-40 
12*7 

8-75 

2-7 

lfl-00 
20-00 
IJ-ijO 
U-00 
12-00 

n-w 

U-03 
8-18 
6-00 
4-U 


OnliMtpn'oaiiab 
3190 
275-3 
31^-0 
124  0 

liS-O 

'XSt'l 

n-r 
we 

»7-40 

«S-A$ 

«I-18 

fi2-44 

61 -i 

fiOit 

W-3 

M-S2 

\%% 
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Carbohydnttea. 


Yeeetables — 

Spiiuch 

Asparagus 

Lettac« 

Endive 

Cucurnber 

Frnits— 

Cherries 

Apjiles 

Pears 

Ripe  fpwMberries      .... 

Green        „  .... 

Red  currants 

Ulack 

StrawberrieB 

Bilberries 

Greengages 

Apricots 

Fhima 

Sour  oranges 

Cranberries 

Milk- 
Condensed  milk  (withoat  added  sugar) 

Cow's  milk 

Skimmed  milk  .... 

Cream 

Koumiss  (English)  .... 


Beer- 
Burton  bitter  beer 
German  lager  beer 
Harvey's  sugar  free 

Wine- 
Moselle  (still)  . 
Hock 

Bordeaux  claret 
Cbablis    . 

Spirits— 

Scotch  whisky 
French  branc^ 


Per  cenL 
4-44 
807 
2-73 
2-58 
2-28 

10-0 
8-0 
8  0 
7-8 
2-4 
6-8 
5-0 
6  0 
5-0 
4-0 
4  0 
4-0 
3  0 
2-0 

4-81 
4-81 
4-75 

3-10 

Ak-'iliol. 

PtT  fl'lll. 

f.-ri.i 

3-95 
? 

12  06 

11-43 

9-40 

1030 

49-40 
55-00 


Gnlns,  per  ounco. 
19-2 
15-7 
11-7 
10-9 
9-61 

43-7 
34-9 
34-9 
34  0 
10-4 
29-7 
21-8 
21-8 
21-8 
17-4 
21-8 
17-4 
13  1 


20-9 
20-9 

CO -5 
1.5-2 

13 -r. 


SiiKar. 


IVl  rtlit. 

i.irH,  jwr  jjI. 

5-tir. 

488-0 

578 

498  0 

0-20 

16-0 

2  0 

174-0 

2-5 

218-0 

2-3 

220-0 

1-88 

156-0 

0-00 

0-00 

Milk  is  valuable,  in  the  first  place,  because  it  contains  a  considerable 
amount  of  fat,  and  has  therefore  a  high  heat-giving  power,  bo  that  it  can 
replace  some  of  the  solid  fat  of  the  above-described  dietary  which  is  not 
always  easily  bonie ;  secondly,  it  contains  lime  salts,  of  which  there  is 
an  abnormal  loss  in  diabetes  ;  finally,  the  lactose  or  sugar  of  milk  is  more 
readily  assimilated  by  most  diabetics  than  many  other  forms  of  carbo- 
hydrates. The  objection  to  the  use  of  milk  appears  to  rest  upon  an  old 
obeervation  of  Bouchardat,  who  shewed  by  careful  analyses  made  on  a 
particular  patient  that  the  whole  of  the  sugar  of  a  litre  of  milk  was 
excreted  in  his  urine,  and  he  therefore  maintained  that  lactose  was  not 
assimilable  by  diabetics.  This  is  a  mistake ;  many  diabetics  can  take  a 
pint  of  milk  daily  without  any  corresponding  increase  in  their  sugar 


excretion.  The  quantity  nf  starch  conTAJned  in  Hilfereiit  Tegetahles  ran 
be  seen  by  reference  to  the  table.  1  desire  to  draw  attention  to  the 
Buiall  percentage  of  starch  contained  in  potatoes.  This  vegetable  is  almost 
univorsally  eat^n  with  pleiuttire,  and  6  oz.  while  containing  otdy  from 
350  to  600  grains  of  stirch  (the  v.anation  depending  upon  whether  the 
potatoes  aro  new  or  old),  may  usefully  tiike  'he  place  of  bread  or  bread 
Btibstlitutfis  lit  two  meaU  in  tho  day.  While  not  losing  sight  of  those 
individiwl  «lirterence«  already  mentioned,  jjotjitfwfl  should  always  Iw  tried 
when  it  is  desirod  to  increase  the  amount  of  carbohydrates. 

Fruit  being  an  article  of  ditit  with  uhicb  most  peoplo  find  it  easy  to 
dispense  there  is  not  the  same  cmving  for  it ;  but  reference  to  the  table 
\vi\\  jthow  how  much  can  \m  alloM'^L  It  must  ha  remorobered  that  the 
sugar  of  fruit  is  mainly  hievulose,  which  many  diabetics  assimilate  when 
unable  to  consume  Jextrosc.  I'or  this  reason  an  apple,  whether  cooked 
or  raw,  can  be  eaten  daily  by  many  diabetics  without  any  increased 
excretion  of  sugar. 

The  starch  contained  in  wheaten  breJid  in  any  form  Reemx  to  be  l(w« 
well  borne  by  diabetics  than  any  of  the  carbohydrate  articles  alrejiily 
mentioned.  Moreover,  tho  pcrc^uitagc  of  starch  is  so  much  greater 
(being  from  three  to  foiu"  times  that  of  potatoes,  for  example),  that  at 
first  wo  mutit  give  some  breafi  suhstitutft  made  \rithout  wheaten  Hour, 
such  na  Callard's  or  I'rotone  bread.  Whenever  a  diatwjtic  shews  that  be 
can  assimilate  a  good  deal  of  carbohydralo  without  any  return  of  his 
former  symptoms  wc  may  try  small  (.[muitlties  of  whit«  bread,  which 
should  be  preferably  well  toasted  and  not  exceed  4i  oz.  in  tweniy- 
four  hours. 

Von  ^oordon  bos  recommended  the  use  of  oatmeal  as  being  assimilated 
more  readily  than  wheaten  mtui-I,  but  his  results  are  not  very  convincing. 
"This  oat  cure  consists  in  the  daily  administration  of  20u  to  250 
grammos  of  outmcal,  )>cst  given  in  ibe  form  of  gruel,  every  two  hours ; 
200  to  300  grammes  of  butter,  and  often  abnnt  100  grammes  of  vegetalilo 
protein  or  a  few  eggs  may  be  taken  in  aildition.  Othttrwise  nothing  else 
is  allowed  except  block  coffee  or  tea.  lomon-juico,  good  old  wine,  or  a 
little  brandy  or  whisky.  Such  a  diet  is  often  disliked  by  the  |)atient, 
but  ho  has  always  stu:cGodcd  in  getting  over  this  difficulty.  After  three 
or  four  ilays  of  it,  follow  omi  or  two  vegetable  days.  Often  even  in  this 
short  time  the  pnr|>o6e  for  which  it.  wjis  intende<3  is  found  to  have  been 
attained  ;  in  other  cases  tho  sumo  perfornmiice  has  to  bo  repeated  two  or 
ihrcti  timus.  It  appears  to  l>e  advisable  U>  let  a  few  days  of  restricted 
iliet,  or  even  one  or  two  vegetable  days,  precede  the  oat  cure  ;  for  when 
it  immcfliately  supervenes  upon  a  mixed  diet,  the  desired  effect  follows 
rather  hite." 

It  must  be  Iwnic  in  mind  that  diabetic  patients  who  arc  taking  a 
diet  tolerably  rich  in  carliohvd rates  are  not  oxempt  from  the  lisk  of  a 
return  of  h)-perglycacmia.  In  order  to  diminish  this  danger  the  patient 
should  abstain  from  all  carlwhydrnte  extias  on  one  day  in  each  week, 
while  if  at  any  time  the  sugar-consuming  power  shews  signs  of  diminu- 


tion  or  failure,  etrict  diet  should  be  again  resumed  for  tvo  or  three 
weeks. 

Unfortunately  many  articles,  prepared  and  iinprepared,  but  pui-port- 
ing  lo  be  free  from  sUircli  and  sugar,  arc  riotwbil  tlicy  arc  represented  to 
be  ;  wid  every  pnictitioner  who  uTKlertJikes  the  chjirge  of  a  diitbctic 
abould  make  himgclf  familiar  with  tho  simple  means  by  which  to  detect 
liio  presence  of  these  admixtures.  In  many  iiiaUuices  thig  may  bf  doiio 
by  merely  dropping  a  litite  weak  iodim^  solution  on  the  biscuit,  bread, 
or  flour.  In  a  recent  Instance  biscuits  were  snld  afl  pontaining  'J  per  cent 
tif  starch,  but  whieh,  on  the  iwldition  of  iodine,  imned  nearly  black  and 
priivcd  on  analy-^is  to  eontiiiu  46  per  cent  of  this  tarbohydraLo.  Tho  so- 
called  gluten  bre:ul  often  contiint*  nearly  as  much.  Bui  this  test  does 
not  detwt  augar,  and  the  simplest  me:in8  to  <Ietect  tho  presence  of  carlK>- 
hydrates  is  to  boil  the  substance  with  dilute  sulphuric  acid,  neutralise 
with  caustic  potash,  and  teat  with  Kohling's  solution.  If  nil  practitioners 
wuuld  protect  their  patients  by  doing  this,  or  get  this  done  before  smictlon- 
g   any   dialiotic    bread   substitute,  thcjc  fraudulent  articles  would  be 

dily  driven  out  of  the  market.  It  is  to  I»p  regretted  that  "Soy" 
flour  should  be  recommended  by  some  writers  as  free  from  carbohydrates, 
lor  it  really  contains  about  24  per  cent  (Kirich),'  while  some  Soy  biiicuits 
aohl  for  the  uite  of  diabotics  contain  twice  as  much.  Even  almond  dour 
am)  df*aiccated  cocoa-nut  may  contain  RUgar,  are  sometimes  adulterated 
In'  the  addition  of  starch,  and  without  unnlysis  are  not  to  Ikc  regarded 
u  ufe.  Tlie  following  directions  for  making  cakes  may  be  useful 
<00):~ 

Almond  cakes  :  tjike  ground  almonds,  I  lb.  ;  4  eggs ;  two  table- 
•  epoonfuU  uf  milk  ;  a  pinch  of  salt  (or  saccharine)  ;  beat  up  the  eggs,  and 
stir  in  the  almond  flour  ;  divide  into  cakes,  aii<l  bake  in  a  raodciatc  o\-cn 
<or  45  minutes. 

Cocoa-nut  cakes:  take  finest  desiccated  cocoa-nut,  |  lb.;  ground 
almond,  J  lb. ;  6  eggs;  A  tcacupful  of  milk:  mix  and  divide,  ami  Uike 
for  2S  minutes.  The  addition  of  gluten  flour  makes  lighter  cakes,  but 
iiiTolvcs  the  presence  of  some  starch;  it  is  also  an  improvement  to  ferment 
the  dough. 

In  accordance  with  the  principle  of  permitting  all  carI»ohydratcs  to 
be  taken  tlmt  do  nn  harm,  the  ottscrvatinns  of  Kiilx,  made  as  long  ago 
Ai  IHTl,  that  dtalictics  could  jissimiKite  laevulose  and  iuulin,  have  borne 
fruit  in  the  production  of  commercial  laevulose  for  diabetics.  Two 
preparntions  arc  In  the  market — one  a  granular  jMwder,  made  by 
Schrring  and  filiitK  of  Berlin,  the  other  a  treacle-like  substance,  sold  by 
All^n  and  Hanbury.  Either  of  these  may  be  ordentd  for  dialtetics  in 
quantities  np  to  H  oz.  daily,  and  are  usually  assiniilat«d  without  ouising 
ajiy  iniTUJuieil  glyciwuria.  It  is  noteworthy  that  IhcviUoso  is  not  excreted 
tu  such,  but  appears  to  be  convertml  into  dextrose  (glucose).      Inulin,  a 

^ThM  InMowuig  uudyri*  of  Soy  Xxeattnhy  Kincb  istobefoaiid  in  frmokiKOd'^  .■iifrimUarai 

|i.  IPf:— WmI«-.  U'S;    mtfogBBOoa  iiutt«r.  37-8  ;   fiit,  20  "9  ;   carbohydnitM, 
?K:  uli,  S-R. 


form  of  starch  found  in  dahlia  tubers,  cannot  be  obtained  commercially 
except  Its  the  tul>er8 ;  but  Dr.  Hale  AVhito  suggests  that  these  may  be 
cooked  and  eaton  at,  a  vcgetjtble. 

The  tise  of  alcoholic  drinks  is  not  necessary  for  any  one  in  health, 
nor  essential  for  pcrsoiit)  sufTcriiig  from  diabt-tes ;  but  a  sniall  quantity  of 
alcohol  helps  to  nuke  up  the  deticiencies  of  a  diet  poor  in  carbohydmles, 
ospocinlly  when  the  patient  cannot  take  the  large  amount  of  fat  required 
to  cum)>t-ti^te  fur  this  deticicncy.  Scotch  and  Irish  whisky  and  Hollands 
gin  are.  as  a  rule,  free  from  sugar.  Still  wines  from  t\m  Kliine  and 
Moselle  dintrictfi,  and  light  Bordeaux  wines  (vin  ordinaire],  contain  ver^* 
little  ;  Burton  bitter  ale  is  nearly  deprived  of  all  sugar.  A  little  whiskj' 
or  Hollands,  or  one  or  two  glasses  of  the  above-mentioned  light  winc-i 
diluted  with  alkaline  minciTil  ivatcr,  may  be  allowed.  Sugar-free  chiim- 
pitgne  is  advertised  for  sale.  Malt  liquors  are  suiwiHuons  and  should 
only  be  allowed  in  exLliange  for  equivalent  quantities  of  other  cjirbo^ 
hydrates  ;  a  pint  of  bitter  lieer  contains  the  equivalent  of  488  grains  of 
sugar :  its  efToct  on  the  urine  should  bo  watched  with  care. 

VlinutU  and  Hmlih  ff^jwr/jf.— There  are,  perhaps,  many  climates  more 
enjoyable  for  an  invalid  than  those  of  the  Hritisb  Islands,  and  there  are 
several  famous  health  r-esorts  which  olbT  special  facilities  fur  ibe  treatment 
of  diabetes  ;  but  diaWtic  jiatients  do  not  War  well  the  fatigues  and 
excitament  of  travelling,  and  it  is  the  universiil  oxpenonce  of  physicians 
that  too  often  they  leave  home  to  find  a  grave  in  a  foreign  land.  No 
patient  suffering  acutely  should  be  sent  away  from  home,  oven  for  a 
compai-ativoly  short  distance,  if  it  can  possibly  \ie  avoided  ;  on  the  other 
hand,  there  is  a  large  ehuw  of  chronic  jiationis  who  derive  great  l»enr(ii 
from  change  of  climate  or  a  course  of  treatment  at  one  of  the  foreign  spas. 
Speaking  genomlly,  a  diabetic  patient  will  do  Inait  in  an  equable,  sunny, 
moderately  dr\',  and  not  too  hot  climate  ;  but  as  it  is  hanlly  possible  lo 
find  those  conditions  in  the  same  place  all  the  ytar  n^tind,  a  change  is 
needed  according  to  the  season.  Moreover  diabetica,  like  other  people, 
have  thoir  idiosyncrasies,  and  these  must  not  be  lost  sight  of.  Those  who 
are  braced  up  and  strengthened  hy  mountain  air  should  not  be  sent  lo 
the  sea,  and  conversely.  The  miTicriil  walci-  stations  which  have  at'ipiired 
a  great  reputation  in  the  treatment  of  diabetes  are  A^ichy,  Controxt^villc, 
Cai'lsltad,  an<l  Neuenahr. 

The  waters  of  Vichy  are  all  of  much  the  same  composition,  and  contiin 
bicail^rinatc  of  soda  as  their  principal  constituent.  Their  use  is  tmdonbtedly 
bencGcial  in  dialfetes.  in  which  disease  the  alkalinity  of  the  blood  is 
diminished  ;  there  is  some  reason,  indeed,  as  we  have  just  seen,  to  believe 
that  this  fliminntion  is  the  chief  cause  of  diabetic  coma.  A  bottle  of 
Vichy  water  daily,  taken  with  a  little  light  wine  or  lemon-juice,  is  a 
prescription  winch  is  often  useful,  and  one  which  can  be  followed  in  any 
part  of  the  world.  Vichy  is  a  summer  station,  the  season  f>eing  from 
April  to  Seprember ;  but  as  it  is  too  hot  in  July  and  .August,  the  best 
months  to  select  for  a  nsit  are  May,  June,  or  September. 

Contrexdville  is  sittuitcd  in  the  Vosges,  and  is  very  suitable  for  gouty 


in  the  antnmn  inonthft ;  the  water  chiefly  cotitains  bicarbonata 

[of  calcium ;  iu  tjwite  is  pleasant,  and  it  makes  a  very  good  liible  water. 

[CarUbad,  in  spite  of  its  great  vogue,  probably  owca  its  reputation  lesa  to 

specific  action  of  it«  waters  than  to  the  skill  of  the  many  eminent 

lysicians  who  practise  there  dni-ing  the  aeason.    Cai-Ubad  water  contains 

[nuinly  ftulphnto  of  sodium,  and  is  actively  aperient    The  journey  thither 

m  long  anil  fatigtiing,  even  when  aroonipli^tlied  by  easy  stages  and  with 

■»11   the  (romforu  that  money  can   ensnre ;    the  town,  when   reached,   is 

bcantifnlly  situated,  and  in  the  early  summer  its  surroundings  offer  many 

attractions  to  the  visitor.      The  wuterti  are  decidedly  useful   if  il  l.>o 

dcnired  to  overcome  constipation  or  to  treat  obstinate  stomach  catarrh, 

or  if  dialtetes  be  associated  with  marked  obesity.     The  season  1a»ts  from 

1 5th  April  to  1 5th  September. 

Neuonahr  (Ahr  valley,  Khinc)  is  much  more  readily  accessihle  from 

fjighunl  than  CarUbad.     Its  walere  contiiin  sodium  chloride,  sodium 

carbonate,  and  carbonate  of  iron.     The  treatment  of  diabetes  is  carried 

out  with  much  success  at  this  <iniet,  pretty,  Bemi-nind  watering-place. 

The  season,  like  that  of  Carlsbad,  is  fi-om  l.ith  April  to  ISth  September; 

hut  July  is  I>elt«r  avoided.     There  are  many  waters  wiiicli  may  1*  used 

by   diiilietics   at    home.     Those   of   Vittel,    Vals,    Iji   BaurlKiule,   Koyat, 

iesshuebl,  Apotliitaris,  Johanmaqnellc,  and  Bothcsda  may  l>c  employed, 

'like  those  of  Vichy  or  Contrex^ville,  iia  table  waters.     On  the  other 

hand,  the  n-uters  of  Marienlxid,  Kubiuat,  or  C'ondal  aro  aperient,  and 

^resemble  Carlsbad  water  in  that  they  depend  for  this  property  oit   the 

proportion  of  sodium  sulphate  which   they  contain.     Kubinat  is 

specially  useful   to  overcomo  the  obstinate  constijiat-ion  which  is  so 

'frequent  and  troublei^omc  a  compHcatioQ  of  diabetes. 

Fur  the  winter  months,  if  it  be  desirable  to  send  tho  patient  away 
from  home^  the  various  watering  placpj*  on  our  own  south  coast,  or  in  the 
Kiviera,  or  Montreux,  Ai-caohoii,  lli/uritz,  .tUgiere,  Egjpt,  or  the  Canaiy 
Inlands,  lifter  in  varying  degrees  the  advanbiges  of  a  warmer  climiito  and 
ehjinge  of  scene ;  but  in  the  majority  of  cases  it  is  not  necessary  to  send 
the  patient  away  from  homo  for  the  >viriter :  as  a  niie  diabetics  do  better 
when  surrotmde^t  by  the  comforts  of  their  own  (iresides. 

Exereue  ami  Masmtfe. — I  wish  to  lay  especial  stress  upon  the  opinion 
that  a  diabetic  should  live  as  much  as  possible  in  the  ojwn  air ;  and  for 
this  puriwse  walking,  cycling,  riding,  driving,  and  such  out-of-<ioor  games 
golf  should  as  far  as  j>ossible  l>e  encotu'uge<l.  At  tho  same  lime  u'O 
lUSt  warn  our  patients  Hg^iiist  the  dangers  of  over-fatigue  and  cati:hing 
cold.  AVhen  indoors  the  rooms  occupied  must  lie  well  ventilated  and 
plentifully  supplied  with  pure  air.  The  body  must  he  suitably  clothed, 
preferably  in  light  woollen  garments;  and  in  this  respect  there  has  bveD 
of  late  years  a  great  advance  towanls  a  projMir  [ierception  uf  the  rational 
in  drcis.  Late  hours,  hot  crowded  gatherings,  excitement,  and,  in  severe 
.co^es,  even  games  in  which  the  danger  of  fatigue  or  over- exertion  is  lost 
'sight  of  iu  the  desire  to  win,  must  be  strictly  forbidden.  M'heu  from 
vaj  temporary  cause  the  bodily  weakness  ia  too  great  to  (wrmit  of  active 
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exercise,  masstigc  or  posaue  exercises  maj  be  usufuJly  employed  to 
promolu  nutrition  Hntl  restore  vigour  to  the  miiHcles. 

liiilJts  and  Buthni'j. — -BiLihing  of  all  kinHs  may  bo  allowed  if  it  is  not 
too  prolonged,  and  doos  not  involve  violent  exertion,  as  in  swimming  in 
a  rough  sea.  The  daily  8i>ougc-biith  is  not  contra -indicated,  mid  its 
temperature  utist  ilepetid  upon  the  sLatu  of  the  |»itieat.  Warm  tmthti 
and  Bteam  baths  are  much  appreciatiHl  by  those  who  have  dry  and 
irritable  skins.  The  Turkish  biith  is  useful  in  obesity,  in  which  to  some 
extent  it  fulIiU  the  purpose  of  exttrciKe. 

DriKj^. — Opium  and  itrt  allciloidfi  pOBsess  a  well-deser^'ed  reputation 
in  the  treatment  of  diabetes,  and  hold  the  front  rank.  They  appear  to 
have  greater  power  than  any  other  known  remedy  over  the  discharge  of 
sugar  from  the  liver ;  but  this  power  is  limited,  and  its  extent  is  readily 
ascert-iined  in  each  cjwe.  While  it  i»  easy  to  punh  the  doee  «p  \m 
almost  any  amount,  the  results  obtained  do  not  support  this  practice, 
which  is  ait-crided  by  the  ujiiuil  ill  L-flects  of  the  opium  habit.  M'herc 
we  desire  to  diminish  the  total  ainuunl  of  urine  secreted  as  rapidly  as 
jWRsiblc,  a  gruin  of  oxti'act  of  opium  in  pill  may  lie  ordcriMl  at  bed<time ; 
and  it  is  permissible  to  give  even  more  frer^uent  doses  of  this  remedy,  or 
of  morphine,  for  u  tin:ie.  But  this  should  be  done  vcitb  discrimination, 
and  the  pmctitiuucr  must  not  rely  too  much  upon  its  influence.  Codeta 
is  a  weak  aubi^tLCutd  for  opium  or  morphine,  and  has  little  utility  except 
aa  a  plaeebo.  lielladoniia  is  sometimes  combine*)  with  opium,  and  the 
combination  acts  well. 

Salicylate  of  sodium  has  been  credited  with  several  cures  (Sympson), 
but  it  is  doubtful  whether  it  possesses  any  si)»cific  action ;  the  doee  U 
from  thirty  to  sixty  grains  thiily. 

lirotnidc  of  {KJtas^ium  exerts  a  favourable  influence  in  soothing  the 
nervDUs  system,  and  is  sometimes  a  valimblu  agent;  the  duse  usually 
given  is  thirty  grains  daily. 

Jambul,  in  the  fonu  of  powder,  extnict,  or  tincture  of  the  seeils  <rf 
Syzygium  jaml>olanum,  is  a  drug  which  has  great  repute  in  the  East  Indies 
and  Malayan  Archipelago,  but  it  has  not  justified  this  reputation  in 
Europe. 

iVrscnic  is  a  valuable  tunic,  and  arsenite  of  bromine,  or  the  liquor 
(.'lemeiitis,'  has  bc«n  counted  as  a  specific.  Its  value  is  at  best 
doubtful 

The  sxiccess  of  thyroid  extract  in  the  treatment  of  myioedema  gave 
a  groat  impetus  to  thora(ieutic  experiments  with  organic  cxlnM.-t4  in  other 
diseases;  and  following  the  indication  atTunlcd  by  the  recent  oliservnttons 
on  the  influence  of  extirpation  of  the  imncreaa,  numerous  attemptx  to 
treat  diabetes  have  been  made  by  administering  raw  pancreas,  or  rarioiis 


I  Li4.  ClknicJitu.  uoonling  to  IJoger,  biw  tliv  fallow-uDg  compokitjou:  Aciill  vuiuobL 
Potatwii  csrlMiiaUi  Sa  ex.  U*,  IXimolvo  in  lii-c  ilropk  of  liistillnl  wiit«r  in  «  trnt-tiihe,  lUfl 
wunii  nittil  a  cUar  mIuiIoti  U  fon»«il.  Dilut«  with  dUullml  w4t«r  until  the  qoAuUiy  k*!)^* 
t.V)  tmiuK,  Tben  ailil  <t'2  >;r»tiui  (4  iln>[is)  of  lirunihie,  Aud  act  bhiiJii  fur  uiii!  lUy,  llic  AsrI 
is  lluii  rea«l7  fw  db|Hiuiti|{. 
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projiaiiitiuriH  Uoiivwl  from  Llie  gland,  to  dialietics.  The  result  has  t>eon 
very  ilisapiwinting.  No  good  whatever  has  been  effected  by  these  meaits 
(H.  W.  ti.  ifackenzie).  Even  depoiicreatised  dogs  have  not  bcca 
tbenefiied  by  Jl  (Miiikowaki,  Glcy,  aiid  Thiruloix).  Lepint:  ha£  recom- 
[ineudcd  bypodennk-  iiijecliuiis  of  piluc&i-pinc  tu  titimulutit  thti  [Hmcreutic 
[secrelioii,  but  with  little  siiccesB,  if  any.  He  fa»£  produced,  however, 
from  malt  diutase*  a  glycolytic  fenneiit  U'hich  h<ifi  been  administered  to 
8evond  pHlieuta  with  goud  clTect,  the  elimination  of  ^ugar  Wing  ntducud 
in  each  caae.  He  nuikoa  the  ferment  by  maceniting  five  grimmes  of 
malt  diutjisc,  obtained  iis  pure  as  possible,  in  a  litre  of  n-ater  acidulated 
with  one  gramme  of  aulphuric  acid.  After  being  allowed  to  digest  for 
iwo  or  three  hours  it  ia  neutnilised  with  biuarbanate  of  soda,  and  this 
qwiutity  (n  litre)  is  admiiiinttcnKl  daily.  Ak  it  will  not  keep  it.  mi]«t  b« 
made  fresh  every  (\i\y.  Numerous  experiments  have  convinced  me  that 
tb«  tppftTontty  good  results  of  this  and  other  similnr  fermonl£  arc  luorely 
due  to  the  destruction  of  a  certain  amount  of  sugar  in  the  stomach  or 
intestine,  »o  that  as  the  patient  absorbs  less  sugar  ho  excretes  a  smaller 
qiuuitity. 

Karl  Grul>e  of  Neueuahr  has  referred  to  the  popular  use  of  egg 
bbell  powder  in  dlit)otes,  utid  han  seen  general  iuijjruvomeiit  without 
infiaeoce  on  the  glycosuria  fr>lluw  the  use  of  a  iea.sp<K>nfiil  daily  of  this 
remedy,  or  an  artitictal  sut^titute  consisting  of  carbonate  of  lime  lt3  parts, 
phu^batfl  of  lime  and  phosphate  of  magneniia  7  parts,  fie  alhides  to 
the  greiit  loss  of  lime  in  the  form  of  earthy  phosphate  in  the  urine,  and 
thinks  the  medication  may  tend  to  repair  that  waste. 

Among  other  remedicK  recommended  are  Marti neau's  specific; '  anti- 
piTtn  in  l.^-graiti  doses  thrice  daily  (Germain  Si-e) ;  sulphide  of  calcium, 
\\  Xa  \  grain  thrco  or  four  times  in  twenty -four  houi's  (Cauldwell) ; 
creaaute,  4  to  10  droj)a  daily  (Valentine);  pht-naceliti  and  exjilgin 
(I^njanlin  -  Beaumetz) ;  camphor  (Peyrand) ;  iodoform  (Moleschott) ; 
nitroglycerin  (Kennedy);  salicin,  30  to  270  grains  daily  (Dornbliith) ; 
C3irbotmt<^<  of  soila,  ^  to  2  oz.  daily,  with  citric  acid  (Stadclmann) ; 
eulpho-carbolat*?  of  soda,  ■'i  to  SO  grains  for  a  dose  (Monckton) :  nitric 
or  nitro- hydrochloric  acid  with  tincture  of  nux  vomica  (VVilks);  cocaine, 
\  grain  three  times  a  day  (T.  Oliver} :  pcp^iu,  10  gmins  thrco  times  daily 
^Gardner) ;  ouabain,  -nnrTr  ^-  three  or  four  times  daily  (Gummell) ;  phos- 
pbortis,  gr.  g\,  in  peries,  of  which  three  to  six  are  to  bo  taken  daily 
{Bidmanuo  Squire) ;  lactic  acid  (Cantani) ;  hydrogen  peroxide  ;  uranium 
nilntte ;  liquid  extnuit  of  ergot  in  half  drachm  doses  thrice  daily 
1);  benzosol,  60  to  7j  grains  daily  (Piatkowski) ;  strontium 
imide.  30  grains  thrice  daily  (Soli&-Cohen) ;  |iermanganate  of  [Hitosh 
and  mat^  (Monin);  pipenizine  (>lildebrandt). 


<  HartiiiMa'a  Mpenific: — Carlwiuto  ai  lithtutu,  20  oetilignnnmisN  (3  iijunBj,  uldml  to  a 

itilcspoonfUl  of  tlie  following  ■cliitloii :   ArHtrDtmt'i  'if  ^oiliuiti,  0"iO  •'tntigramiito  {^n  ^nin) ; 

■tUled  mt«r,  fiOO  cauUgnuutiiM  (SO  miiiiai*} ;  the  tuUuin-  to  U-  |>l.-ki;ml  In  an  oitliDary 

■la-wHiw  niaehuie  (giMoipene),  this  i|uiuitity  lu  lit  \wc>\  diiily  wiLli  aud  tietwtwu  iiuuiU  oa  a 

dttak.  aIooc  or  mijced  with  irlue. 


Dr.  S.  West  has  eodearoured  to  restore  our  confidence  in  uranium 
nitmto  admiiiist«rcd  in  doses  up  to  ten  grains  three  times  a  day.  It  was 
formerly  uaed  in  do«t:s  of  only  one  or  two  grains,  and  is  apt  to  cause 
^tric  irritation.  A  certain  ox[>enence  of  the  larger  doses  has  assured 
me  that  oven  these  have  no  constant  or  specific  influence  on  the  disease. 

TrmlnwiU  of  Syniptoim  iitid  CompHeaUons. — Neuralgia. — The  aciaiic  and 
other  iiairw  often  ceaao  as  the  dispftiie  is  controlled  hy  general  trenlnieiit, 
but  ihu  presence  of  these  symptoms  affords  a  justification  for  the  UAe  of 
opium  or  hypodct-mic  injections  of  morphine,  l^uinine  in  5-grain  doacs, 
or  phonacctiu  or  antipyrin  in  15-graiu  doses  may  bo  tried.  Buiyl- 
chloml  hydnite  in  [5 -grain  doses  is  |>arLicuIarly  ofTective  for  facial 
Mcriralgia.  The  part  may  be  painted  with  a  liniment  of  equal  iiarw  of 
meiilhol  (or  camphor)  and  chloral,  or  the  following  ointment  may  bo 
applied :  — R  Munlhul,  gr.  xv.,  cocainau  hydrochlor.  gr.  v.,  chloral 
hyiiratiis,' gr.  iij.,  vaselini,  3j. 

Thirst. — Thifi,  tiw,  is  relieved  as  a  rule  by  means  which  diminish  the 
polyuria.  It  is  useloiui  to  place  resttictlons  on  the  patient's  drink,  but 
sucking  pieces  of  lemon,  or  ice,  or  sipping  very  hot  water,  may  diminish 
the  demand,  while  hy[K)dermic  injections  of  pilocarpine  attmulate  the 
flow  of  stiHva  and  relieve  the  dryness  of  mouth  ;  glycerinum  iwidi  car^wlici 
in  5-minim  dosos  is  siud  to  have  tho  same  cH'oct.  If  it  is  desired  to 
give  lactic  acid,  this  may  be  onlei-ed  as  a  refreshing  drink  in  the  form  of 
lemonade,  as  follows : — R  Aeidi  hietici  .^ss.,  tr.  limonis  .^as.,  saccharini 
solub.  gr.  iv.,  aquam  ad  Oj.  Constipation  in  some  casc4  appears  to 
increase  the  tlui-st,  iind  is  almost  alnnya  a  cause  of  discomfort,  if  not  of 
danger,  from  the  absorption  of  the  piixluctfi  of  pancreatic  digestion  and 
intestinal  fei-montation.  Any  la.xative  which  does  not  contain  sugar  may 
be  eni]>loyod,  hut  the  best  remedies  "are  the  aperient  mineral  waters, 
especially  those  containing  sulphate  of  sodium,  of  which  Kubinat  is  the 
strongest  and  most  effective.  ITiere  are  also  the  waters  of  Condal, 
Carlstmd,  Marionttjid ;  and  of  those  containing  sulphate  of  magnesium, 
Pranz-Joseph.  Ilunyadi  Janos,  Friodrlch shall,  Aesculap,  Apcnla,  and 
so  on. 

Oedema  generally  disappears  rapidly  after  rest  in  bed.  In  obstinate 
eases  massage  and  t>anrlaging  should  he  tried.  Dickinson  Itelieves  that 
the  tincture  of  perchlonde  of  iron  in  doses  of  30  to  40  minims  thrc«  or 
four  times  a  day  acts  as  a  specific  in  this  respect. 

Pruritus. — This  very  troublesome  affection  in  women  can  only  be 
cured  by  great  attention  to  cleanliness.  After  micturition  the  patient 
should  always  wipe  the  parts  with  a  sponge  wnnig  out  of  a  satunited 
Bolotion  of  borax  ;  ami  for  this  pui-pose  she  should  carry  the  sponge, 
when  away  from  home,  in  a  small  sponge -hag  under  her  skirts.  It 
fihonld  be  frequently  washed  in  hot  water,  and  wrung  out  of  a  disinfect- 
ing fluid.  The  parts,  if  sore,  should  Iw  l>ath«l  with  warm  satui-atod 
sohitiou  of  borax,  then  carefully  dried,  and  powdered  with  bonicic  acid 
1  part,  French  cluilk  3  parts,  or  uintmont  of  l>onu:ic  acid,  zinc,  cocainCt 
or  iodoform  may  be  employed  instead  of  the  powder.     Omay  applicar 
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tions  mny  Iw  more  protective  ftgaitiat  the  tlrip  of  the  iirine.  The  vnlva 
Bbould  \>0-  washed  twice  a  day  at  least  nnth  warm  soap  and  water. 

.Sweating,  where  excewive,  may  be  checked  by  the  use  of  Dover's 
powder  OS  a  substitute  for  other  foiTiiH  of  opium  in  the  general  treatment, 
Aud  by  the  combination  of  opium  and  belladonna  mentioned  above. 

Coma. — There  is  no  remedy  for  this  moat  senouH  complication.  At 
the  first  indication  of  its  onset  the  bowels  should  bo  got  to  act,  if 
possible,  by  a  brisk  purge,  or  a  hirgc  enema,  anil  then  un  alkaline  enema 
of  half  an  ounce  of  bicarbonate  of  soila  in  lialf  a  pint  of  warm  water 
ahould  be  allowed  to  flow  slowly  into  the  bowel  and  retained  there. 
Thi*  may  bo  repeated  every  hour.  I  have  seen  one  cose  which  I 
regarded  as  hopeless  recover  after  alkaline  enemas,  but  they  have 
genAmlly  failed.  In  aildition,  citrate  of  potash,  ait  recommended  by 
Dr.  E.  S.  Reynolds,  in  doses  of  half  a  djachm  to  a  drachm,  dissolved  in 
copious  draughts  of  wrater,  may  bo  given  every  hour ;  but  neither  these 
meunfl  nor  the  injection  of  normal  salt  solution,  or  of  bicarbonate  of  soda 
(5i,-3ii.  to  the  pint),  into  the  veins,  under  the  skin,  or  into  the  peritoneal 
Cavity,  nor  inhalation  of  oxygen,  nor  hypodermic  injection  of  strychnine, 
lor,  or  camphor,  has  in  the  long  run  proved  triistwoi-thy. 
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Pancrcnit  in  F4urt«cu  couHecutiv«  Caaea  of  Dtabotvs  melUtuir"  Lanett,  18M,  vol.  i. 
]i.  1127.  —  U7.  Wii.MR,  T.  Phurinae^utirt-  ralwnalis  aitx  dintrU»a  de  mediaimtnlortiin 
opfraiionibu!'  in,  Hmiuino  Corpora.  Oxonio,  e  theatro  Sbeldonio,  prostant  npud  Kic. 
r>avia,  l(t79,  Piirt  I.  «ct.  iv.  cap.  iii.  p.  85. — 118.  Wolpk,  H.  "Untcr^uchtiugeu 
iilier  die  Osybtittonntire  (Uv>  dialmtiscboii  Hams,"  Arch.  /.  egp.  Path.  u.  Phurm.  Btl. 
xxL  1886,  IX  140.— 119.  Z^i.EaKi.  A.  "  Zur  Fatbologie  dor  Zucktdumrulir  (Diabctett 
meUitiu)  uiid  zur  Euwofraiju,"  KircA.  Arckiv,  Bd.  cir.  i*.  91. 


DIABETES  INSIPIDUS 


By  the  late  C.  H.  Balfb,  M.D.,  F.K.C.P.     Baviud  by 
J.  Rose  Buadtoku,  M.D.,  F.B.S. 

Classlfloatlon^  ^  Under  tbe  namea  "Diabetes  iusipidus,"  " Diuregis,'* 
"  Polyxiriu. '  "  Polydipsia,"  writers  have  described  a  curtuiri  morbid  con- 
tiitiou  v(  iho  system,  chamcleriBed  by  excessive  and  pursiatent  discharge 
of  iirine  of  low  ai)ecific  gravity  which,  save  in  exceptional  cases,  con- 
Uuns  neither  sugar  nor  albumin.  Some  authors  apply  any  one  of 
the  above  names  to  donoto  this  uriuaiy  eiipcrflux,  without  reference 
to  the  quantittttivo  rvlntionship  that  may  exist  in  individual  cases  between 
the  urinary  water  and  snIiiU.  Others,  of  whom  Willis  seems  to  have 
been  the  tiryt,  hare  attempted  to  form  a  classiSeation  on  this  basin. 
Thus,  Willis  divided  cases  of  diabctee  insipidus  into  throe  groups:  (i.> 
those  attended  with  an  excessive  discharge  of  aqueous  urine,  in  which 
the  solid  matters  are  hardly  atl'ected — fipdrwia;  {ii.)  those  attended  with 
a  copious  discharge  of  urine  with  a  deficiency  of  urea — tutaMtMria ;  (ili.) 
those  in  which  the  excessive  discharge  of  urine  was  acc()m[)anied  by  a 
supi-rabimdanco  of  area — awturia.  Parkca  also  bvliuvtid  that  dialMtos 
insipidus  is  found  under  three  different  conditions :  (i.)  Id  caaes  pre- 


sentmg  no  increase  or  docrease  of  tissue  metiiraorpbosis ;  (ii.)  in  cases 
wilh  a  decided  decrease  of  tiBsue  melamorphotiiB ;  (iii.)  in  cjiaos  «-ith 
e^-idencc  of  increased  ttsiue  metamorpfaoBis,  »£  abewn  by  the  increfisti 
t>f  •ome  of  the  urinary  solids.  To  this  latter  cUss  of  cases  Parkes 
thotight  the  term  polyuria  more  apt  timn  that  of  azotiiria,  for  the  latter 
only  expre«86«  the  increase  oE  ui-ca ;  whereas  in  the  cases  quoted 
by  bim  the  fixed  holta — chlorides,  sulphates,  and  phosphates — wore 
umially  present  in  abnormal  qiiantitios.  Again,  the  term  haruna  was 
introdnce<l  by  Fuller  to  describe  certain  forms  of  dyspeiwia  associated 
with  excess  of  urea  in  the  urine,  in  which  only  the  soUd  matter  of  the 
urine  is  increased,  not  tlie  water.  Lastly,  Tessier  reconled  a  series  of 
ciuee  clnMiy  resembling  saiTharine  diabetes  in  the  increased  discharge  of 
urine,  the  thirst,  the  neui'aljcic  and  rheumatic  pains,  the  wasting,  and 
■ooondary  lung  complications,  but  without  any  trace  of  sugar  in  the  urine  ; 
•  constant  phenomenon  in  thc»te  cases  was  a  very  considerable  increase 
in  the  excretion  of  phosphoric  acid,  whilst  the  ureJi  was  not  propor- 
tionally increased,  a  point  which  Teesicr  thinks  serves  tx)  distinguish 
them  from  cases  of  azoturia ;  this  distinction  he  marks  by  miming  the 
group  pliospkttiic  diahfies. 

Though  many  writers  still  reserve  the  name  diabetes  insipidus  for 
thoM  cases  in  which  a  superHux  of  the  urinary  water  is  seen  without  any 
increase  of  the  urinary  solids,  still  it  muijL  be  admitted  that  many  cases 
present  b<Jth  characters.  It  therefore  seems,  so  far  as  our  present  know- 
ledge of  these  conditions  is  concerned,  that  this  increased  excretion  of 
urinary  water  and  of  normal  urinary  solids  respectively  sboiUd  be  referred 
to  two  classes :  (A)  that  in  which  the  aqueous  8U|)erflux  is  most  marked 
— htflmria  ;  (B)  that  in  which  the  drain  of  one  or  more  of  the  solid  con- 
stttnents  of  the  urine  is  persistent — ywlywia :  this  claeeification  will  be 
ased  in  this  article. 

A.  HvnKURrA. — Definition. — Hydruria  is  the  form  of  "diabetes 
insipidus"  characterised  by  a  superabundant  discharge  of  aqueous  urine 
without  any  proportionate  increase  of  the  normal  solids  of  the  urine, 
and  witliout  the  presence  of  such  abnormal  products  as  sugar  or 
albumin,  unless  as  a  complication  or  towards  the  end  of  life. 

Etiology. —Hydniria,  according  to  hospital  statistics,  is  a  somewhat 
rare  disease.  Qcrbardt  suites  that  55  cases  were  foutid  amongst  113,600 
patients  treated  from  IS7T  to  1806  in  the  Berlin  Charit<.\  and  Eicbhorst 
saw  7  cases  amongst  .1.'>,942  patients  at  Zurich.  According  to  the  register 
of  the  London  Hospital  from  187C  to  1895,  only  8  caws  wei-e  admitted 
during  that  period,  of  whom  4  wore  males  and  4  foroalea  The  average 
■ge  ms  36  years ;  the  youngest  patient  was  23,  the  oldest  6tt  years  of 
tge.  The  following  table  of  69  cases,  collected  hy  the  late  Pr.  Balfe, 
gives  the  number  of  cases  in  each  decimal  period,  and  of  males  and 
feoudes : — 
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60  ,.  «0    .. 
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1 
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1 

1 

2 

44 

3S 

69 

It  will  be  seen  from   ihe  above  that  the   two   (periods  of   life  iaj 
which   the  ciiseaao  is  most  frequent  are  those  of  early  cltildhood  anc 
early  middle  age,  anrl  thiit  the  proportion  of  male  to  female  coses 
al>out  two  to  one  up  to  the  i4;e  of  50 ;  aft^r  that  age  the  number  of 
caBes  is  too  few  for  a  fiiir  estiuiatioo.     This  table  accords  with  the 
view  expresfled  by  other  authors,  that  the  diseaBe  affects   males  in   the 
propoitioo  of  "  two  or  three  to  one,"  and  that  it  is  chiefly  a  disease  of 
middle  life ;  but  it  also  shews  that  the  disease  is  nearly  as  preiidonfci 
during  the  first  decade  of  life.     The  youngest  was  a  male  child  acU  '1,  tho 
oldest  a  fine,  well-butU  fanner  aged  69,  who  had  always  passed  much 
more  urine  than  he  should. 

Trousseau  has  remarked  that  it  is  not  unusual  to  find  patient 
BufTering  from  "dialwlea  insipidus"  whose  parftnts  were  cither  glycoaurio 
or  albuminuric.  This  is  espftcially  the  caso  with  young  children ;  but, 
on  examining  a  considerable  number  of  cases  at  all  ages,  I  find  that 
heredity  has  a  wider  range  of  constitutional  dyscrasia  than  these  two 
varieties.  Thus,  of  twenty-seven  patients  whose  family  history  I  was  able 
to  trace,  in  twelve  either  one  or  both  parents  were  tuberculous,  and  seven 
preeentcd  a  distinct  history  of  puloiuntu-y  tuberculosis.  In  five  cases  there 
was  undoubted  evidence  of  inherited  syphilis,  three  of  those  were  children : 
in  three  the  parents  ha^l  sutfered  from  gout,  two  of  these  were  adult 
patients ;  in  two,  one  parent  of  each  had  died  from  heart  disease  with  a 
history  of  rheumatism  ;  two  gave  a  family  history  of  saccharine  diabetes ;. 
in  three,  either  the  father  or  the  mother  had  died  uf  Bright's  disease 
but  in  at  least  two  of  those  last  cases  the  albuminuria  may  have  been 
due  to  lanlaceouA  disease  consequent  on  phthisis.  Futcher  oonsiders 
the  cases  may  be  divided  into  two  groups,  tho  idiopathic  and  the 
83anptomatic,  organic  lesions  beiug  absent  in  the  former  and  preheat  in 
the  latter,  and  that  cei-ebral  syphilis  is  the  cause  of  many  oosee,  an< 
especially  in  the  form  of  a  syphiiitic  basic  meningitis.  In  soven  ca^^s 
obeer\'ed  in  the  Johns  Hopkins  Hospital  five  were  of  the  symptomatie 
variety,  and  four  of  these  were  of  ayi)hilitic  origin. 

Among  the  remoter  causes  among  children  malnutrition  stands  fit 
and  foremoetw      It  is  the  children  of  the  poorer  districts  of  London 
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which  hiriiish  the  bulk  of  the  young^T  suffcrera  from  this  disorder,  among 
whom  such  constitutional  LaititH  a.s  tuliE!i*cu1o»is  or  in}ierit«l  syphilis  are 
found,  cumbititjii  with  ill-feeding  and  negliKt,  Certainly  the  diaeasn  is 
not  common  among  chiUlrou  of  the  easier  clasRes.  Of  thirty -foui- 
COMB  in  which  I  have  been  able  to  investigate  the  pcrsonul  history,  eight 
were  directly  preceded  by  neglect,  improper  feeding,  and  a  coni>titut)on»l 
bunt.  Three  cases  seemed  attributable  to  prot^ac:tl^d  worry  and  anxiety, 
four  to  ftlcoholism,  throe  to  acquired  syphiliit.  In  four  casoe  the  disorder 
appeared  after  inHuonza ;  three  of  these  patients  recovered.  Tliree 
cases  followed  exposure  to  cold :  one  patient  had  f.illen  into  the  ^N'ater, 
and  mX  a  long  time  afterwards  in  wet  clothes  ;  another  hail  dmnk 
cold  water  when  he.itod ;  aud  another  bad  been  much  exposed  to  the 
great  cold  of  the  February  of  1895.  In  one  case  the  disease  was  asso- 
ciated with  heart  disease  consequent  on  rhmimatic  fovei-.  The  affection 
may  sometimes  arise  suddenly  in  the  courne  of  chronic  heart  disease ; 
thus,  I  (.T.  \L  B.)  have  seen  it  occur  in  a  case  of  aortic  disease  whilst  the 
fiaticnt  n-as  conlincd  to  bed  under  treatment.  Three  Ciiscs  followed 
injury  to  the  hesid  ;  in  these  the  diuresis  after  a  time  gradually  declined. 
In  three  cases  a  tumour  of  the  bniin  was  found  on  autopsy.  In  two 
cases  I  foiuid  the  disorder  associated  with  aneurysm  of  the  norta,  which 
is  interesting  in  connexion  with  Dr.  J>ickiu8on's  case  of  *'  diiiboles  in- 
npidtis"  asBOciated  with  an  abdominal  tumour  invading  the  solar  plfxua. 

To  sum  up  the  etiological  faetoi-a,  hydniria  mainly  affects  early 
childhood  and  middle  adult  life ;  males  suffer  in  the  proportion  of  two 
to  one  of  femides  ;  hereditary  disposing  factors  muiuly  manifest  themselves 
on  the  lines  of  tuliert-idosis,  inherited  syphilid),  and  gout;  and  among 
children  the  pjirents  have  often  been  either  glycosurir.  or  alhuminuric. 
Of  the  more  immediate  causes  anytliing  tending  to  depress  the  nervous 
system  may  play  its  part ;  among  such  events  are  malnutrition  aud 
DOglect,  long-continued  worry,  heavy  drinking,  depressing  illtiess  such 
M  influenza,  exposm-o  to  cold,  but  it  is  prolwble  that  syphilis  is  a 
more  important  factor  than  any  of  these.  Among  the  mure  direct 
interferences  with  the  nen-ous  S}'stem  are  especially  basic  meningitis, 
injuries  to  the  hejid,  tumours  of  the  brain,  pons,  or  meduUa,  and 
tumours  pressing  on  the  thoracic  and  aMominal  nerve  ganglia,  which 
prolutbly  agree  in  distur))ing  the  vasomotor  governance  of  the  renal 
vessels. 

Pathology. — The  flow  of  urine  can  he  greatly  increased  by  the 
section  of  the  renal  nerves,  also  by  puncture  of  the  me<'lul]a,  and  hence 
ibe  suggestion  has  been  uiailc  that  the  pathology  of  diabetes  insipidus  is 
prubaUy  a  want  of  control  of  the  vasomotor  renal  nerves.  The  urinary 
flow  can,  however,  Iw  influenced  in  other  ways  ;  thus,  the  infundibular 
pLirtion  of  the  pituitary  body  yiebls  on  extraction  a  substanro  that  not 
only  has  a  marked  oflccl  on  the  blooil-pressiue,  but  is  also  a  most 
powerful  diuretic  (Schiifer  and  Herring) ;  tliis  oWrvation  shews  that 
such  a  condition  as  hydruna  might  l>e  brought  nl>out  by  chemical  as  well 
«■  by  nervous  agencies.      There  are  no  characteristic  changes  in  the 


kidney.  In  cues  of  a  loug  coune  changes  in  the  renal  t«xture  are 
Bometimes  seen,  but  only  such  a«  are  common  to  other  diseases,  and 
have  ha»l  nothing  to  do  with  the  nrinary  suportliix.  Dr.  Samulby,  how- 
ever, thinks  that  a  suruey  of  recorded  cases  leads  to  the  opinion  that 
prolonged  distension  of  the  iiriniiry  pnatiagea  by  enormous  quantities 
urine  during  a  number  of  years  leads  to  a  diseased  state  of  these  purttj 
which  cjinnot  he  regai-ded  as  a  mere  coincidonce.  The  late  Sir  W.  Roberta 
collected  records  of  the  poBt-mortem  examination  in  fifteen  cases,  and  in 
nine  cases  lesions  uf  the  kidney  were  present.  In  four  of  these  atrophy. 
and  degeneration  were  marked,  in  one  multiple  abscesses  were  present,' 
and  in  four  the  kidneys  were  enlarged  and  hypemcmic.  It  is  interesting 
to  trace  the  course  of  the  nerves  forming  the  renal  plexus,  as  irritation 
from  eccentric  or  distant  sources  may  play  a  part  in  inhibiting  the  renal 
nerves.  Thus,  the  nervcii  forming  the  renal  plifxus  are  derived  cbieflyj 
from  the  solar  plexus ;  as  the  right  vagus  and  great  and  lesser  splanchnic 
join  thcAolar  plexus,  it  is  probable  that  branches  of  those  nerves  outer  the 
kidney  by  way  of  the  renal  plexus.  The  splanchnics  al&o  send  branches 
direct  to  the  renal  plexus  ;  and  the  left  \'agUB  scntls  some  fibres  to  the 
left  kidney.  They  contjun  metivdlatei]  and  nonmedidlate^l  libres ;  and 
Krattse  has  traced  the  latter  as  far  as  the  apices  of  the  papillae,  llieir 
mode  of  termination  is  uukiiowti.  Physiologically  vaso-constrictor,  vaao-^ 
dilator,  and  sensory  fibres  have  1>een  .-iscertained.  The  connexion  throt 
the  vagOB  brings  us  into  rang>^  ^nth  the  mcdnlla  oblongata,  and  with  manj 
organs  ensceptible  of  tuberciUous  or  syphilitic  growths,  or  of  sudden" 
shock,  such  as  chill  The  solar  plexus  may  pn.>pagate  the  efTect  of 
aMominal  new  growths  or  aneurysma  In  long-standing  cases  the 
kidneys  are  mostly  enlarged,  especially  about  the  cortex,  to  which  may 
be  added  slight  granulation  of  the  surface  if  albumi[i  wore  present  in  the 
later  stages.  Another  common  occurrence  is  dilatation  of  the  pelvis, 
often  so  far  as  to  resemble  a  cyst.  Thus  it  has  been  suggested  that 
there  may  be  two  forms  of  diabetes  insipidus :  one  chai-actorised  by  a 
normal  or  perhaps  slight  excess  of  urea,  the  other  by  a  aubuormal 
excretion  of  urea.  The  poat-mortem  e\'idence,  however,  is  not  yet 
sufficiently  conclusive  to  decide  this  point.  The  diminution  of  urea  may 
be  duo  merely  to  the  anorexia  that  accompanies  the  latter  stages  of  the 
disease,  whilst  at  the  early  period  with  a  voracious  ap|>otito  the  urea  is 
naturally  increased.  After  a  prolonged  period  of  diuresis,  it  is  easy  to 
anticipate  sacculation  of  the  pelvis,  which  is  a  reservoir  for  the  supof' 
fluity ;  since  the  patienta,  wearied  by  the  frequent  efTorte  at  micturition, 
naturally  try  to  retain  their  urine  as  long  as  possible,  llie  cause  of  the 
great  fall  in  the  amount  of  urine,  often  to  normal,  on  the  accession  of 
pyrexia  is  unexplained,  unless  it  be  by  the  immense  loss  of  water  that 
occurs  in  acute  febrile  states.  The  same  eti'ect  is  observed  in  diabotev 
melUtus  ;  and  I  have  noticed  it  in  oscitee,  in  which  after  the  patient 
been  tapped  twice  the  belly  spontaneously  emptied  it«elf  after  a  pyrexia 
(bronchopneumonia)  lasting  three  weeks. 

Symptoms, — The  two  symptoms  of  the  hydniric  form  of  di^bet 
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iiuipidua,  which  aloiio  aro  cfaaractaniitic:  of  iho  diiitiiuie,  are  ii  profusion  of 
arine  without  sugar,  of  low  specific  gravity,  and  an  intense  thirst. 

l'ni\f. — In  well-marked  cases  the  urine  may  ho  increased  tenfold — from 
two  Jind  a  haU  pints  to  over  twenty  pints.  The  highest  ijuaotity  I  have 
oyteli  obsen'ed  was  sixteen  pints  in  the  twenty -four  houre.  The 
diureaii  may  certainly  he  mora  extreme  than  in  sa<:chHrinB  diabetes.  Up 
to  a  certain  stage  of  the  malady  the  amount  of  ui-ine  pawed  is  in  excess 
of  the  total  of  fluids  ingested,  tiie  excess  being  made  up  of  the  withdniwal 
of  fluid  from  the  tissues  and  from  the  food.  Suh«c<]ucntly,  as  \he.  appetite 
fails  nnd  the  tissues  become  dehydrated,  this  disproportion  is  lost,  and 
the  total  amount  of  nrino  falls  below  the  aggi-cgntc  of  the  fluids  taken  in. 
The  colour  of  the  urine  is  variously  descril>cd  as  of  a  pale  yt'llow  or 
greenish  tint.  In  characteristic  coses,  when  fresh  and  examined  through 
a  toll  glass  cylinder,  it  has  often  a  pale  bluixh  tint,  like  that  of  the 
5ijctliaii  aquamarine.  When  first  passed  it  is  faintly  acid,  or  perhaps 
more  frcr|Uontly  neutral ;  but  it  soon  becomes  turbid  from  the  deposi- 
tion of  epithelial  cells,  and  from  ammoniacal  decvmpu«ilion  causing 
precipitation  of  phosphates.  The  specifir  gravity  is  always  low,  !)ut  the 
siAiement  that  il  hjis  been  known  to  fall  as  low  as  distilled  water  is  founded 
on  error  of  obsen'atiou.  The  lowest  spcciBc  gmvity  taken  ut  6i}'  F.  was, 
in  a  child.  1002;  in  ana<lult,  1003.  Even  figures  suIom' as  these,  when  the 
amount  of  diiu-esia  ia  taken  into  account,  shew  an  increase  in  the  amotuit  of 
urinary  solids  above  the  normal ;  such  an  increase,  however,  does  not  denote 
an  increased  raetAmorphosis  of  tissue,  but  rather  a  washing  out  of  the 
tiasues  by  the  exceasive  drainage,  and  an  excessive  ingeKtiun  of  food.  At 
tfaa  most  the  solid  matters  are  increased  by  a  fourth  to  a  third.  As  may 
naturally  be  supposed,  uric  acid  is  not  deposited  from  such  dilute  urines ; 
bov  it  not  infrequently  appears  when  from  any  cause  the  diuresis  is  very 
grostly  diminished.  The  most  usual  duponits  oic  thcjsc  of  oxalates  and 
ealchui  phosphates.  Glucose,  though  no  feature  uf  the  disease,  may 
oecacioually  appear  in  small  quantities  ;  or  it  may  appear  towards  the 
and  o(  the  caee,  when  indeed  it  may  merge  into  saccharine  diabetes. 
Inoflite  or  muscle  sugar  U  not  an  infrequent  constituent;  in  some  cases 
I  have  observed  it  in  considerable  (puintitios.  Albimiin  may  be  present 
in  small  (juantitics  tbroughout,  but  it  usually  makes  its  appcai'auce 
towards  the  end  of  the  case  as  a  part  of  the  usual  dyscnwia. 

The  intense  t)urtit  is  as  well-marked  a  feature  as  the  diuresis,  if  not 
rowe  so.  Clinical  records  tell  us  of  heroic  potations.  Trousseau  has 
recorderl  the  case  of  a  patient  who  consumed  fifty  pints  of  fluid  daily  ; 
hii  urinar}'  excretion  was  about  fifty -six  pints.  Tbo  ^ame  |jjitient,  on 
one  occadon  when  the  amount  of  drink  hai)  been  restricted,  had  diimk 
tfae  conteats  of  his  chambcrvcsscl !  Thero  is  no  doubt  that  the  thirst  in 
ouei  of  "polydipsia"  exceeds  that  of  saccharine  diabetes;  moreover,  at 
first  tfae  urinary  excretion  continues  in  excej^s  of  the  amount  ingested, 
ig  that  both  the  tissues  and  the  food  are  dniwn  u|M)n  to  supply  the 
|Ueoos  drain  :  as  the  disease  advances  the  balance  becomes  more  equal, 
■nd  as  dehydration  of  the  tissues  increases  more  fluid  is  required  to  make 


up  for  lilt;  hody  lotu ;  thu^i  after  a  time  the  fitud  ingested  is  more  tbnii 
the  urine  excreted. 

Among  other  syraptoras  noticed  in  the  progress  of  the  disorder  are 
disturlMinees  of  inii^rmlioti.  In  tho  eaily  stages  the  patient  often  comptiiins 
of  severe  and  mckirig  {wins  in  the  lumbar  region  shooting  down  into  the 
thighe.  Among  the  minor  dtaturhancea  «f  innervation  are  the  frecjuent 
tendency  to  headaches,  mostly  in  the  occipital  region ;  spasmodic  aHeorians 
of  the  gaatro-intestinal  tract,  such  ait  choking  sonaations,  hiccup,  and  irre- 
gular action  of  the  howela ;  itching  of  the  skin  and  other  diaturhances  of 
the  sensory  functions,  and  certain  bpasms  of  particular  grouje  of  mus<:IeB. 
Impotence  is  a  marked  symptom  throughout.  Amblyopia  without  nny 
special  lesion  is  frequent.  Towards  the  end  insamnia  ia  usually  very 
diatreesing ;  ii  often  passes  abruptly  into  tx)m;i,  prece<lcd  or  followed  by 
con\iiIsion5.  Special  nerves  are  not  paralysed  iinlosa  there  be  some 
coiTcspondtng  ccrobnil  lesion ;  nor  are  ophthalmoscoptc  changes  found, 
unless  it  be  in  connexion  with  some  concurrent  disease,  such  ns  a  cerebral 
gumma.  As  in  saccharine  diabetes,  the  reflexes  disappear  early,  though 
occjwioiially  they  persist  for  some  considerable  penod. 

yuiriiMi. — Digestion  is  usually  well  jjerformed.  and  this  in  spite  of 
the  enonnoiis  i|uantity  of  fiKMl  th.it  is  often  ingested  in  th*.^  early  stage  of 
the  disejisa.  The  appetite,  so  long  as  the  patient  maintains  his  general 
health,  is  often  voracious ;  and  when  we  remember  the  largo  quantity  of 
water  required  to  supply  the  drain  from  tho  body,  this  is  not  to  be  mar- 
veiled  at.  As  digestion  is  oflen  performed  with  regularity,  this  "  bulimia  " 
may  give  rise  to  no  inconvenience  ;  but  in  cases  that  nin  a  prolonged 
courso,  the  appetite  flags,  as  the  health  fails,  and  is  succeeded  by  a 
dislAste  for  food,  which  increjLscs  until  complete  anorexia  is  reachod. 
By  this  time  the  dlsonler  has  ma«lo  consideraMu  advance ;  tho  tongue  has 
become  ret!  and  glazed,  the  mouth  and  throat  are  coveretl  with  sticky 
mucus ;  the  bowels,  which  before  wore  obstinately  constipated,  now 
Alternate  between  that  condition  and  severe  attacks  of  diarrhoea,  which 
Dft«n  become  uncontrollable  and  hasten  the  patient  to  his  end.  Gener- 
ally one  of  the  tmuMos  is  a  pcraisKnt  tlalulcnce  which  no  plan  of  diet  or 
medicament  seems  able  to  relieve.  Emaciatiuii  sets  in  very  early ;  but 
BO  long  as  the  appetite  ia  maintained  it  docs  not  progress  so  rapidly  ns 
towards  the  later  stiige,  when  anorexia  becomes  a  prominent  symptom. 
Then  the  muscles  rapidly  waste,  and  the  akin  becomes  wrinkled  and 
assumes  a  dry,  withered  appearance.  The  extreme  muscular  weakness 
makes  even  the  slightest  exercise  imjKPssible,  and  the  patient  either 
takes  to  bis  bod  or  rests  all  day  on  chair  or  sofa. 

The  Umperaturf.  is  always  subnormal,  unless  it  He  mised  for  a  time 
by  pyrexial  affection ;  in  this  case  it  has  been  noticed  that  the  abundant 
dischiirge  uf  water  falU  considerably.  The  pulse  is  always  feeble  and 
easily  compressible,  with  no  sign  of  high  pressure. 

Amoi^  the  symptoms  that  close  the  case,  nmple  erJinnstum^  followed 
by  drowsinets  passing  into  omm,  i*  pf^rhap*  the  most  frequent  in  chronic 
cases  among  adults  ;  this  exhaustiou  is  often  precipitated  by  a  severe  and 


iineontTDllAble  attaclt  of  diarrhoea.  A  form  of  low  congestive  pneumonia 
ofl«D  curries  off  the  piiiiunt  already  reduced  by  the  excessive  druin.  In 
those  who  have  a  ttilicrctilous  diathesis  pulmonary  conBumption  sets 
in  oKrly ;  in  young  suhjecte  convulsions  and  eom&  often  announce 
the  end. 

Dia^osis.  —  Id  well-marked  caaos  of  "hydj-uria"  there  is  little 
difficulty  ill  nHM:tgiii«ing  the  disortler  hy  the  |)om8lciit  discharge  ui  large 
qoantitids  of  a4]ueous  urine  of  low  specific  gravity,  the  intense  thii'sl,  and 
ibe  pro^ossivo  t-maciatiou. 

It  is  distinguished  from  saccharine  diabetes  by  the  absence  of  sugar 
from  the  urine  and  the  low  specific:  gravity.  It  certainly  liappenB,  how* 
ever,  in  "diabetes  insipidus''  that  small  quantities  of  sugar  ajvpear  in 
the  urine ;  but  in  my  experience  it  is  always  tmnsitory,  and  the  specific 
gnin'ty  is  never  high. 

The  copious  discharges  of  luine  of  low  specific  gravity  by  hysterical 
pfitiflntfi  may  for  a  time  mislwul  the  physician.  But  the  general  character 
of  the  patient,  the  usually  intermiiiont  recurrence  of  these  discharges, 
and  their  amenability  to  anlMiysteric  remedies,  are  suflicicnt  to  protect 
us  from  a  fabe  interpretation  of  the  symptoms. 

The  discharge  of  aqueous  urine  from  large  cyst*  in  the  kidney  may 
be  rois1ea<ling  at  first.  The  intermittency  of  the  discharge,  and  the 
absolute  deficiency  of  solid  mutter,  ought  to  prevent  error  after  the 
first  observation.  In  cystic  disease  of  the  young  the  urine  is  often 
of  a  pole,  limpid  character,  of  rather  low  specific  gravity,  usually 
albuminous,  but  not  hirgoly  increased  in  amount.  The  detection  of  the 
ilarged  cystic  organs  usually  determines  the  diagnosis ;  otherwise  the 
absolute  decrease  of  solid  matters,  while  the  excess  of  the  urinary  water, 
if  any,  is  moderate,  will  settle  the  matter.  Imposture  ia  not  readily 
detected,  as  it  is  only  necessary  to  add  the  requisite  amount  of  water 
Ui  obtain  the  characteristic  urine ;  but  close  obsen'ation  will  detect  the 
cheat:  indeed  the  patient  could  not  suffer  from  the  supposed  diuresis 
without  experiencing  ere  long  the  horrors  of  the  water  torture  of  the 
Uoly  Inquisition. 

Frequency  of  micturition  may  sometimes  bo  taken  at  first  si^ht  for 
tncreued  discliar^e  of  urine.  In  the  incontinence  of  adults  evidences 
obstruction  of  the  outflow  and  the  character  of  the  nrine  itself  are 
jcienl  for  diagnosis.  The  nuolurnal  incontinence  of  children  is  easily 
Recognised  ;  but  a  difficulty  may  arise  in  those  somewhat  rare  cases  in 
which  the  incontinence  is  diurnal  as  well  as  nocturnal  ;  even  here, 
however,  a  slight  attention  to  the  facts  of  the  case  will  soon  determine 
iu  nature.  The  act  is  almost  unconscious,  the  child  wetting  himself 
when  in  school  or  at  play  without  seeming  aware  of  any  mishap :  the 
urine  ia  of  usual,  or  sometimes  of  increased  specific  gra\*ity,  and  careful 
obMrmtion  will  shew  that  the  quantity  pai^sed  in  the  twenty-four  hours 
w  not  excessive. 

Prognosis. — The  progress  of  cases  of  diabetes  insipidus  is  very 
Tariable— eometimes  they  nm  an  acute  course  from  beginning  to  end ; 


sometimea   ihi'y   persist   for  a  number    of  years   without   any    viaible 
deterioration  of  health  beyond  a  feeling  of  weakneaa  and  general  malaise. 

Attacks  that  sot  in  acutely  generally  follow  some  sudden  shock ; 
Buch  as  blovs  on  the  head,  &u<lden  chilling  of  the  body  when  hot,  excess 
of  alcohol,  or  worry  and  nnxiely.  After  injury  to  the  head  the  discaae 
seldom  becomea  pronounced,  fn  these  eases  glycosuria  is  generally 
noticed  during  the  early  pan  of  the  ease,  and  after  persisting  for  some 
time  passes  off,  leaving  the  patient  hydruric ;  thia  condition,  however, 
si>ldom  lasts  more  th;m  two  yearff,  unless  some  secondary  hrain  mischief 
have  resulted  from  the  injur}'.  Sudden  chilling  of  the  body  when  heated 
has  also  a  tendency  to  induce  the  disease  in  an  acut«  form.  As  men- 
tioned alx)ve,  the  disease  may  appear  suddenly  in  an  acute  form  in  the 
course  of  chronic  heart  disease.  When  the  disease  arises  suddenly  it 
may  also  subsiile  suddenly.  Anxiety  and  overworlt  have  not,  perhaps, 
80  immediate  an  effect,  but  still  one  suiScicntly  well-marked  for  the 
putienU  themselves  to  refer  to  it. 

When  the  disease  begins  insidiously,  and  runs  a  chronic  coarse,  the 
facttirs  concerned  are  those  which  gnulnally  undermine  inner\'ation,  and 
especially  the  inhibitiug  function  of  the  renal  vasomotor  system.  Such 
factors  are  uhietly  the  ac(]uired  syphilis  uf  jidults,  the  inherited  disease 
in  children,  chronic  alcoholism,  general  self-indidgence,  and  such  con- 
stitutional diseases  as  tviberculosis,  gout,  and  rheumatism.  Such  patients 
seem  to  drift  imperceptibly  into  the  "  leaky "  state,  and  rarely  come 
under  observation  till  a  very  profuse  discharge  is  established.  Among 
middle-aged  adults  of  this  class  there  is  generally  a  history  of  ante- 
cedent gonitivnrinary  trouble,  such  as  noclumal  incontinence  of  urine 
in  childhood  and  of  spomiatonhoea  at  and  after  the  age  of  puberty  :  as 
the  quantity  of  water  discharged  increases,  there  is  a  gradual  decline 
of  virile  power  till  it  is  quite  loat^  Should  the  disease  nui  a  chronic 
course  no  troublesome  intercurrent  symptoms,  such  aa  boils,  carbuncles, 
or  cataract,  arise  as  in  diabetes  mcllitus  ;  nor  unless  the  [Mticiit  be 
distinctly  lubei-culoiis  do  pulmmmr}-  troubles  set  in  early.  \\Tien  they 
do  it  is  generally  towards  the  end  of  the  case,  and  are  then  chiefly  of  a 
chronic  nature — a  kind  of  dry,  slowly-advancing  pneumonia  beginning 
at  the  a|iei,  and  gradually  spreading  to  the  other  lobes  of  the  lungs. 
More  usually  the  en<]  comes  with  sjTnptoms  shewing  the  consequences 
of  the  protracted  dehydration  on  the  nervous  system,  such  as  tremor, 
spasms,  giddinoHA,  and  minor  opiloptiform  manifestations.  In  protracted 
cases  of  hydniria  the  6iial  stage  is  often  painfully  prolonged,  unless  cut 
short  by  an  attack  of  congestive  pneumonia,  of  uncontrollable  diarrhoea, 
or  of  coma  preceded  by  convulsions.  From  extreme  mu.^cular  weakness 
the  patient  is  uiuble  to  leave  his  bed,  and  lies  coiled  up  in  it,  for  th« 
most  part  in  an  apathetic  state.  The  skin  l>ocomc«  witborod  and 
covered  with  brawny  srales,  the  tongue  is  rod  and  glazed,  and  the  breath 
horribly  fetid.  The  ravt^nous  a]ip<>tiie  by  this  time  has  given  way  to  an 
extreme  disgust  for  food,  and  even  the  polydipsia  is  much  itiminished. 
The  abdomen  Is  distended  by  flatulence ;  the  bowels  are  constipated  and 
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tfa«  motionB  scybalous;  this  condition,  however,  not  infrequently  alUu* 
n&tAS  vith  aerere  at4:acka  of  diarrhoea.  The  emaciated  patient  succiunhe 
to  one  or  other  of  the  atfections  above  named,  and  dies  in  the  last  stage 
of  tnaraemua.  Finally,  as  Dr.  Saundby  has  repeatedly  urgcdr  death 
may  be  due  to  the  gradual  de^itruction  of  the  kidney  (vUU  p.  316). 
11)18  secondary'  waating  of  the  kidneys  in  not  a  few  cases  loailii  to  fatal 
uiaomio.  Uiabetes  insipidus  then  may  run  a  lon^  course  with  little 
danger  to  life,  ur  even  none ;  on  the  other  hand,  it  is  attended  by  grave 
diingen  in  niorti  than  one  direction. 

All  cases  of  diabetes  ineipidus,  however,  do  not  end  thus  fatally  ;  for 
thoi^b  the  drain  of  water  may  bo  excessive  for  many  years,  the  general 
health  may  continue  guod  and  the  digestive  functions  he  pcrrfonuud  with 
regnUrity.  In  such  cases  "  bydraria,"  as  Trousseau  has  remarked, 
conatitutes  an  infirmity  rather  than  a  disease.  Again,  in  established 
cwee,  acute  exacerbations  may  arise  and  threaten  life,  and  yet  suKside, 
leftTing  the  patient  in  the  tiamo  sttite  as  before.  The  dtscaao  may  also 
set  in  acutely,  and  with  great  severity,  and  yet  speedily  subside  under 
careful  tending  and  rest ;  this  was  the  case  with  a  sailor  admitted  into 
the  Seamen's  HospiUiI,  one  of  four,  who  had  been  exposed  in  an  open 
boat  for  several  dayti  at  sea,  suffering  gi'i;at  privations  and  anxiety. 
This  man,  when  admitted,  was  jiassing  consiilurabk'  qimntilies  of  aqueous 
orine.  which  gradually  diminished  with  rest  in  bed  and  fidl  diet,  without 
any  special  medical  treiitment :  he  was  discharged  perfectly  recovered. 
Remissions  of  the  disorder  even  in  well-established  cases  are  not  infrequent 

In  the  prognoais  of  any  indiWdual  case  the  points  ali-eady  mentioned 
most  be  borne  in  mind.  In  niihl  forms  of  the  malady,  that  are  an  incon- 
venience rather  than  a  disease,  an  abatement  nu^y  be  looked  for  tmder 
proper  management ;  always  remembering  that  such  coses  may  become 
aggra\'ate(3,  especially  if  we  have  reason  tu  &ug].H.'ct  any  latent  tuberculous 
or  ^pfailitic  taints  Cases  that  set  in  acutely  from  some  direct  shock  to 
tBe  nervous  system  are  often  the  most  hopeful ;  while  those,  on  the  other 
hand,  that  Wgin  insidiously  and  progi'eas  graduall}',  are  the  lejist  amen- 
able to  treatment.  When,  however,  the  patient  has  once  entered  the 
downward  stage — ^marked  by  anorexia,  profound  emaciation,  and  great 
muscuUr  debility — the  end  is  generally  approaching  ;  and,  although  there 
may  be  some  lingering,  when  thiit  stage  is  reached  the  incttra  rarely 
nrriTes  six  months.  In  children,  especially  in  those  of  tuberculous 
parents,  the  disease  never  runs  a  protracted  ooiu^e ;  from  beginning  to 
end  the  [lenwl  nrely  extends  to  two  years,  and  is  usually  not  moi-o  ihau 
a  few  months. 

TreatmenL — Many  drugs  have  been  recommended  for  this  disorder, 
each  being  in  turn  regarded  as  more  efficacious  than  the  others.  Among 
tiie  first  to  be  mentioned  is  valerian,  which  owi-ii  its  reputation  to  the 
olrong  udviKacy  of  Trntujseau,  who  used  it  in  heniic  <loKes ;  in  one  cose 
the  quantity  of  160  grains  in  the  twenty-four  hours  was  progresstTely 
increued  op  to  an  ounce.  In  large  doses,  but  far  less  than  these,  valerian 
■ooa  disorders  the  stomach,  and  creates  such  nausea  that  it  cannot  long 


b«  olfectively  admiuistered.  Wbon  doses  of  baU  aa  ounce  to  lui  oimcti  of 
tincture  of  valerian  are  givcu  four  times  a  day  m  a.  winc-glaas  uf  water, 
nith  some  spirit  of  chloroform  and  sal  volatile  to  disguise  the  nausaaiiug 
taste,  a  very  encouraging  remilc  often  follows.  But  the  effect  is 
soon  lo«t,  iHid  any  attempt  to  increase  the  dose  fails  on  account  of  the 
nausea.  Attempts  tu  give  the  ding  in  the  fgiiu  of  extract  cucluscd  in 
capsidiM  have  the  same  dtsJidvanlagc. 

Asafetida  has  bc^Mi  used  as  an  ai.1jnvant,  but  it  has  no  apparent 
influenee  on  the  diuresis,  and  only  iidds  t<j  the  nauseating  effect.  On 
the  other  hand,  o  to  10  drops  uf  dcicture  of  cannabis  tndica  seem  to 
counteract  naaseating  eBect«,  and  to  have  a  quieting  effect  on  the  patient. 
In  a  case  in  whieb  the  sleep  was  much  disturbed  by  the  frequent  rising 
to  micturate,  the  diiiro^is  was  diniinishod,  and  the  insomnia  coiibequeutly 
relieved,  by  a  draught  consisting  of  G  dmchnis  of  tincture  of  valerian, 
lU  drops  of  tinctuni  of  cannabis  iudica,  and  30  grains  of  broraitle  of 
ammonium,  with  ml  volatile  and  spirit  of  chloroform  in  a  wine-glass  of  water 
on  going  to  bed ;  half  this  quantity  was  also  taken  twice  during  the 
da>'-timo.  For  some  time  this  udxluro  diminished  the  diuresis  by  almost 
one-half.  As  soon  as  the  drug  loses  ite  influence,  or  the  patient  becomes 
intolerant  of  it,  it  should  bo  stopjied  at  once,  aitd  resumed  again  after  an 
interval. 

£t;got  is  another  drug  that  has  a  good  repute,  and  deservedly  so  ;  I 
have  found  tliat  it  etTeets  a  reduction  in  the  amount  of  urine  when  other 
dnigs  have  failed.  Vet  hero  again  its  power  is  limited  ;  for  if  long  con- 
tinued or  given  in  large  doses,  symptoms  of  ergotism  apjicur,  and  its 
ulministniliun  h»s  to  be  stopped.  Thus  u  fanu  hid,  who  attendu<l  for  s 
considerable  time  as  an  out-patient  at  the  London  nospital,  wm  at  )irftt 
placed  on  lU-drop  doses  of  liquid  e:ctrart  of  ergot  thrice  daily  in  an  iron 
mixture.  The  average  quantity  of  urine  at  that  time  was  seven  pints, 
which  steadily  fell  to  a  little  over  three  pints.  The  drug  was  administered 
for  many  months,  and  the  patient  gained  in  weight  and  improved  in 
general  health,  but  eventually  signs  of  ergotism  appeared. 

Nitro-glyceriu  has  also  been  employed  with  good  rosldt*.  In  one 
case,  a  male,  agml  forty,  admitted  as  in-piitient  to  the  London  Hospital, 
passing  a  large  quantity  of  urine,  and  at  flrst  trenteil  with  valerian  and 
other  remedies  without  much  benefit,  was  placed  on  nitro-glyccriu  ;  at 
that  time  he  was  passing  12  pints  of  urine  daily  ;  after  foui-  days  the 
urine  was  reduced  to  2.^  pints,  and  the  patient  wiis  discharged. 

These  are  the  chief  remedies  that  have  )>een  tried  and  reoogniaed  as 
useful ;  some  may  be  more  effectual  in  one  form  of  the  disorder,  otben 
ill  another.  But  no  such  distinctions  can  be  made  till  the  history  of  a 
considerable  number  of  cases  comes  under  review.  We  do  not  need  so 
mtieh  an  enumeration  of  indiscriminate  instances  in  which  one  drug  ia 
useful,  as  the  actuiil  condition  of  the  individual,  especially  as  rcganls 
his  family  and  pci-sonal  histury,  and  the  reasoiM  for  the  employment  of 
a  certain  drug,  and  the  prtdmble  causes  uf  its  suocen  or  fuhire. 

Among  other  drugs  that  have  been  employed  may  be  mentioned 


opium  aud  iu  preporatiooa,  strychtime,  qiunino,  bclludonna,  tiitrau  of 
silver,  Balls  of  zinc,  iron,  aiid  arsenic.  Thet^  are  rather  useful  adjiivmits 
than  primAr^  renieiticK.  Opium  and  ita  prf^pamtionK,  unlike  Tht>ir  aciion 
in  diabetes  meUitus,  have  but  elight  efl'wrt.  This  we  can  readily 
undersUuid,  aiuce  opium  in  the  former  instance  checks  dinresiK  by 
checking  the  furinHtiun  of  sugHr  iu  the  sy>iteni,  and  by  diminishing 
the  amount  of  thie  diuretic  body  passing  tbrougb  the  kidneys;  thus 
the  bcueiicial  efl'ocl  uf  opium  in  reducing  the  diuresis  in  the 
wcdiarine  disease  is  nearly  ahrava  proportional  to  the  diminiabed 
qiiAniity  of  sii^r  excreteil.  In  diahete«  ineiptdns  no  such  re<iuction  in 
the  Buperfliix  is  oh«cr\'ed,  though  some  diminution  does  lo  a  ccrtAin 
ext«nl  occur,  which  is  no  doubt  due  ratbcr  lo  a  check  in  the  metti- 
mnrpboais  uf  tissue  and  in  dehydration  than  to  direct  action  on  the  renal 
tfirculalion.  The  preparations  of  opium  are  very  useful  in  advanced  cues 
10  relieve  the  insomnia,  restlessness,  and  subjective  nervous  syn^ptoms, 
and  to  check  the  advance  of  pulmonary  symptoms,  (jiiitnnc  and  strych- 
ninu  are  useful  tonics — the  latter  Wing  etipcciidly  useful  when  there  ia 
much  muscular  weakness  and  convulsive  twitching.  Iron  is  always 
UAcfol  ivi  an  Hiljuvaiit,  and,  combined  with  c^rj^t,  much  increases  the 
effidency  of  the  latter  drug.  The  more  soluble  pii^pai-utions  are  the  most 
■uitablo  and  best  tolcrateil.  In  the  latter  liLa^cs  of  this  disease  It  is 
culled  for  to  check  the  profound  marajmius  and  anaemia ;  ea|>ecijilly  when 
these  are  attcnrled  with  extreme  Tnuscular  debility  and  {tassive  oedema. 
The  salts  of  silver  and  zinc  by  their  itctiou  on  the  central  nervous  system 
have  proved  beneficial  wlien  convulsiuus,  tu'itchin^,  or  sympt^mis  of  an 
ejiileptiform  character  set  in.  The  valerianate  of  zinc  lias  in  some  cases 
n  de<  ided  jxtwer  of  diminishing  diuresis.  Arfcnic  may  always  I*  relied 
on  to  improve  the  general  condition  iu  al!  stages  of  the  disease,  it 
relieves  the  excesHive  appetite  in  the  early  and  llic  anorexia  in  the  later 
stages  :  under  its  action  the  skin  often  loses  its  withered  appearance,  aud 
the  bowels  become  leas  constipated.  When  given  in  combinaliuti  with 
come  of  the  special  a^ent^  already  mentioned  I  have  observed  that  it 
ly  iniTe.'«iea  thfir  power. 

In  srphiliiic  or  tuWrculous  subjects  spe-citic  remedies  must  also  be 
«an|>loyed  :  for  the  former,  mercurials  and  iodide  of  poUissium,  but  ivith 
cantion  ;  for  the  latter,  iodide  of  iron  and  cud-liver  oil.  In  a  case, 
rrcitrdMl  by  Or.  Robertson,  of  dial>etes  insipidus  dependent  n})on  disease 
tbe  btdb,  the  only  remedial  measure  that  seem*^d  to  lie  of  distinct  use 
voltaic  electricity.  The  [WBitive  pole  was  applied  to  the  back  of  the 
aud  neck  by  a  largo  eloctrcxle,  and  the  negative,  duly  insulated  to 

lia  a  quarter  of  an  inch  of  the  point,  was  passed  along  the  Hoor  of 
the  nostril  till  it  rested  on  the  corvic;J  spine.  Tbn  strength  of  the 
curreut  was  gradually  increased  from  a  half  to  five  milliamperes,  and  its 
dumtion  from  one  to  five  or  six  minutes  at  each  application.  This  was 
Leontinned  every  aecund  or  third  <iay  for  seven  weeks,  when  the  patient 
flelt  »o  well  that  he  loft  the  hospital  to  begin  work  on  Itecemhor  15, 
1888.      Tbe  urine,  on  admission   SCO  ounces  and  upward    per  diem, 


gradually  ditiiiiiisbcd  in  quantity,  the  amount  ranging  from  78  to  88 
oimcea  in  ihu  tvv'cniy-four  hours  during  the  last  fortnight  of  hta  residunce. 
The  specific  gravity  had  risen  to  1010  or  1012.  He  was  three  times  in 
hospital,  and  obtained  the  itame  relief  by  this  means  from  the  polyuria 
on  each  occasion,  though  the  palsy  due  to  the  central  disease  persisted. 

Symptoms  arising  from  intcrcui-ront  diseases  must  l>o  treated  on 
general  principles.  The  only  incident  which  calls  for  attention  here  is 
that  of  constipii.tion.  lliis  Is  caused  by  the  dryness  of  tho  faeces  from 
the  dminage  of  water  from  the  intestines,  by  the  progressive  weakness 
of  tlie  muscular  walls,  and  by  the  excessive  amount  of  fowl  ingested. 
The  accumuliition  occurs  in  the  lower  bowel,  and  impaction  of  faeces  is 
apt  to  occur  there  unless  care  bo  taken  to  evacuate  it«  contenta.  Irritant 
purgatives,  Cj>pecially  those  thai  affect  the  small  intestines,  should  be 
avoided,  as  very  slight  irritation  of  tho  mucous  membrane  oft«n  causes 
severe  diarrhoea  of  an  aqueous  character.  Purg.itives,  when  employed, 
should  be  those  that  act  chieHy  on  the  colon  and  rectum,  such  as  colo- 
cyutb  and  aloea  combined  with  strychnine  and  belladonmL  Resort  may 
be  had  to  enemas  of  simple  water  with  a  little  castor  oil  added  ;  or,  if 
the  obstruction  be  severe,  a  glycerin  enema  may  be  used.  Flatulence, 
which  is  a  very  troublesome  symptom,  is  not  caused  altogether  by 
fei-mcnlative  changes;  the  gas,  which  consists  chicQy  of  nitrogen,  war 
he  the  remnant  of  swallowed  air,  as  is  the  "  flatus  "  in  the  '*  paseio 
hysteric!i."  It  oft«n  comes  on  suddenly,  even  after  relief  has  only  just 
previously  been  effected.  A  pill  consisting  of  extract  of  valerian  and 
asafetida,  with  extract  of  cannabis  indica,  rubbod  up  with  oil  of  me  or 
cajuput,  may  give  i-elief  ;  to  this  a  small  quantity  of  some  opiate  mj»y 
often  be  added  mth  advantaga  Massage  over  the  abdomen  should  lie 
employed  daily,  both  for  tho  pur^Kise  of  prevention  and  of  relief. 

Tho  dkteiic  as  n'cU  as  the  bygionic  treatment,  though  not  so  im- 
portant in  the  insipid  as  in  the  aacchanne  form,  still  requires  carefnl 
attention.  First  as  to  tho  quantity  of  fluid  the  patient  should  b«  allowed 
to  consume  in  the  twenty-four  hours.  In  view  of  the  almost  insane 
craving  ("  hydromania  ")  for  fluid,  and  the  enormous  diivcharge  of  watery 
urine,  the  question  has  been  considered  whether  the  diuresis  could  be 
controlled  by  placing  limits  on  tho  amount  of  fluid  ingested,  llie  expori 
ment  has  been  made,  and  in  some  cases  the  reduction  in  the  amount  of 
fluid  has  been  earrioil  to  a  cruel  extreme.  No  doubt  restriction  of 
the  amount  of  Eluid  is  followed  by  a  diminution  of  the  diuresis,  and  ap 
to  a  certain  point  restraint  ma}*  l)e  imposed  ;  but  it  must  be  remembered 
that  at  this  point  the  tissues  are  dmwn  U|X)n,  and  their  dehydration  will 
increase.  In  one  case  recorded  by  Trousseau,  in  which  extreme  restric- 
tion was  resorted  to,  allliough  the  amount  of  urine  was  mnsidenibly 
decreased,  the  patient  found  "  his  strength  decreasing,  his  sight  failing, 
and  his  body  wasting."  The  plan  of  procedure  I  generally  adopts  when 
a  patient  first  conies  under  observation,  ia  to  ascertain  the  daily  quantity 
of  fluid  ho  is  in  tho  habit  of  taking  and  the  daily  diuresis.  If  these  be 
neaj'ly  Ixdnuccd  I  reduce  the  amount  of  fluid  by  two  plats  djuly ;  if  this 
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be  fultuwed  by  a  corrun ponding  fall  in  the  miiontit  ai  urine  {utsscd,  I  luuko 
mcreaivQ  reductions  of  about  one  pint  every  thinJ  tlay  in  tbe  amount  of 
fluid  taken.  WboD  no  further  reduction  in  the  diuresia  i^  eflectcd,  no 
turther  reduction  in  tbe  amotuit  of  fluid  iugestod  «bould  bo  porsisteii  in ; 
lOlhorwiae  the  deticiency  will  bi>  iiiud<:  up  hy  nti  exliuustiiig  drain  on  tho 
ThirtiL  is  greatly  :i]lt:vi;it«(I  by  allowiii|;  tin;  p»ticiit  to  RUck  ice 
id  by  the  use  of  licidntatert  drink:^  to  which  &  little  gum  luabic  or 
lyocriu  is  added.  When  tbe  appuiitu  fuik  it  is  a  guod  rulo  to  add 
ime  nutriment  to  tbe  drink  :  thu^  milk  and  wnt^r,  cocou  and  milk, 
wid  light  mutton-broth  may  be  taken.  A  tableHpoonfuI  of  tkvc  rjatmeal 
stirred  in  h  quart  of  water,  and  tlavoured  with  a  little  lemnn  juice  and 
!il«d  IctDon-pcel,  forms  a  gratoful  drink.  Tea  and  coffee  ineroiiHc  the 
bttresis  and  should  be  avoided  ;  the  same  atijection  applies  to  dfervescuig 
drinka. 

With  regard  to  the  food  there  is  not  the  objection  to  the  use  of  ca.rbo- 
hydmteft  which  exista  in  saccharine  diabetes,  wid  they  may  be  freely 
so  may  the  fatty  foods.  With  respect  t^i  protein  food,  so  long 
the  patient  can  digest  and  a&aimilatc  it,  it  may  be  given  ;  but  when 
lorexia  oi;curs,  and  the  piote.ss  of  motiilKilisni  \a  more  or  less  arrested, 
van  there  ia  danger  of  overloading  tbe  1*owels  with  undigeetcd  protein 
rial,  of  the  absorption  of  toxic  iKidies,  and  of  the  fonnution  In  the 
of  toxins  resulting  from  incomplete  metalwli-sra.  Then  the 
>ant  of  pror«in  focxl  should  be  limited,  and  given  in  as  sotuble  and 
lUable  a  form  jib  possible.  To  aid  retiuctioii,  the  food  ehoulrl  1)6 
iced;  and  some  preiKiration  of  jiepsin  muy  advanlagcuu*ly  be  givtu 
with  iU  It  is  sa.fo  to  place  such  a  restraint  on  the  voracious  appetite  as 
is  not  iiuinc<liately  followed  by  K'is>5  of  weight  or  devlino  in  strength; 
otherwise,  if  tlie  patient  enjoy  bis  food  and  digest  it  well,  no  great 
severity  need  be  exercised.  By  interposing  snudl  meals  between  the 
chief  ones  of  the  day  much  of  the  craving  may  be  allayed ;  thus,  a 
lie  of  [wrridge,  a  bsisin  of  soup,  or  a  poached  egg  is  often  sufficient  to 
ly  the  stomach  till  the  hour  for  the  re.ifidar  meal  arrives.  The  amount 
of  salt  taken  with  food  should  bo  extremely  small  on  account  of  its 
dioretic  action;  and  of  course  all  suited  me;i.ts  must  be  forbidden,  unless 
be  permitted,  and  if  so,  none  of  the  lean  should  be  eaten,  and 
'care  shoidd  be  taken  to  select  the  fat  paj-ts  (the  back)  from  very  niild- 
curtid  flitches.  It  \\.\a  been  noted  that  some  patients  with  this  diseasi? 
an  Terv  tolerant  of  alcohol  ;  others,  on  the  other  hand,  are  extremely 
Mttoeptiblc  to  it.  Kxeopt  in  moderate  quantities  alcohol  certainly  in- 
diuresis,  and  it  shotUd  therefore  be  taken  as  a  dietetic  oidy,  and 
not  in  tho  foim  of  apirita  ;  a  glass  of  bitter  beer  or  some  clari't  aud 
is  quite  sufficient.  As  the  piitient  becomes  weaker  a  glitss  of 
port  wine  twice  a  day  may  be  added  to  this. 

Should  .tugiir  appear  during  the  progress  of  the  disorder,  the  dietetic 
itinent  will  Ite  based  on  the  principles  laid  down  for  <i]al>etes  mellitus. 
The  k^^nir  treatment  is  of  great  importance.  On  account  of  the 
gener&l  relaxation  of  the  nervous  system,  the  patient  should  select  a 
voLm  in  Q 


braving  place  of  residence,  near  tlie  sea  if  jxjitsihlf; ;  if  aK'a.y  from  the  scu. 
at  a  place  of  Bome  elevation  and  with  a  dry  nubsoil.  Ak  the  body-tempeni 
lure  is  usually  below  the  nomial  be  should  clothe  warmly,  wearing  woolltn 
both  winter  and  summer ;  and  he  must  avoid  any  sudden  change  of  tem- 
perature. Exercise  should  be  regular,  but  of  a  qiiiet  character,  and.  ul>ove 
all,  fatigue  should  be  avoided  Walking;,  tlie  gentle  use  of  the  bicycle, 
riding  on  hordcback,  and  golf  are  the  best  forms.  Kowiug.  football, 
or  any  exenuste  requiring  sudden  and  violent  movements,  should  be  inter- 
dicted. Ill  the  later  stages,  when  the  i>atients,  from  museuUr  weakness, 
becomo  unable  to  leave  the  house,  efforts  must  he  mode  to  prevent 
their  becoming  bed -ridden.  They  should  be  made  to  rise  daily,  nnd 
encounigcil  to  change  their  rooms,  which,  however,  should  be  on  the  same 
Hoor.  Mjissage  to  the  limbs  should  be  employed  daily,  but  ciire  mu^t  be 
taken  not  to  overdo  it.  Care,  too,  must  he  btlcen  of  the  skin,  wliirb 
from  want  of  nutrition  falls  into  a  withered  and  atrophied  state,  and 
becomes  extremely  sensitive  and  painful  to  tlie  touch,  so  much  so  that 
the  patient  cannot  liear  the  weight  of  the  Iwdclothca ;  this  int4)lenuice 
adds  to  the  insomnia  and  restlessitess.  The  [vitient  shoidd  be  sjiungcd 
diuly  with  i^oup  (carbolic)  and  wat«r,  aud  dried  by  the  gentle  friction  of 
a  soft  Turkish  towel. 


B.  Poi.YUKiA. — Definition. —Under  the  name  polyuria  three  forms 
of  lu-inary  drain  may  be  noticed:  that  of  uiea — "azoturia";  of  the 
earthy  phosphates — *'  pho^ipliaturia,"  or,  us  Tcssicr  and  others  name  it, 
**pho8phatic  dialwtos  "  ;  and  "Wruria,"  in  which  nearly  all  the  solids  of 
the  urine  seem  to  be  irtcreased  together.  To  this  form  of  urinary  wast« 
some  continental  writers  have  applied  the  name  *'  deiiiinenUisation." 

I.  Azoturla. — This  name  whs  applied  origiually  by  Prout  lo  a 
condition  of  urine  chjiracterised  by  the  presence  of  urea  in  exwsa, 
though  Prout  did  not  distinguish  between  the  increase  of  the  urea  and 
of  the  other  soUds.  He  jxiinted  out,  however,  that  it  often  preceded 
diabetes  mellitns,  but  obtaineil  little  clue  otherwise  to  ita  nature  or 
patholog\'.  Indeed,  little  ailv.-ince  has  been  ma<le  in  this  snbject  since  bi« 
time.  Tlie  alftrction  is  comparatively  mro,  and  the  cases  arc  so  chronic 
thai  they  drift  out  ot  observation.  No  advance  can  bo  mude  uutil  we 
distinguish  between  the  single  incrcaso  of  urea,  the  increase  of  urea  and 
phosph<it«s  together,  and  the  total  increase  of  all  the  urinar}'  solids.  I 
have  met  with  many  more  instances  of  the  so-called  "  phosphatic  diabetes  " 
than  of  pure  iLzoturia. 

Azotnria,  strictly  defined,  consists  in  an  incraasc  of  the  elimination  of 
lu-ea  out  f>f  all  proportion  to  the  other  ^ids.  As  urea  is  a  diuretic  there 
is  often  in  this  etato  an  increase  in  the  amount  of  w.-itcr ;  this  incrcAse 
must  often  mask  the  disoi-der,  if  the  sp<?oific  gravity  alone  be  relied 
upon,  and  no  precise  <leterniination  of  the  urea  made. 

The  disorder  generaily  Iwgins  insidiously,  with  a  feelin;;  of  languor ; 
Uiere  is  also  an  indescribable  weariness,  especially  in  the  loins  and  thighs. 
The  tongue   is  usually  pasty  and  fool,  and  the  edges  of  it  red  und 


irritaMe.  The  stoniacli  ia  eWdeiiUy  disonlcred,  and  mtcn«e  cnivings  for 
food  altcniato  with  ainiplvlc  uiuiruxitL  If  about  tliiH  time  the  pauenc 
oonstilt,  his  medical  adviaer,  and  if  hiB  aymptoms  be.  properly  inier- 
pTTted,  a  little  jiidietoiu  management  will  prohably  prevent  further 
miscliii*/;  nnd  though  the  jwitient  may  still  foel  laiimud  and  tiled,  a  visic 
lo  Cnrlftlwd  or  Llomburg,  or  bctt*;r  still,  to  some  i|uict  grouse-shooting 
ur  deer-stidkiiig  ret^ort  in  the  Hi'^hlandfi  of  Scothind,  will  most  likoly 
put  him  right.  If  the  opfMjiLiinity  I'O  lost  the  disai^e  will  progress,  the 
I  gutrie  dititurbauce  will  increaw,  ami  ihe  t<_Mic]eticy  to  atioruxia  and  to  thii-at 
will  becornu  more  pronounc^jd.  To  the  wearintas  in  Uie  loins  BUi'ceudR 
KCtoal  pitin,  usually  on  both  sideA,  though  occjisionally  on  one  only  ;  thus 
tvnal  di»ea.se  may  he  suspected,  as  I  shaU  point  out  farther  uti.  Coils 
often  api^uar  ;  not  the  large  boila  of  diabetes  luellitii^,  bul  sumll  onea  tho 
•izQ  of  a  hempstitid,  with  inflamed  bfiiHis  and  yellow  heads ;  thei^B  ttlowly 
develop,  and  fre([>iently  recrudesce.  The  itkin  becomes  harsh,  dry,  and 
irrinkled  from  Iobs  of  a<lipo86  tissue,  and  tho  body-weight  slowly  hut 
reguUrly  dcclinetj.  It  is  at  this  period  that  suspicion  of  diabetes  niellitm 
arises,  a  muru  thorough  examination  of  the  urine  is  made,  and  the  excesa 
urea  and  thfl  absence  of  sugar  arc  detected.  Even  in  these  extreme 
the  patient  may  yet  recover;  otherwise  the  cjise  may  jmss  on,  aa 
ll^rout  nunarks,  into  diabetes  mellitua,  ur  the  patient  may  perhaps  die 
suddenly. 

This  disorder  particntarly  alTecta  male  adults  Itetwoeen  the  ages  of 

rlbrty  and  fifty-Hvo.     I>r.  Kalfe  oidy  met  with  one  female  patient,  who 

at  tlie  climActoric ;  it  pa»3ud  otl'  as  that  e|xich  closed.     Other  writers 

[■on  the  subject  mention  the  fr«K|Uoncy  of  the  malady  among  men.     Of  tlie 

'pathology  of  the  disorder  we  have  no  clear  iiidicalinn.      It  appears  to  be 

due  u>  increased  metamorphoais  rather  of  tisHue  than  of  protein  food. 

Altliough  restriction  of  the  latter  has  a  certain  etfect  in  reducing  the 

amount  o(  urea  the  restdt  is  never  considerable ;    and  a  purely  airho- 

faydr«t«  diet  hjis  very  Httlo  influonoo  in  restraining  the  amount  of  nrca. 

The  best  diet  is  a  moderate  mixed  one,  all  slimuliLting  subsi^inces  being 

excluded. 

Th(>  rtivjt*  of  azoturia  are  olwctire  ;  .til  Dr.  Rjdfe's  male  caaes  were,  with 
i»no  exception,  well-to-do  men  leatiing  sedentary,  busy,  anxious  lives,  who 
for  the  uiost  part  lived  neilber  wisely  nor  well.     The  other  patient,  an 
tisan.  was  evidently  a  man  of  cunstitutionally  weak  nervous  organisa- 
tion, and   his  trade  waa  too  heavy  for  him.     The  pro<fnosiji  is  favounthio, 
ipccially   in   the   early   stages;    even   in    atlvajiced   cjisev  recovery  will 
iiicmlly  lake  place  in  two  or  tliree  years  unless  diabetes  or  pulmonary 
^CMnpli  cations  ensue. 

The  trrafmxnt  is  to  bo  directed  to  soothing  the  nervous  system. 
The  patient  must  rise  late  and  go  to  bed  early,  Tho  hours  of  work,  if 
wr>rk  be  al'S'iliitely  necesaai-y,  must  be  strictly  limited  ;  but  if  the  patient 
can  alfonl  ii  and  hna  strength  enough  fur  it,  a  cruisu  round  the  world  is 
the  bt-Bt  restorative.  Aa  an  intermediate  step  a  residence  at  Marg;*t«  or 
a  trip  u>  the  llighlonds  is  to  be  advised.     Of  medicines  I  reJy  chielly  on 
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preparations  of  opium  and  hyoscyamuB ;  the  latter  seems  to  have  a 
flpecmlly  soothing  etlbct.  A  pill  containing  \  gr.  morpliino  with  3  to  3 
grains  of  extract  of  hyoscyaiuus  nuvy  be  given,  aiid  as  a  general  tonic 
wiuio  mineral  acid  combinoJ  with  a  hitler  infusion.  The  bowels  should 
lie  Itept  well  rogidatet).  Every  morning  un  nHing  the  |)atient  should 
have  a  "sca-aalt"  tepid  shower-hath,  the  tempcratum  nf  which  is  to  be 
regidated  in  aecordance  with  his  power  of  reeislance,  and  a  good  towelling 
must  follow.  Whilnt  care  must  bo  exercised  not  to  let  the  temperature 
fall  too  low,  it  is  important  that  the  patient  shonld  not  l>e  relaxed  by  too 
hot  rooms,  or  clothes  whiuh  are  too  heavy. 

II.  Phosphaturla. — This  name  is  applied  to  three  conditions  of 
pho«p3iiitic  urine:  {n)  thiit  in  which  there  may  not  be  any  excess  of 
jihosphoric  aci<I,  bur  in  which  tlic  earthy  pho«phat(w  are  deposited  simply 
on  account  of  the  alkalinity  of  the  urine,  usually  the  residt  of  dyspepsia ; 
(h)  that  in  which  amuionio-mugnesiun  phosphate  (triple  pliosphaU-)  i» 
do|to8ited  canse4|uent  on  ammoniacal  fermentation  in  disease  of  the 
uritiarv*  [K^ssoges;  (<:)  that  in  which  an  actual  excess  of  the  earthy 
phospliatos  is  formed,  which,  if  the  urine  he  alltaline,  are  deposited  in 
dense  masses  in  the  itrine  glaea,  or  if  it  Itc  acid,  give  the  urine  consider- 
able density. 

Tn  prevent  confusion  hocweon  these  three  forms  Tessier  has  proposed 
the  name  "pho6pliatic  diabetes."  In  normal  urine  the  proportion  of 
alkaline  phosphate  to  earthy  phosphate  is  as  2  to  I  grms. ;  yet  in  the 
vases  we  are  discusalng  the  projiortion  is  not  infreijucntly  as  2  lo  5 
gnns.  Tessier  gives  cases  presenting  even  higher  proportions,  such  as  9 
gramme*.  In  these  a»so3  the  luea  is  sometimes  increased,  but  not  always; 
therefore  it  is  that  Tessicr  contends  that  some  name  other  than  azottuia 
should  be  applied  to  this  condition.  Of  my  ca.ses,  taking  one  with  the 
other^  the  urea  was  one  thirfl  in  excess,  whilst  the  phosphoric  acid  in 
oomhinalion  with  tliu  earthy  basis  was  trebled.  In  one  case  the  urea 
was  nearly  doubled,  whilst  the  phosphoric  aciil  combinc<l  with  the  earths 
was  four  times  the  normal  amount.  In  one  aise  only  wax  the  urea 
nornuil,  and  in  it  the  earthy  phosphates  were  exactly  c|uintuplod. 

The  fulluwing  table  shews  the  results  of  six  cases  in  which  exjtct  and 
repeated  analyses  wore  made  : — 
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Ill  all  the  caaee,  nbout  eighteen  in  number,  thnt  have  come  under  my 
o)>8erration,  in  which  the  phosphoric  acid  baa  been  it;inlivcly  in  excess 

,  of  tho  urea,  very  severe  and  distressing  cunstitutional  symptoms  have  b«en 

I  associated  with  the  excess.  These  fijTnptoma  vary  considerably,  but  they 
are  all  rhanicujriswid  more  or  less  by  j^reat  nervous  irritability,  deriuige- 
tue{it>)  of  digestion,  great  emaciation,  and  severe  aching  pains  in  the  Uiine 
and  buck  ('j*j»e<irtlly  alTci^iiiij;  tbii  pi'lvic  visciTH.  The  urint!  is  copious,  of 
nifdiTnu  specific  gra\ity,  citbei-  acid  ami  clear,  or  sometimes  alkaline  and 
whey-coloured  from  deposited  phosphates.  The  U.-miitmtiuii  of  the  disease 
is  \*nnable.  Of  the  cases  1  have  been  able  to  tnicc  six  have  died  of 
phthiais,  which  in  two  waa  associates!  with  plennsy  ;  three  passed  into 
diabetes  metlirus  -.  nnd  one  into  ntpid  diaWtes  insijiidus. 

Treaimtnl. — The  main  indications  ai-o  rc:sl  and  promotion  of  general 
DUtritJoii.  To  attain  this  end  opium  or  codeia  should  I.h!  given  in  full 
dt»es  as  soon  as  the  patient  first  conies  umler  4>l>scrvation.  AVheii, 
however,  the  nervous  sysfpni  is  quieted,  and  the  rheumatic  anil  neuralgic 
pains  are  aliated,  the  opiate  should  he  discontinued  lest  it  interfere  with 
dijprstion.  General  tonics,  Bucb  as  iron,  phusphorus.  (|uiniiie,  uux  vomica, 
hydrochUtric  acid,  and  cod-Kver  oil,  ^ihould  be  pcrsovcnngly  used.  If 
there  be  a  histni'v'  of  syphilis,  iodidft  of  pot/idsiuni  shonld  he  combinerl 
with  these  remedies.  H'arm  baths.  follow(>d  by  tepid  douches,  give  great 
relief  to  the  ncumlgic  |Mins,  and  also  soothu  the  ncrvoutt  av&tcu). 

7*he  iHjIublo  phosphates  may  be  administered,  but  their  utility  in  ihcae 
caaee  is  questionable.     There  appears  to  he  no  lack  of  these  constituents 

tin  the  system ;  the  dittieulty  secnia  n»ther  to  He  in  some  want  of  power 
iu  the  tissues  to  reuun  th'-nu 

The  food  rthould  Ik-  light  and  nutritious,  and  milk  one  of  its  chief 
const] t lie nta.  Alcohol  should  bo  avoided;  even  in  small  <|Uantitirs  it 
in\Tiriably  increases  the  diuresis.  The  same  may  be  said  of  coH'cc.  The 
cfaiutge  to  dry  bracing  air  should  be  obtained  if  possible.  The  clothing 
■htmld  }*o  warm,  and  the  [latient  cjirefully  guarded  agjuust  rohi,  since  in 

'thOM  rases  a  reduction  of  Inxlily  temperature  is  always  tutted. 

When  in  Bpiti-  of  these  therapeutic  and  hygienic  conditions  the 
dnircais  and  excretion  of  phosphoric  acid  continur,  though  the  general 
condition  of  the  patient  mjiy  temporarily  improve,  there  is  rejison  to  fear 
that  phthisis  will  supervene,  or  that  the  disease  may  assume  tho  featiu-es 
of  sacclmrinc  diu1iotv6. 

III.  Barurla  is  the  name  applied  by  Fuller  to  c*'r!ain  urines  which 
are  characterised  by  a  genera]   increase  throughout  of  their  solid  roii- 

[Vtittients,  nf  one  not  more  than  of  another,  whilst  the  aquo«"iUs  excretion 
remains  tolerably  constant.  The  specific  gravity  nin_v  run  l>ctwccn  1-03H 
and  1*045,  and  at  that  ti  mav  remain  for  several  days.  If  there  were 
Dot  an  actual  increase  of  the  solid  constituents  one  woul<i  attribut«  the 
heightened  specific  pravity  to  dyspephis.  or  to  a  loss  of  water  from  some 
^  '  "'  '  itidilion  :  but  in  many  cases  1  have  found  the  urea,  chlorides,  and 
'  -  increnaed  by  onc-liaH.  This  state  seemii  to  be  brought  alM)ut 
by  a  quickened  tissue-metamorphosis,  which  may  result  in  the  formation 
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oF  more  acid  bodies  in  the  protculytic  celU  nhich  may  tlisaolve  out  the 
iilkHliiie  1>ases  too  rnpMlly.  However,  the  cast's  I  havtt  mot  huve  Iwen 
in  heavily  overworked  persons.  Theso  patients  have  complained  of  much 
the  same  symptoms  as  the  iwlyniic  ftnd  pliosphatnric  clasBea,  and  have 
been  relieved  by  the  siiine  treatment,  especially  by  the  frequent  use  of 
the  soH-sali  tcpiil  douches.  Arsenic  idso  seems  to  Iw  of  ttjiccial  value  in 
this  "demineralisation."  A  medical  man  residing  in  the  Midhinds  who 
Bnffcrcd  from  this  disorder  drank  freely  of  La  Bourboulo  water,  ami 
said  he  could  not  do  long  witiiout  it. 

CHARI.EH   HkNRY    RaIJK,    1897. 
J.    KORE   liKADFoKn,    1307. 
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SEA-SICKXESS 

By  J.  H.  SnjuKZK,  M.B. 

SVNOXVilS. — Fr.  Aftft  (le  mer ',  Germ.  Serhvnk)Kii ;  Lat.  Aartsea. 

Definition. — A  functional  disorder  of  the  stomach  oft«n  nsaociated  with 
giddin<^Ks  which  atTt!ct«i  tnivelliTs  by  scii,  aniniaU  as  well  as  man,  and  is 
chiefly  felt  by  pwrsofiH  unatctisttimed  to  it«  m<ivfment8. 

Ettolo^. — Imnmlinl^  tWiPtM. — The  primary  cause  of  sea-sickuess  is 
the  invguiiir,  unromitting,  undulating  motion  of  the  vessul ;  or,  in 
langtiago  more  precise,  the  oscillation  that  occurs  about  ita  longitudinal 
and  transverse  axes.  Of  these  two  movements  the  pitching  on  the 
LrauRver^c  nxin  is  more  tmplensant  than  the  rolling  on  the  longitudinal 
axis.  Wo  can  and  do  anttoi|itite  the  one.  I'.r.  the  roll,  on  .-lecount  of  ila 
rogular  rhythmic  character,  and  are  prepared  to  meet  it :  the  other,  i.r. 
the  pitching  and  tossing,  is  &n  sudden  and  irregular  that,  unleAs  ire  have 
the  gift,  we  cannot  do  so.  But  the  motion  is  still  worse  when  the  two 
movements  are  combined  in  the  tumult  culled  a  *'  wobble,"  and  also  when 
the  vessel  "scends"  :  the  uneasiness  is  felt  pHncijudly  at  the  moment  of 
dewent.  The  amotmt  of  suffering  varies  in  direct  proportion  tn  the 
<Iegree,  the  frei^uency,  and  the  suddenness  or  quieknes*  of  the  nn'tinn. 
(TiMierally  speaking,  it  is  greater  in  a  sailing  boju  lhj*n  in  one  pioiH;llcd 
with  uars,  ami  in  a  Bcrew-profwllcr  than'  a  sido-wbeel  sUxuuor ;  it  often 
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liap[t«nfi  that  one  accustomed  to  the  movement  of  &  stcam(;r,  sailing  ship, 
or  rowbout  becomes  seii-bick  when  tmiiHfun-ed  from  oiie  into  the  other, 
the  chMntct«r  «»f  the  motion  Iwing  very  diflerent. 

Much  depends  upon  the  weather  and  consequontly  on  the  season  of 
the  year;  ujion  the  eitnation  one  may  occupy  on  buiird,  the  ampUtmle  of 
motion  being  greiiter  the  farther  one  removes  from  the  centre  of  the 
Tenel ;  the  diruction  of  tho  long  dinineter  of  the  bunk  or  Itei-th,  which 
should  W  jilways  phiced  fore-and  aft  and  not  iithwarlship ;  and  upon  the 
state  of  the  atniosphere  below  :  when  the  air  is  stutl'y,  close,  and  eatiinit'ed 
with  tbe  smcil  of  cookingj  of  |)aint  or  drierR,  of  healeil  oil,  of  bilge-water, 
of  vomit  or  other  excrement,  it  i«  almost  insupportable  :  and  those  who 
aro  inclined  to  h©  gea-sick  much  prefer  to  remain  on  deck.  In  ships 
which  uro  or  have  been  used  as  cattlc-tihi|>8  the  odour  uf  the  mau\u-e,  or 
of  the  disinfectants  used  in  onler  to  conceal  it,  is  often  very  disagieeable. 
Those  nuisanoea,  however,  together  M*ith  tho  disagreeable  sonnds  of 
vomiting  and  retching,  the  thud,  the  occasional  racing  and  vibration  of 
the  engines,  the  sight  of  swinging,  swaying,  oscillating  objects,  and  the 
difficulty  or  imiiossilnlity  of  obtaining  any  rest  even  in  the  horizontul 
posture,  can  only  he  regnrdcil  as  secondary  or  aubeidiary  causes  of  sea- 
siokiiesA. 

Reference  shoiUd  he  made  to  the  bonefils  derived  from  certain 
modifications  of  construction  and  design  which  have  been  introduced 
of  lat*.  These  improvements  consist  mainly  in  the  increase  of  the 
uddth  of  beam,  the  provision  of  bilge-keels,  and  tho  Iwllaating  by 
means  of  waloi-tanks  in  tho  double  bottom;  all  of  these  improve  tho 
trim  of  the  vessel  and  make  her  movements  far  more  easy.  The  substitu- 
tion of  the  turbine  for  the  reciprocating  engine  has  reduced  vibration  to 
a  minimum  and  jireventotl  tlie  mciiig  of  the  engines,  and  will  probably 
rontribute  as  much  to  the  strength  and  dunibiliry  of  the  hull  as  it 
unquestionably  does  to  tbe  comfort  und  conveTiicnce  of  the  passengers. 

On  the  other  hand  the  vomiting  and  sickness  which  affect  old  and 
seuoned  sailors  on  Ixiard  lori)edo^ boats  appear  to  hv  due  entirely  tu  the 
qnicknesn  of  the  movement  and  to  be  caused  by  that  molecular  concu!»aiou 
lo  which  Rosenbach  attrihiitcs  the  malatlv  it^snlf. 

lirmotf  Qiufts. — The  prime  of  life  is  tbe  period  most  obnoxious  to 
MH-iickness ;  infancy,  childhood,  and  declining  yeai-s  are  conipenitively 
friM ;  ooneumptive  {)ei-aons  are  seldom  sea-sick.  Women  being  less  active, 
len  accustomed  to  ^-icissitude,  and  less  inured  to  travel,  generally  suffer 
more  than  men  ;  at  the  climacteric  periwi  this  procli\-ity  is  increas<Ki. 
The  bilious  temperament  is  more  conducive  to  it  than  the  phlegmatic,  and 
the  nervous  llum  tho  sanguine  ;  in  respect  of  race  and  nationality  the 
ptKiple  of  the  northern  parts  of  Europe  suffer  less  than  those  belonging  to 
the  southern,  the  Celtic  and  the  Seandiiiavian  races  less  than  the  Teutonic, 
and  the  Tentonic  than  the  I^tin  ;  tbe  Americans  are  said  to  suffer  more 
than  we  da  Townsfolk  generally  suffer  more  than  country  [leople  ;  but 
an  exception  must  l>e  made  in  favour  of  those  who  dwell  U{M)n  the  sea- 
board, and  those  vho  tAke  a  pleasure  in  aquatic  exercises.     People  who 


pursue  mi  active  ouldcoi-  lifti  suffer  less  tlrnn  those  who  work  indooi-s ; 
keen  aii<l  eager  sportjfmen  suffer  ver}^  little.  Those  of  sjure  and  IrugiU 
Ii.it»it«  undouhtedly  farft  bolter  than  tlioso  ndilictcnl  to  the  pleasures  of  the 
tnblc: ;  tmthinir  favoui's  »n  iittuck  inoi*o  Umn  ii  tiebaiu-h.  l)eaf-mutvs  and 
the  insjine  lire  said  to  be  exempt  fruoi  8cu,-sic'kue8s ;  but  so  are  uiioy 
others  nho  ()os»e:<s  the  soundest  hotdth  of  mind  and  iHxly,  und  have  no 
ifn{VLirmeut  of  their  senses.  Imagination  often  plays  an  active  jiart  in  its 
pnKluctiun. 

Patliology. — Scji-sickness  lias  Iweii  attiibutwl  to  ViU'ious  causes :  it  is 
not  my  jiurpujio  to  disciisA  them  :ill.  Jmt  the  following  list  shews  how 
materially  they  differ  in  character  from  each  other  : — 

L  Concussion  of  the  brain  (Wullust^m,  Aldcrsun,  Neuhatts) ;  ii.  Auncniia 
of  the  brain  (from  heui-t  faihu-D  in  conscquenco  of  fear,  liawlins) ;  iiL 
HyiHfnietniu  or  cangeHtlon  of  the  brain  and  Apinal  <H>nl  (Chiipman) ;  Jv. 
Fuiictiiin.-il  impairment  of  innervation  (IleanI);  v.  Visuiil  tlisturbani-i's 
(Mayo,  Witson  Fox.  Uraily  Hewitt,  and  othei-s) ;  vi.  Labyrinthine 
distui'bances  (Irwin,  James  of  Harvard,  and  othurs) ;  vii.  Muluuular  con- 
cussion of  the  viscent  (Uosenl»u:h) ;  \'iii.  Concussion  of  the  sympathetic 
ganglia  or  ploxitMs — solar,  semilmiar,  coronary,  or  sphitichnic  ;  ix.  Disturb- 
ance or  sxu'cuBsion  of  contents  of  stomach  {(ilyiui  Whittle);  x.  Distnrlt- 
ajicv  of  equilibrium  (Mayo  and  othen<) :  x'l.  IVgurgitation  of  bile  into  tho 
stomach;  xii.  Disa^eable  ndour  from  the  liil.i,'es  (liawliiison). 

It  is  unnecessary  to  deal  with  each  of  these  hypothoscs  in  detail,  Viut 
assuming  foi-  the  sake  of  argument  that  any  one  or  all  of  those  romlition» 
may  be  present  during  an  attack,  they  may  sevemlly  be  put  aside  upon 
the  grmmd  that  they  are  insufficient  to  account  for  a  disorder  which 
betrays  ao  many  partialities,  stich  obvious  anomalies  its  this  ;  or  to  explain 
the  reason  why  so  many  persons  are  exempt,  or  how  it  is  thiit  pnicticidty 
all  ixcovor.  Mureover,  we  should  surely  find  now  and  then  thitt  some 
ulterior  ofTect,  some  morbid  coiitk-quunce,  some  orgiinic  lesion  would 
ensue,  p;krticularly  in  casus  in  which  any  local  or  coiistitutioiml  pnicliv  ify 
to  diacaso  exists ;  in  my  own  experience  this  has  not  hupjiened,  and  if  it 
did  occur  we  should  probably  hear  much  more  about  it.  A»  to  the 
"visual  disturbance"  hypothesis  Urail}'  Hewitt,  who  was  one  of  iu 
warnie«l  a4ivocat(.'S  and  niudo  a  series  of  experiments  with  the  object  of 
det-eruiinitig  the  inlluence  exei'tod  by  the  sight  of  shifting  inmges,camo  t-o 
the  couchision  that  although  they  a<Ided  much  to  it^  discomfort  thoy 
could  not  hi}  held  entirely  resptmsiblc  for  producing  the  maLidy,  and  he 
lulmitted  that  the  lilind  are  not  exempt,  Uriven  from  this  untenable 
position,  thuHO  who  have  tK;on  luokins  t<:'  the  nerves  of  siwcial  scn^^tion 
to  supply  them  with  a  clue  to  the  elucid»tion  of  the  mystery  have  cesorteii 
to  the  car — a  clue,  in  my  opinion,  eipially  dfcrptive — and  pursue  a 
similar  train  of  reasoning  Uj  that  pursued  l>y  Heard,  who  argued  that, 
since  vomiting  is  one  of  the  symptoms  of  concussion  of  the  brain,  it  must 
in  Hca-sicknesa  bu  due  to  a  series  of  mild  concussion;;  of  the  hi-ain.  Thrsu 
authoi-B,  however,  deal  mainly  with  the  vertigo  and  assert  that,  as  vertigo 
is  a  prominent  condition  of  sea-sickness  and  is  often  due  to  some  affection 
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of  tbfl  aemicircular  canals,  the  secret  of  sea-sicknesa  is  to  be  fouml  in  ihU 
looUitj  ;  they  Bttribnte  it  either  to  some  merhaTiical  Histurhance  of  the 
eodolymph  or  to  an  uritntive  hy|>onu;n)iii  of  tho  meuil»ninc,  mid 
recommend  for  ji*  abiitciuunt  tliu  um:  of  coiiiittir-iiTitanta  tic-hiiid  ihc 
emr.  In  support  of  tbia  hypotheais  J.-unes  stales  ihai  dt^uf -mutes  are 
comparalively  if  not  absolutely  free  frnra  the  complaint,  and  that  they 
»I§o  stifTer  less  when  seated  in  luitwUlang  awingR.  lint  even  if  it  could 
be  proved  that  the  verliginoitit  eft*ects  are  really  due  to  these  disturlMincos, 
it  woidd  be  quite  unwarrantable  to  conclude  that  Be;isicl(ness  itself  is  due 
tn  them.  The  tnith  appcirs  to  bo  that  bnih  ihe  visual  disturbances  and 
the  bibyritithino  (if  «ueh  there  be)  unit«  wit-li  tho  other  niie;ifiy,  disagree- 
able  wniialious  that  'jceur  on  bount  ship  iu  making  cialtiTB  worse,  in 
adding  to  the  discomfort  of  tbfl  eick,  and  in  fre(|uent]y  precipitating  an 
AttAck,  but  that  they  cimnot  be  regarded  as  prime  or  owential  factors  in 
producing  iu 

Thu  ^ntie  of  sighty  then,  becomes  an  agent  in  ihc  produeiion  of  sea- 
nckness  only  by  [Nirticipating  in  the  perception  of  tlie  motion.  Tlu) 
blind  perceive  it  in  other  Mayo,  but  in  respect  of  their  blindness  tliey  are 
to  that  extent  free  from  its  influence.  The  difhculty  of  ditttin^ishing 
the  difference  of  ecrtain  flavours  and  odourn  in  the  dark,  and  even  uf 
knowing;  if  a  pipe  is  out  or  not,  is  well  known,  but  this  prolml  ly  depends 
npfiu  the  want  of  pniciioe.  Itiit  there  ii*  no  diHicnlty  wbitiever  in  detect- 
ing ihe  difference  In-'tweeii  deglutition  »nd  vomiting,  advancing  and 
retiring,  rising  and  falling,  or  between  inspiiation  iind  expiration,  whether 
the  eyes  be  shut  or  n]H>n,  and  it  is  prolKibly  in  the  latter  way  that  the 
blind  juTceive  tL  There  is  no  active  motion  here,  and  therefore  tho 
iDUHcilUr  M^n-'ie  cannot  participate ;  the  sensation  is  one  that  nffucts  tho 
ry  api-iiratns  (tidy,  cither  plcJtsjHitly  or  ihi-  reverse  according  to 
Tion  and  degree,  the  regularity  or  irregularity  of  the;  motion  ;ind 
the  indniilual  BUjicoplibilities  of  the  jiiitient.  Tho  jiroblem  involved  in 
the  partial  or  total  exemption  claimed  for  deaf-mutes  is  prolubly  capable 
of  iKilution  in  a  similar  way. 

The  anaemic  hypothesii*  has  recently  lieen  resuscitated  byPflanzaiul  also 
Binz.  I'flan/,  indeed,  contrived  a  special  spliygmogruph  for  the  purpose 
of  Inking  the  puUe  at  the  ungmil  phalanx  ;  but  it  wouUl  seem  that  if  the 
Knin  doea  become  anacnnc,  aa  they  say  it  doeji  and  as  the  symptoms  also 
imticato,  it  is  quite  as  likely  to  be  one  of  the  effects  as  to  he  the  cause  of 
the  disoiYler. 

I^t  us  now  briefly  refer  to  what  Wollaston  said  ii|>on  the  subject,  lie 
had  obaer\-od  tluil  the  mercury  rose  higher  in  the  tube  of  a  barometer 
wh<*n  the  ship  )>eg:in  In  fiill :  he  conrludetl  that  the  action  of  the  blood 
U{Kin  the  brain  would  be  idcnticid,  and  lliat  tliis  would  cause  a  pressure 
or  a  blow  ujwn  the  bndn  which  by  frequent  rei)Ctition  would  result  in 
romiting  and  nausea.  He  experienced  a  necessity  in  his  own  case,  and 
Irtliered  that  others  woidd  perceive  the  fiiime,  to  draw  a  deep  breath 
at  the  moment  of  descent ;  this  he  attributed  to  an  infitinclive  effort  so 
to  iocreaiw  the  capacity  of  his  chest  that  the  blood  might  How  more 
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freely  into  il,  and  tlitu  relieve  the  pressnre  il  wotild  otherwise  exert 
ii{>un  the  hniiii :  hf  foinifl  that  the  Tnethcnl  gave  him  grc>nt  relief,  .in<l  ho 
thought  thai  this  would  prnvo  to  lie  the  projier  expljiiuition  and  provide 
the  proper  remedy  fur  sea-siykneas.  Ahlerson,  who  wrote  i'l  1872,  also 
oxpreased  bis  firm  conviction  ilial  thin  was  the  true  explanation,  and  be 
argued  strongly  in  ita  favour.  But  if  it  !«  corruct  the  rwrnedy  would  Ik? 
ohvioua  enough ;  the  horizontal  posture  with  the  head  lower,  or,  as 
Ncuhaus  puta  it,  to  lie  u[K>n  the  side  with  the  head  bent  upon  the 
chest  and  the  knees  drawn  up  towards  the  ehin,  should  he  autTi<:i<Mit  to 
aiTest  or  \xt  prevent  it.  The  horizontal  posture  certjiinly  does  relieve  it, 
but  not  8o  much  nor  so  effectually  ae  it  ehould  do  if  this  erplanation  were 
coiTCct ;  it  may  lie  partly  true  but  it  cannot  be  sutGcient.  WoUaslon 
hiineelf  lulmits  that  he  first  |>eiTeived  the  nausea  when  waking  ap 
from  sleep,  luit  it  (evidently  did  not  occnr  to  him  that  the  occurrf  nee  or 
contiinmnce  of  Bca-sickncss  when  in  this  position  is  a  strong  if  not  in- 
superable argument  to  the  conirury.  Hud  Wolhiston  been  acquainted 
with  tht!  researches  auhseq^uently  made  by  Marshall  Hall  and  others  into 
the  phenomena  of  reflex  action,  or  carried  his  own  investigations  a  little 
further,  he  would  probably  have  found  some  cause  to  modify  his  %'iewK. 
Hall  conaidcr-ed  tiea-i^icknesii  to  be  a  re6ex  act.  Deep  inspiration  taken  nt 
the  moment  of  descent  and  constantly  repeated  will  indeetl  proinde  the 
proper  remedy,  hut  principally,  I  apprehend,  because  it  thwaru  the 
tendency  to  the  sudden  and  impromptu  closure  of  the  glottis  which 
instinctively  occurs  in  scu-sick  pereouij.  This  spasmodic  action  of  the 
glottis,  either  by  direct  or  reflex  action,  at  once  excites  the  various 
conditions  and  sensations  that  immediately  prece/lc  and  accompany  the 
vomiting,  the  choking  being  probably  iu  direct  precunMjr ;  and  by 
constant  repetition  it  soon  induces  the  usual  truiii  of  t^ymptonis.  CIo«itre 
of  the  glottis  as  a  voluntary  or  spontuneouB  action  serves  principally  ms 
an  aid  in  making  or  increasing  certain  efforts ;  but  whenever  danger  or 
fliscomfort  threat<;n  suddenly  or  alarmingly,  as  is  commonly  the  case  at 
the  moment  of  desot^nt,  it  occurs  unconsciously,  instinctively,  and  with 
groat  rapidity  ;  and  I  believe  that  its  constant  re|>etttion  is  the  cause  of 
all  the  trouble.  It  may  bo  overcome  by  drugs,  by  habit,  or  by  strong 
determination ;  or  may  happily  be  avoided  altogether,  as  in  the  case  of 
people  who  possejw  immunity.  The  tliflerence,  then,  between  a  good  aulor 
and  n  bad  one  appears  to  rac  to  lie  m:unly  in  the  difference  in  their  mode 
of  respiration  ;  and  the  cause  of  the  compluint  seems  to  be  seated  neither 
in  the  8tonia<!h  nor  in  the  brain,  bnt  in  the  thi-oat.  Considering  the  very 
delicate  sensibility  of  the  larynx  and  thf  pharynx,  their  close  pmximity, 
their  direct  communication  with  each  other,  their  connecU'd  inner^-ation, 
the  immediate  contiguity  if  not  the  actual  identity  of  the  cerebral  ami 
probably  also  of  the  Hpinal  centres  for  respiration  and  for  vomiting,  and 
finally  the  ease  Mith  M'hich  vomiting  can  be  provokeil  by  simple  titillation 
of  the  fauces,  wo  can  readily  understand  how  either  momentary  or 
constant  irritation,  annoyance,  and  distress  of  one  may  either  by  direct 
or  reflex  action  bo  transmitted  to  and  produce  cffectA  upon  the  other. 
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SynptamB. — The  ploasurablo  sense  of  physicAi  and  mental  evhilATA- 
tion  which  in  the  first  effect  produced  by  a  modenue  degre*  of  molion  on 
the  wiit«r  Booii  gives  way  to  a  void  ur  ciiipty  feeling  at  tbc  »tontacb 
and  a  craving  like  that  of  hunger,  IniL  with  no  desire  \jo  imrtake  of  food. 
A  fcicHngof  opprcMion,  weight,  otRinking  at  the  epigastriuin  ;  an  increaite 
of  the  muctift  and  saliva  in  the  momh  and  thioai,  which,  iiisiojtd  of  hoing 
(wallowed  by  degrees,  is  ^il[iod  down  ;  an  occasional  gape  or  yawn, 
KPinetiiDe^  tnllowerl  or  preceded  hv  a  si^h  ;  a  sudden  pallor  of  the  face ; 
a  little  i-hoking  eon^h  or  hiccup ;  a  hawking  up  and  expectoratiun 
of  viscid  uiucus ;  a  »uniK>  of  tKpieamisbneBa,  us  though  any  momoiil 
vomiting  might  occur:  tlalulunt  or  sour  eructAtions ;  together  with  the 
general  state  of  mind  and  l»ody  consequent  thereon,  namely,  physical 
weakness,  nientnl  and  nervous  depi-eiwion,  gidilinofu  and  faintness,  are 
Aure  and  certain  signs  of  a  disordered  stomach,  and  constitute  the 
premonitory  symptoms  of  an  uttjick. 

The  principal  ayraptoms,  when  an  attack  has  once  set  in.  may  I>o 
divided  for  the  purpose  of  examination  into  two  groupH:  those  Itelonging 
to  the  stomach  and  those  bolonging  to  the  head.  The  first  or  gastiic 
group  comprises  nausea,  vomiting  and  retching,  t^ital  loss  of  apiMJiite,  and 
constipation  ;  the  second  or  cephalic  group,  which  the  Germans  call  iho 
"  paychic,"  consists  of  faintness,  giddiness,  and  headache.  In  some  persons 
the  gastric  group  prwlominates.  in  others  the  cephalic  :  but  in  the  mnjority 
of  ca^eii  iMth  the  stomach  and  the  head  participate  :dike,  and  cumpani- 
lively  few  persons  suffer  from  the  one  group  to  the  exclusion  of  the  other. 
I  shall  iwesently  make  further  reference  to  this  wbitrary  distinction  be- 
cvoen  the  two,  but  must  first  describe  the  symptoms  indivifhially. 

1,  Aovsea.—'Yhis  xvas  the  name  given  by  the  ancients  to  denote  sen- 
nckness ;  it  is  now  u»cA  only  to  denote  iu  leading  synipUim.  Common 
enotigh  in  febrile  complaints,  in  severe  inttammatoiy  diseases,  in  organio 
disesua,  in  sudden  and  violent  shocks  to  the  system  generally,  and  in 
divert  forms  of  reflejc  irritation  and  cxdtemcnt,  this  distressing  feeling 
frequently  constitutes  the  principal  and  wmetinies  the  only  symptom  of 
■ua-sicknees.  In  ntisceptible  people  it  may  Iks  provoked  by  the  eight  or 
even  by  the  mere  thought  of  undulating  movements. 

2.  i'vn\it\ng  and  Jidcliin^f. — Sea-sjckneas  may  1>cgin  an<!  end  in  nausea, 
Mid  nausea  alone ;  but  sometimes,  and  especially  in  the  caite  of  children, 
it  consists   of   vomiting   only,  which  may  occur  quite   suddenly   and 

inexiieft*^ily,  without  any  previous  warning  or  indicatiou,  and  without 
lU^ing  any  inconveniouce.  But  as  a  rule  the  vomiting  is  usstK-iiited 
with  nausea,  hcad;tche,  heaviness  of  the  head,  and  giddinesi^,  atid  is 
foUowei]  by  most  viol«>Tit  and  distressing  retching;  the  little  nourishment 
thai  can  be  tJiken  is  immediately  thrown  up,  but  auhso<^ucntly  only 
the  uueiu  and  saliva  that  is  swallowed,  along  with  gastric  fluid  and 
greon  or  yellow  bite  ;  later,  pure  bile  comes  up  alone.     Meanwhile  the 

Cnt's  strength  begins  to  fail,  he  fidls  into  a   low  despondent  slate, 
DCS  iDdifferent  alike  to  circumstance  and  fate,  and  feels  inclinorl  to 
irisb  (if  wish  be  can)  that  death  itself  might  end  his  sufferings. 


3.  />«w  of  A}yptt}i^  tind  Cousti/Mtlinn. — States  of  ph-asure,  we  are  told, 
are  concomiuint  with  an  increitse,  and  sUiU's  of  |>ain  with  an  alKitenii'nt 
of  some  or  all  of  tUv  viul  powers;  the  same  is  true  of  comfot-t  an  J 
distress.  Thia  will  account  in  great  measure,  if  not  enlirely,  for  the 
anorexia.  Like  the  nauscn  of  many  other  forms  of  gastric  disorder,  hotli 
functional  and  organic,  the  syrnpttniiatic  nausea  and  anorexia  of  smt  sick 
ne&s  attain  a  ({uiti^  exceptional  degree,  and  arc  nut  of  all  proportion  to  the* 
actual  gi-avity  of  the  cjise.  Not  only  does  the  apjietite  for  food  continuit 
in  abeyance  as  long  as  the  disorder  \n»u,  but  bo  also  does  that  for  every 
other  kind  of  enjoyment  nr  tadulf^cnce  ;  even  sleep,  which  oflcii  cannot 
be  obtained  until  the  vititl  power?  are  exhausted,  is  fre(|ucnt)y  disturbe<l 
and  fails  t4)  renovate  the  failing  [>ovrent  of  the  Kyfttem.  In  pei-sonit  of  u 
delicate,  wvak,  and  nervous  constitution,  who  have  only  a  Klendir  stiwk  of 
health  and  sti-ength  wherewith  they  nuiy  encounter  Buch  attacks,  the  re- 
covery L8  often  tedious  and  the  effects  arc  sumetiniee  serious.  Constipa- 
tion, though  [lartly  due  to  lack  of  pi-opcr  stimulatian  of  the  Ixiivel  1>y  the 
gastro-biliary  secretions,  may  partly  be  ncrounred  for  by  the  iineaay  nnd 
(liBtressing  motion.  In  milway  travelling  the  constant  oscillation, 
vibration,  and  concussion  to  which  the  body  is  exposed,  while  most 
<le8tnictive  to  the  plant,  are  more  or  less  injurious  t«  the  animal  system  ; 
not  only  are  they  most  fatiguing  to  the  Ixwly  and  tvtnng  to  the  eyesight, 
but  tbey  delay  the  process  of  digestion  itself,  auid,  by  paralysing  the 
natural  ponstalsis,  induce  cfjnatipution  and  sometimes  end  by  causing 
siekness.  It  is  maid  that  these  and  other  ill-effecls  of  railway  tmvelling 
have  been  considerably  diminished  njton  ttert&in  lim-s  hy  the  intiYMluctinn 
of  the  bogie  car.  So  too  in  seasickness  the  raot<on  causes  consti|Nttinn, 
and  the  cunati|xition  serves  to  augment  the  other  sYmptoma  and  also  in 
a  measure  to  provoke  them.  The  amount  of  urine  .also  is  diminished, 
but  this  depends  more  directly  on  the  vomiting  and  the  small  amount  of 
tliiid  swallowed. 

4.  Giddznema  and  Hradarhe, — The  heailache  is  generally  frontal,  though 
Bometinit^<(  almi  vertical  or  occipital ;  it  is  either  of  a  dull  ami  hejivy,  ur 
of  an  aching,  throbbing  character,  and  i*  usually  iiccora|)anied  by  a 
feeling  of  fatigue  or  stjrunesa,  nnd  by  aching  or  neuralgic  pains  at  the 
back  of  the  orbit.  In  the  paroxysms  of  retching  and  of  vomiting,  the 
eyehidlti  are  protruded  and  fed  uif  thongh  they  wore  starting  from  their 
eocketA,  and  the  ve-s»eln  of  the  head  and  neck  are  swollen.  V^tch  of  these 
conditions  may  and  often  docs  occur  in  any  ordinary  att:ick  of  vomiting, 
and  it  would  be  needless  to  descrilH'  them  here  were  it  not  that  on 
account  of  their  pertinacity  and  severity  they  become  more  distressing 
and  pmnouncorl ;  in  port  they  may  be  dne  to  Byo-slrain,  but  they  are 
mainly  duo  to  the  disoi-dor  of  the  stomach.  The  giddiness  or  \trlipo, 
however,  which  is  not  toW  reganled  as  an  inlognLl  {mrt  4»f  the  complaint, 
but  only  as  accessory,  may  possibly  be  due  to  usual  or  perhajis  to 
labyrinthine  pfrturlmtions. 

Which  of  these  two  afTections,  the  cerebral  or  the  gastric,  is  primar>'. 
or  whether   they  are   independent  of  each  other,  is  still  n  natter  of 


tliiFptite.  Probably  thurv  is  »  cui-Uin  aiiiounl  of  tnilh  in  both  of  lht>»e 
cunjccturi;!*,  but  few  whu  contemplate  the  subject  from  a  practiail  nither 
ihaii  a  hv[)Othetical  or  even  an  experimcnta]  point  of  view  can  Uoubl 
ihjii,  even  if  ihey  are  related  to  each  other,  the  probability  i«  very 
lunch  in  favour  of  the  gastric  mthcr  thun  of  iho  cerebral  alTection  being 
primiiry.  Giddiness  indeed  in  often  due  Ui  overIoa<icd  or  dLsonk-tud 
stfimorh,  to  gastric  or  to  intestinal  initation  ;  but  in  sea-eickness  it  is  the 
symptom  monil  rea<Jily  relievt'd  by  lying  down,  and  I  therefore  tbiuk 
it  much  more  likely  to  bo  due,  as  WolIatitDii  believcil,  to  gravitation  of 
the  blootl,  combined,  of  course,  with  the  sight  of  shifting  images  and 
distil rlwincc  of  the  equilibrium. 

0.  fj'-iwral  or  CimtJituti'MUtt  Condiiitm. — This  has  partly  been  ex])liiined 
in  the  statements  made  above.  There  are  signs  of  shock  or  collaiise  of 
the  iierV'mR  sytiteni,  tog<!tbor  with  a  tpiatti-febnle  fltiite  ;  altitrnate  heatA 
and  chilU.  with  fretjuent  chattering  of  the  teeth  and  shivering,  pervade 
the  system  ;  the  eyes  lu-e  dull  and  &rimctimes  bloodshot  from  excessive 
"training;  the  coniilenance  bccuiDes  extremely  pale,  inexpressive,  aud 
dejected  ;  the  complexion  often  has  a  greenish  hue.  The  heart's  action  is 
lepresscd  ;  the  pulse  and  respirjilion  cpiicli  and  feeble  ;  the  skin  cdd  and 
ftcii  clammy,  while  the  tongiie  is  moist  but  slightly  coated.  There  is 
alwayH  sumo  degree  of  holHilude;  the  mind  in  utterly  indiflercut  to  all 
around,  no  consecutive  tniin  of  thought  can  hv  pursued,  and  tiie  func- 
tions of  the  brain  appear  to  be  almoiit  suspended.  There  is  a  gcneml 
feeling  of  soreness  all  over  the  body,  a  sense  of  weariness  and  fatigue, 
atid  always  more  or  less  exhaustion  or  proatration. 

Course  and  Progress. — If  the  voyage  be  a  short  one  the  sympt^ims 
usmiliy  subside  as  soon  as  \i  is  over ;  iwuiRea,  giddiness,  and  hoadjtrhe  may, 
aiitl  after  a  Hrst  voyage  in  partioubr  often  do,  cuntimie  for  a  day  or  two, 
and  sometimes  even  lunger ;  but  they  arc  riouc  the  less  on  that  account 
anionablc  to  treatment.  People  sometimes  have  recourse  repeatedly  to 
•hcjrt  voyages  or  pleasure  tri|>fi  ujkjii  the  ct.>a8t  in  order  to  recover  health ; 
the  rougher  the  weather  and  the  sicker  they  become,  the  Ix^ttcr  arc  tboy 
pleased.  Possibly  in  cases  in  whirh  the  liver  is  inactive  an<l  the  tlig«)stive 
power  feeble,  or  where  the  one  i«  engorged  and  the  other  over-wrought, 
Kiich  voyaging  may  be  beneficial ;  oiid  it  was  piolmbly  on  this  account 
[that  Ihirton  recommended  it.  In  longer  voya^^es  four  successive  stages 
i.ty  !>e  recognised,  namely,  thuse  of  depression,  exhaustion,  reaction,  and 
knralesocnco ;  but  the  symptoms  altogether  rarely  liuit  for  longer  than 
week,  vtjry  often  they  remit  in  the  course  of  three  or  four  day.s  but 
rrciir  if  the  woither  become  worse  or  the  buwi-ls  costive,  The  wDi-st 
time  U  in  the  morning,  the  patient  almost  always  feels  better  tuwards 
the  evening ;  but  the  reaction  is  gradual  and  progressive,  and,  with 
careful  regulation  of  the  diet  and  attention  to  the  bowels,  the  relief 
cxjwrienccd  on  getting  accustomed  to  the  motion  of  the  vesjtel  is  per- 
manent. In  »ome  few  cwacm  the  symptoms  never  ce;ise  until  the  end  of 
the  voyage,  evt>u  though  it  be  a  long  and  tedious  <ine  like  that  to  India, 
China,  or  Australia;  and  we  sometimes  meet  with  persons,  generally 


women,  who  having  come  on  boai-d  in  fooblo  health  or  with  a  delical« 
constitution  nevor  leiive  their  f>c«li4  until  they  <juit  the  veasel :  on  the 
other  h;in<I,  such  persons  oftfln  find  their  health  very  much  improved,  if 
not  ifntiroly  riMtorDd.  In  women,  too,  tho  mcnstnifil  molimirm  areoisiiiilly 
more  severe,  tho  flow  may  either  be  uugmciit4.'d  or  diminiaheU  or  some- 
times interrupted  ftltogethcr,  and  the  period  in  frequently  mottt  irreguhir. 
lu  pr^ant  women,  contmry  to  wh.-it  mit;Ia  nuturally  be  ex|M)Cted,  mi*- 
cnrriago  is  not  moro  prune  to  occiw  than  it  is  ushorc ;  but  extra  eiire 
should  be  filways  lukun  ot  thorn  so  jis  to  avoid  the  risk  of  injury,  or.  if 
labiiur  shoiilJ  occur,  of  puat-piirtnni  haemorrhuge.  It  has  been  stated  by 
Hiniex  tliHt  u  >tuitable  pessary  will  oden  completely  relieve  an  attack  of 
80«-8ickncss  in  women  who  have  some  uterine  displacement. 

Complications.  -Continued  ameH,  such  as  those  ulluded  to  above,  and 
others  of  a  lesa  protnicted  character,  not  infrequently  assume  u  Iok  trr 
ailtfmimic  form,  and  require  a  cmHidorablo  amount  of  cai-e.  The  vomiting 
may  abate  somewhat,  but  nothing  will  reniniu  upon  the  stomach.  lUKi 
ultimately  the  ptiticnt  is  rpiite  unable  to  swallow  any  solid  food  und 
13  averse  from  taking  any  liquid  uourishment ;  he  will  only  suck  a  Uttlu 
ice.  The  nausoa  is  constant,  tho  Throat  and  month  arc  juircWI  and  dry 
itnd  tho  skin  likewise,  the  t<!mpeiutiire  is  above  the  normal,  the  pulse  quick, 
small,  and  feeble,  the  respiration  simllow  and  increased  in  frcquijiicy,  the 
complexion  sallt>w  ami  the  conjunctivae  tinged  with  bite,  the  countenance 
expressive  of  anxiety,  and  a  raild  delirium,  a  very  rare  concomitant  of 
sea-sickness,  may  supervene;  in  those  cases  there  is  always  |Mun  and 
tcndurne&ii  of  the  abdomen,  generally  in  the  region  of  tho  stomacli. 
These  symptoms  closely  corre8[K>nd  with  those  of  acute  or  subacute 
gastritis  ;  and  there  is  every  reason  to  believe  that  in  the  act  of  vomiting 
the  stomach  may  be  wrotiched  or  strained,  or  the  mucous  membruiie 
irriUitod  by  the  action  of  the  ^atitric  juice.  Seasickness  sometimes  take» 
tlie  form  of  diarrhoea.  Juuiidico  is  very  rai-e  except  when  the  liver  1ia« 
been  previously  deranged. 

It  is  not  at  all  uucomnion  for  d<iirmm  ireiiteiu  to  occur  at  sea,  though 
whether  this  l»e  promoted  by  sea-sickness  may  be  consiflerixl  doubtful ;  it 
is  in  mv  opinion  much  more  likely  to  dc|tend  on  const  I'palinn  of  the 
bowels,  /ns'tniiif,  particidarly  monomania  of  a  suicidal  chanicter,  is  not 
infrequent,  though  it  doc**  not  always  follow  that  it  depends  immediulcly 
upon  the  muLion  any  more  than  the  delirium  tremens  does ;  or  Chat  it 
was  oi;ca.4ioniKl  by  sea-sickness.  Women  who  may  or  may  not  be 
hysteriojil  are  sometimes  sei/^d  with  fainting  tiu  or  fall  into  a  stale  of 
freiiity  in  eonswineucc  of  the  Wolence  and  contitmanc*?  nf  the  sickness,  or 
of  the  extreme  wcuktiess  and  pniiitration  resulting  fi-om  it.  All  such 
patients  shoulil  \te  watchetl  most  carefully,  and  if  noeeasury  locked  up. 

Without  denying  altogether  the  possibility  of  tiMih  from  8ca-8ickuc«& 
pure  and  simple,  we  must  hesitate  before  admitting  il.s  occurrence.  I 
Wlicvo  that  it  nmy  occur  in  consequence  of  the  gastritis  idreudy  men- 
tioned, in  consequence  of  syncojHr,  or  iierha[w  from  sheer  exhaustion. 
In  cases  such  as  these,  if  death  occurred,  it  might  properly  be  attJ-ibut<Hl 


■ea^ckiit!S8  as  tho  primary  caiuo :  btit  it  wouU)  perfurct*  bo  ueijessury 
to  qiiole  the  leooiidary  and  mure  iramtMliato  cause  aUo.  This  woiili) 
apply  atill  more  particularly  to  case^K  in  which  (Trath  occurs  in  conseqiienca 
of  tho  entrance  of  a  piece  of  undigested  food  into  the  glottis  duriitg 
vutuilin}; — the  imiuedinle  cause  of  death  bcin^  of  courae  not  sca-sickncss 
but  HtilTocatitm.  In  :iU  such  cases  it  would  l>e  adviHsblu  to  maku  a 
rfteeropsy,  nnd  lo  look  for  some  suddfii  Ciiusti  of  death  such  as  apoplexy, 
'jiDeurybui,  a  large,  dilated,  or  fatly  heart,  aortic  ur  mitral  disease,  pneu- 
monia, nicer  of  the  stomach  or  bovel,  strangulated  hernia  or  granular 
Iddneys;  but  in  any  circumstances  it  would  .-vtill  l»e  difficult  to  regard  a 
disorder,  due  to  nothing  more  than  a  perverted  function,  as  a  principal 
or  CAiential  cause  of  death. 

Sequels. — If  the  stomach  has  been  o%'eratrained  by  constant  vomiting 
and  retciiing,  and  especially  U'heii  haemoptysis  h:is  occurri'<l,  {KLtienis 
should  ho  cautioned  not  to  [wrtake  of  any  rich  or  indigestible  food,  and 
may  he  ad%ised  that,  if  they  are  careful  not  to  indulge  tbcir  appotite  too 
much  ut  first,  the  symptoms  will  soon  disiippcar.  Fundamental  impairment 
of  health  or  constitution  is  very  rare,  and  is  probably  confined  entirely  to 
fuch  cases  as  have  been  dosed  too  freely  with  bromjile  or  other  sudatives, 
or  to  tbose  whose  sickness  has  l>ccn  either  cuuscd  or  aggravated  by 
improper  feeding  or  injurious  surroundings  such  as  bilge  air  or  bad 
odours  from  tb«  cargo,  neither  of  which,  however,  is  likely  to  occur  on 
bouitl  any  first-rate  passenger  ship.  Improved  rnilritiou  and  freedom 
roia  worry  and  care  are  no  small  benefits,  a!i<l  there  can  be  but  few  who 
nut  gain  thereby.  The  old  (Ireuk  writ4;ni  considerud  that  8ea-sicknest< 
wnn  ^Uutarv  provided  it  did  not  become  too  severe ;  and  in  my  opinion 
it  would  pmttfibly  promote  the  chances  of  conception. 

Immunity. — Cases  of  complete  exemption  are  not  only  mucb  more 
numerous  than  in  commonly  suppO!<cd,  hut  are  also  most  instructive ;  for  tbey 
furnish  us  with  indomitable  pmof  that  eea-eickness  cannot  possibly  be  due 
t4i  any   change   of  an   organic   or  physical  description   which  would   of 
necessity   affect    them    as   well  as   others,   but    must   result   from   bume 
mctional  disturbance  ut  which  the  majority  of  peoplt*  are  liable  but  from 
rhich  they  thcm»elvo8  are  free.     Is  their  freedom  due  to  some  nattirnl, 
ac4juired,  or  hcreditAry  idiosyncrasy?     Can  there  be  anything  peculiar  in 
:  tbcir  diet  or  their  habits  which  will  account  for  ilt     Have  they  got  the 
ck    of    roluntfirily   compressing  their  alKlominal    viscera    and    of  so 
fpreventin':  it?      7V»  tlo  /Aw  tltf^  would  pniltiM^  iinve  tu  draw  tlifir  ItrMlh  itud 
dttw  ihf  [lioUiA.     Or  is  it  possible  that  thoy  do  not  feel  tho  motion,  or  that 
if  ihey  do  they  are  able  to  ignore  it  1     Lord  Macaulny  and  LVotcssor 
Sidgwick  are  ^d  to  have  avoided  soa-sicknesa  by  reciting  poetry,  atid  this 
no  doubt  diverte<l  their  attention  from  the  sensations  they  would  other- 
rise  have  felt-      So,  again,  if  one  is  occupied  intently  with  any  work  or 
luty  one  may  encajw  entirety,  while  those  who  h;n  e  nothing  to  engage 
their  att<?ntion  may  lie  lying  prostrate. 

Now  thftt  physical  training  has  Iweomo  so  popular  it  should  be  quite 
easy  matter  for  active,  energetic  persons  to  acquire  the  faculty  of 


mlapUtig  tbemsclvfii  aud  ihetr  raspirHlory  moveuenls  to  the  peculiur 
motiuna  lltit  Iwluiig  U»  lliuu'  now  enviroriiuciit.  For  thts  pur{>oi>u  no 
exorcises  etjual  those  of  itqujitic  Bjtorts,  such  aa  rowiug,  awimiuinyj  anil 
WAier  ))olo,  which  aro  all  so  very  suitable  for  the  physical  educaiion  of- 
a  maritime  populutton,  and  have  such  n  marvellous  efTect  upou  the 
ilevelMpmeiit  oi  tbe  rospimtory  tract.  To  k-arii  t-o  brwithe,  says  Checklcy, 
is  to  learii  the  A  B  C  of  phyeical  health,  and  his  viciv  is  fully  endorsed 
by  iho  medical  profession. 

Treatment. — 1.  l*ruphtiU\ctic. — This  consists  mainly  in  careful  regu- 
lation of  the  tfDweU  and  adjtutraont  of  the  diet  for  a  day  or  two  at  lejwi^ 
if  possible  for  a  week,  before  the  beginning  of  the  voy;ige.  The  diet 
should  be  of  the  lightest  p<tssil>tti  deitcription  consistent  with  the  niaiti- 
tcnance  uf  health,  luid  ibusc  wlio  desire  to  avoid  sea-!iickuc»s  sllugetbcr 
cannot  do  betttir  than  adopt  a  purely  vegetarijia  diet  for  the  nonce  ,  all 
alcoholic  drinks  aIiouUI  l>e  forbidden,  and  nothing  Kbuuld  lie  used  either 
as  a  condiment,  food,  or  drink  which  has  the  slightest  tendency  to  confine 
or  cotulipato  the  boweU ;  ;in  antibilious  pill  or  two  shunld  be  taken,  if 
necessary,  every  other  night  so  as  to  bring  the  stomach  and  the  liver  into 
thorough  working  order.  It  tbo  voyage  has  to  be  begun  without  much 
time  for  prepanttiuii,  then  one  blue  and  two  compound  rhubarb  pills  should 
be  taken  the  tnght  but  one  before  embarking  ;  or,  if  greater  ex[K!<litiun 
be  required,  a  dose  of  Hunyadi  or  of  Friedricbshall  wat^^r,  or  some  gentle 
saline  aperient,  such  aa  Oarlshitd  or  Glauber's  salta,  should  be  tAken 
wann  before  breakfast.  The  traveller,  however,  should,  never  go  on  board 
upon  ;tn  empty  stom.ich  ;  the  last  meal  i<hould  bo  a  hearty  one  and  a  glasa 
of  sT^Mit  may  be  allowed.  It  has  been  asserted  that  the  steady  use  of 
bntmi'Uw  foi  several  dnys  hoforo  tlic  voviigt*  will  i-ender  people  leu 
susceptible  to  seH-sicknes-S  aud  this  I  think  may  be  admitted  ;  on  the 
other  hand,  the  indiscriminate  or  continuous  use  of  them  must  be  un 
oquivoadty  cundomnc<l.  Hammond  expostulated  ver>'  strongly  against 
this  practice,  and  his  cvporiciioe  is  fully  confirmed  by  many  other  medical 
men  both  ashore  anil  ailosit  ;  l>e  Vries  employs  only  one  or  two  doses  of 
30  gnuna  each,  mth  2  or  3  grains  of  calomnl,  if  necessary,  lK;for»^  emlwrka- 
lion.  The  bromides  all  exert  an  anaesthetic  action  on  the  larynx  and 
the  pharynx  ;  they  were  originally  recommended  for  the  use  of  travellers 
with  the  object  of  diminishing  the  excitability  of  the  nervous  system 
generally,  but  their  chief  utility,  in  my  opinion,  is  due  rather  to  their 
specific  action  on  the  throjit,  and,  if  my  view  of  the  pathology  be  correct, 
they  would  probably  be  (piite  as  serviceable  and  at  the  same  time  less 
injm"ious  were  they  in  future  to  Ixi  used  in  the  fonii  of  lozenges  or 
pastilles  ;  this  might  also  possibly  apply  to  certain  other  remedies  to  be 
referred  to  presently. 

2.  Hemtdial. — Atropine  and  hyoscyamino  also  act  in  some  degree  upon 
the  throat,  and  are  often  used  witti  gi-eat  advantage  ;  they  may  be  taken 
in  the  form  of  sulphate  once  or  twice  a  day,  the  di^se  of  the  atmpia  salt 
being  from  ^-jhr  ^  iJU  "'  ^  grain,  and  that  of  the  hyoscyamino  m\i  from 
lin  ^  VtF  "'  i^  grain.     When  the  vomiting  has  set  in  the  hypodermic 


method  may  be  empioyetl  with  more  success ;  Skinner  used  oV  to  ^  gr.  of 
rj'chnine  sulphate,  with  y-J-^  gr.  of  the  atro|Hii  salt  for  each  iaaertioii. 
^bia  applii'ji  to  coaiiiiu  also,  and  to  the  ut^e  of  ergotiii  for  nienorrhagia. 

Chlorctone  has  been  recomraended  in  three  doaeg  of  5  gra.  eHch,  one 
to  bo  lakon  everr  two  hours,  mnro  particularly  in  cases  of  j)rogiianey. 
Dornhtiith  strongly  advocatts  the  use  of  ;ui  abdominal  bandage,  and  the 
practice  of  deiip  inspiration. 

Some  deem  it  best  merely  to  use  a  placebo,  and  leave  the  case  in  the 
inds  of  nature,  the  force  of  habit,  and  the  rctui>enitive  powci-s  of  the 
rstcnif  \rhilc  uthers  have  their  nostrums.  One  man  pins  hia  faith  on 
vatidol  or  valerianate  of  menthol,  another  tindx  t:hlara!  much  nioi*e  useful, 
a  thinl  preftrs  rhlorobrom  (a  mixture  of  liromide  and  chloralamide) ;  a 
foarth  prescribes  sulphonal,  while  a  lifth  assorts  there  is  nothing  like 
liiie«ihesinc,  which  Ia  usually  wl ministered  in  dotn.-s  of  5  to  10  grs.,  but 
thkli  .Schliep  gives  in  much  larger  tloaes,  viz.  2  to  3  gmmmts  (  =30  to 
■15  gra.).  One  would  scarcely  expeot  a  roniedy  like  (piinine  to  be  employed 
iu  this  afltuxion,  but  it  has  been  found  to  be  usefid  both  by  Semanas  and 
Knapp,  who  regard  sca^cknoss  as  a  manne  malaria.  Chance  found  that 
a  ilusc  of  laudanuni  taken  before  he  went  on  board  made  him  absoltitely 
indifferent  not  only  to  the  motion  of  the  vesBel  but  also  to  the  recollec- 
tion and  the  dreofl  of  its  elfectA,  and  he  used  it  subserpiently  in  smaller 
quantities  with  equal  benefit. 

One  observer  found  tluit  when  he  got  his  stomach  6rmly  wedgefl 
between  certain  structures  on  the  deck  the  sickness  ceaaed  entirely,  but 
retiinie<]  as  often  as  he  disengaged  himself.  Bonnet  found  some  cases 
yield  to  hypnotic  8Uggc«tioa  Wolf  employeil  hot  compresses  to  the 
bead.  Madcuf  gives  a  good  accoiuit  of  continental  opinions  on  the 
subject. 

To  lie  Hat  upon  the  back  with  the  head  upon  the  level  is  undoubtedly 
the  posture  most  approved  by  the  public ;  it  should  lie  assuraerl  before 
the  vessel  leaves  her  berth  or  moorings.  Long  preferretl  to  let  the 
heafl  hang  down  a  little  :  this  position  of  extension  is  one  that  floward 
rrcunimended  in  cases  of  auspondcd  aninmtion,  and,  involving  as  it  doc-s 
a  wider  opening  of  the  glutlis,  it  would,  1  think,  )jc  more  efl'ectual. 
M;ickenna  thought  it  best  to  lie  upon  the  [right]  side  and  thus  to  keep 
the  head  Wlow  the  axis  of  the  Iwdy  ;  the  curvilinear  attitude,  recom- 
mended by  Neuhaus  shortly  afterwards,  has  already  l>e*n  referred  to. 
Cliapnian's  )ce-1>itg  to  the  spine,  though  once  u  faeliionable  remedy,  was 
cuudcmned  by  Kordyce  Barker  and  has  fallen  into  deauetude,  and  the 
uae  of  ice  is  now  confintHl  to  sucking  it  or  flipping  ice-cold  water  ur 
champagne  in  order  to  relieve  the  dryness  of  the  month  and  throat 
and  quench  the  thirst.  Considerable  relief  may  also  be  obtained  by 
jocking  lemons  or,  when  these  are  all  consumed,  by  using  lime-juice, 
Irhich  when  mixed  with  soda-water  makes  a  pleaaant  drink.  Beef- 
b«af  or  calf's-foot  jelly,  veal-  or  chicken  broth  and  a  little  gniel, 
arfVWrOM^  or  barley  water  often  constitute  the  only  nourishment  thjit 
Oka  be  taken.     Still  it  is  always  best  to  bite  or  at  least  to  »uck  a  cniat 
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of  brend,  -a.  piece  of  totist,  a  bisciiit,  or  a  msk ;  while  a  aip  or  two  of 
port,  champagne,  or  oA'en  stout  ir  often  invahiablc. 

iMiring  a  slight  attjick,  or  when  the  patient  is  recovering,  coridimeute 
such  as  ciirry,  \Vorce8tcr  e:mce,  antl  Cayenne  pepper,  though  injuriouB 
in  thu  worst  sta^'e,  become  vi>ry  ntuful ;  while  gin-cocktail  or  IVlixir 
v6g6tal  (Ib  Grande  Chjirtreuae  miiy  be  sometimes  used  with  great 
advantage.  To  take  a  draught  of  did  sea-WAicr,  to  bathe  the  hands  and 
face  in  it,  and  to  face  the  air  on  deck  as  much  as  possible,  are  simple 
meaaureK  of  the  greatest  service. 

Unless  then,  it  be  to  get  over  short  voyages,  the  less  we  resort  to  drugs 
the  better ;  they  increase  the  nausea  and  oftentimes  the  vomiting,  wliich 
is  bulb  discounigirig  to  the  patient  and  disappointing  to  the  doctor ; 
the  warmest  advocates  of  speciHc  remedies  candidly  confess  that  they 
are  of  comparatively  little  n«e  unless  the  treat-ment  be  begun  Iwfore  the 
voyage,  a  course  t^  which  very  few  who  are  bent  either  on  business 
or  on  pleasure  are  willing  to  submit  Those  who  can  resist  the  inclina- 
tion to  lie  down  and  who  keep  continually  moving,  endeavouring  to 
a<lapt  thetnsetveii  and  especially  the  mochnnism  of  their  ri^spinition  to 
the  motion  of  the  ve^el—whicb  can  best  bo  done  by  meani>  of  catistheiuc* 
in  the  open  air,  by  shouting  or  by  singing — n'ill  soon  become  accustomed 
to  it.  If  we  use  a  drop  or  two  of  chlurufurm,  a  few  grains  of  chloral, 
a  little  bismitth  or  magnesia,  ingluvin  or  pepsin,  or  some  peppermint 
or  ginger ;  employ  an  occasional  c-athartic  or  some  aperient  saline  and 
secure  ft  daily  movement  of  the  Iwwels,  if  noccasary  by  the  use  of  an 
enema  or  snpiiository,  we  shall  probably  succeed  in  the  majority  of  cases ; 
others  must  be  treated  in  accordance  ^rith  the  special  features  of  their 
case  ;  but  of  no  bodily  disorder  can  it  be  more  truly  said — "  Our  remedies 
oft  in  ourselves  do  lie." 

J.  R.  Stookkr- 
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MOUNTAIN  SICKNESS 

B;  Proreuor  T.  Clifforp  Au^t-ir,  M.D..  F.K.S, 

Synonyms. — Fr.  Mai  tUs  mmtoffncs ;  Gorm.  Bagf.rankh€U. 

Short  Description. — LassituHe,  nAUsea,  quick  And  gapping  respiration 
iucrea»od  on  the  slightest  effort,  and  heufiuche,  arising  in  all  men  at 
nn  ahiuidc  of  1G,500  feet  ami  upwards,  auti  in  some  at  lower  luvuls. 
Vomiting,  when  it  occurs,  is  {>ru)Ki))ly  due  to  fatiguu  ur  dy!<|>e]>sia. 

Causation. — The  causes  to  which  mountain-BJcknes*!  hajs  been  attri- 
buted ate  fatigue,  indigestion,  diminished  Htniusphcric  prossurc,  heart 
tulur«,  deprivation  of  oxygen,  diminution  of  carl>onic  acid  in  the  ))lood. 
MoaaOf  who  puts  forw.ird  the  \.iai  eonje(.-turc,  doHignatea  the  conriition 
by  the  not  very  apt  title  of  "acapnia  "  If  it  roust  be  admitted  that  tlie 
idittnns  are  complex,  it  is  becuniirig  clear  ihat  the  prwioiniiiant  cause 
(1e)>rivation  of  oxygen.  It  is  true  that,  even  at  lower  levels, 
diminished  harometriciU  pressure,  fatigue,  indige:^tion.  artd  cardiac  in- 
kpaeity  may  contribute  to  produco  states  resembling  mountain  sickneBS  ; 
18  true  also  that  at  higher  levels  it  is  not  always  or  generally  ooey 
distribute  these  factors  in  particular  cases :  nevertheless,  by  careful 
lpari«on  of  reennls  and  of  phyeiologicul  experiments,  these  additional 
facturs  are  proved  to  l>6  sn  I  •ordinate,  v.triable.  and  contingent. 

It  would  be  difficult  then  Miid  it  is  not  cf  groat  importance,  at  any  rat« 
in  this  place,  to  apportion  exactly  tlte  several  causes  of  the  confused  efiects 
of  bad  or  imperfect  training,  of  improper  foml,  of  caRual  indisposition,  of 
lagging  heart,  and  so  forth,  which  may  and  often  do  apjiear  in  the  eourse 
of  mountain  expeditions  undertaken  by  more  or  less  ill-trained  persons ;  and 


it  is  manifciit  tbat  in  ihvm  persons  such  disturbances  wilt  come  on  earlier 
anrl  at  lower  levels  than  in  those  better  fittet!  for  the  work  ;  but  these 
phonoraeii.1  are  inconstant,  and  many  of  them  have  no  necessary  connexion 
with  mountains ;  on  the  other  liarid,  the  symptoms  given  in  the  short 
description  arc  constitnt,  and  L-hui'act«ristic  of  all  |)crsona  on  high  mountain 
or  balloon  Jiseeiils.  The  Jeiitiit  traveller  d'Acosta  diHcrimiriattid  them  with 
remarkable  acumen. 

Let  us  now  tihortly  consider  these  alleged  causes  severally.  For 
the  suppositioit,  many  years  a^o,  uf  hari  failure  om  a  cause  of 
mountain -sick  nerts  I  was  chieHy  reepnnsihle.  That  dilatation  of  the  heart 
does  occur  in  moan  tain-climbing  has  not  been  disproved  by  subsequent 
observoi-s,  nither  the  uontrary ;  my  observations  on  this  subject  have 
indeed  been  torrobo rated  more  or  less  by  Conway,  Koy,  Leonar^l  Hill,  and 
others  ;  but  this  change,  if  nfli^n  coincident  with  momitain-aicknesa,  is 
not  the  (lii-ect  cause  of  it.  Sir  Martin  Conway'K  admirable  sphygmo- 
grams,  taken  at  nay  suggestion  on  the  Karakomni  -  Himalayas,  have 
negatived  an  explanation  of  which  indeed,  on  other  grounds,  I  had 
become  distrustfuL 

Faiiffve  h  from  the  nature  of  the  case  a  very  difficult  factor  to 
eliminate ;  fatigue -prod  ucU  must  frequently  enter  into  the  causation  of 
particnhtr  cases  of  diatreas  during  high  mountain  excursions.  Still,  it 
did  not  avail  Mr.  \S1iyniper  that  on  one  occasion  he  rode  on  horseback  up 
to  an  elevation  of  16,51)0  feet;  mountain  -  sickness  was  not  thereby 
averted.  Again,  mountiun -sickness  is  mitigated  instantly  on  remittance 
of  effort,  and  aggravated  Jia  inataiitly  by  its  i-csumptiuu,  perhaps  even  on 
HO  slight  an  effort  as  the  adjustment  of  the  screw  of  an  instrument  of 
observation  ;  this,  if  nut  conclusive,  strongly  fii]gge.sta  some  cause  more 
immediate  than  the  circulation  of  a  poison  in  the  blomi.  Metabolifiin  is 
increased,  it  is  true,  on  the  High  Alps,  at  any  rate  in  the  traveller  if 
not  in  the  native.  This  is  not  due  to  light  nor  cold,  as  it  continues  in 
persons  at  rest  i[i  a  hut;  nor  docs  it  take  place  at  the  seaside.  On  the 
other  hand,  if  wc  hi-ar  much  less  uf  these  uiountuin  uilmente  than  wo 
used  tfl  do,  it  Is  in  great  |jart  because  of  increased  hotel  comforts,  upland 
huts,  and  a  hotter  knowledge  of  tniining.  Furthermore,  fatigue* products 
are  formed  and  enter  the  blood  in  exercises  other  than  mountain 
excursions,  and  have  been  so  fur  studied  by  many  observers  that  their 
eOects  are  fairly  well  known,  and  can  be  distinguished  from  mouuloin- 
sickness  in  the  strict  sense  in  which  I  now  use  the  name.  ArcUc 
explorers,  great  as  is  their  labour,  do  not  sntfiT  from  mountain-sickness 
projjer;  and  the  cnnditions  of  aeronauts  are  not  altogether  compnntble 
with  those  of  the  luountaincor*.  Of  the  cousorvativo  effects  of  training 
I  shall  speak  a  little  later,  but  the  conjecture  is  no  idle  one 
that  it  may  consist  partly  in  the  production  of  "anti-bodies."  It  is 
known  thai  fatigued  muscles  contain  a  |K>ison  or  poisons  intensely 
poisonous  Ut  animals,  but  that  animals  can  1>e  made  immune  to  them 
by  small  re[)ealcd  doKitgc  in  the  usual  way.  With  fatigue  vascular  tone 
falls,  the  heart   dilates,  albumin   may  appear   in    the  nrine   and    the 
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t«tn|>eniturc  rises :  whereas  in  training,  as  I  aho^rsd  many  yesn  Mgo, 
hanl  exercise  does  not  niise  the  oral  temperature — or  only  by  a  tenth 
or  two.  Tbo  toxic  oardiac  dilatation  thus  iitiiiiccd  nuist  bo  distinguished 
from  that  which  may  ensue  upon  tbe  bi^h  arterial  pressure  incident  to 
oxtraordinary  musculiu'  efforla.  In  fittiguo  proLably  all  the  muscles  are 
thus  umlergoiiig  some  destruction,  ami  it  has  <iccurred  to  me  blutt  iho 
lanpinr  which  is  often  felt  one  or  two  days  after  a  severe  excursion  may 
Ixj  tbo  reaction  after  a  toxic  fever  scarcely  noted  by  the  ardent  niountuineer 
during  the  excitement  of  the  climh.  OiiilleiTianl  and  Moog,  in  five  days 
on  iMont  Bbinc,  noted  an  abnormnl  formation  of  toxic  alkaloidH  whicli, 
reacting  on  the  kidney,  diminiKhed  it6  wnt«-r,  azotieed  matters  and  salts; 
the  Mood  hold  water  in  excess,  the  red  cells  spread  penpher-ally,  and  the 
hat-moglobiii  fell.  The  acuter  symptoms  were  mitigated  in  a  day  or  two 
hy  urinary  flow,  active  formation  of  red  oorpuscles,  and  riiie  of  haemo- 
gloliin  <l  I  a). 

IndiijesUotf,  again,  has  been  regarded  as  a  pot*-nl  cause  of  the  midiidy 
ire  are  now  cousidunng.  And  it  is  clear,  from  tbe  ex]iericncc  of  almost 
every  member  of  the  Alpine  Club,  that  to  mountain -el  irolwrs  a  healthy 
digestion  is  of  fnnd:imental  importance.  On  a  morning  when  his 
digestion  is  nwry,  the  best  of  cliuibers  ma}'  find  himself,  at  no  very 
high  level.  rcducM  to  impoieiiee  by  exhaustion,  nausea,  and  even 
vomiting  :  on  the  other  hand,  great  rare  in  diet,  a  rigoi-ous  use  of  spare 
and  simple  food,  m:iy  be  aft  effective  in  postponing  or  preventing  such 
diBtrew!.  I  well  remember  a  retirement  from  an  a-scent  of  Monte 
HosA  on  account  of  the  repeated  vomiting  and  prosti-alion  of  a  companion, 
one  of  the  beat  climbers  who  ever  tro«l  the  Alps,  I  mvself  being  wholly 
free  from  the  least  discomfort  ;  ho  was  for  the  time  dyspeptic,  I  was 
not,  and  mountain-olimbing  disagrees  siidly  with  men  who  are  out  of 
condition.  Partly  because  of  uiy  utodical  Imining,  jKirlly  because  1  am 
never  ditipcwed  to  cat  much  when  on  the  mountains,  I  have  never  suffered 
from  this  pscudo  mountain-sickness  ;  thus,  never  having  ascended  higher 
than  Mont  Blanc,  I  was  lung  di^fHised  to  disbelieve  in  any  such  malady  : 
I  regarded  the  state  rather  as  a  compound  of  fatigue,  dyspofisia.  and 
heart  strew.  The  experience  of  elimbei-s — sueh  as  Sir  Martin  Convv.-iy, 
Mr.  Whymper,  and  others—at  far  higher  altitudes  is,  however,  conclusive 
cbat  there  is  a  definite  disorder  thus  designated,  one  which  not  only  pre- 
sents nnifoim  features  of  its  own,  but  also  appears  with  a  remarkable 
nniformity  in  all  persona,  wliatever  their  individual  rondilion,  at  a  certain 
altitnde — about  16,500  feet,  and  in  not  a  few  1000  or  2000  feet 
lower.  Oddly  enough,  Mont  Hlanc  seems  especially  fnvonrable  to 
mouiitftin -sickness,  more  so.  it  would  appear,  than  ^lont«  Kosa  at  the 
4wne  elevation :  it  is  needless  to  say  that  the  malady,  or  a  modified  form 
it,  may  likewise  come  at  a  lower  level  if  favoured  in  the  individual 
by  idiod^yncrasv  or  incidentally  lulverae  conditions.  As  between 
^ne  muscular  man  and  another,  climbing  capacity  (npart  from  that  skill 
in  the  game  which  economises  effort)  depends  upon  strength  of  heart  and 
depth  of  respirauon. 
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A  series  of  experimenta  on  digestion  ut  high  altitudes  is  needed, 
especially  on  carl)ohydrate  digestion.  It  ia  said  that  peraoiis  fiittTering 
from  inoiint;un-sicknG.ss  pitsA  dincetic  ncid  in  thoir  urine ;  if  so,  this  is 
due,  I  suppoftc,  to  the  diiuinished  oxygen  tension  in  the  atmosphere. 

The  next  alleged  cause  X'.v  1k-  discussed  \&  the  important  one  of 
ifimtnisltcil  barmiitiriml  j/rf,imiy.  That  such  diminution  is  Jt  potent  cause 
of  bodily  distress  and  disonso  is  well  known  in  the  80-oa]lcd  "  caisson 
disoaso."  But  the  symptoms  of  this  affection  present  many  dilTiTuiK-cs 
from  those  of  moun tain-sick nt^sfi.  'V\m  factor  in  common  between  them 
is  that  of  large  changes  of  harometrical  prewnre.  Ni>w  it  is  first  to  be 
noted  that  in  caisson  work  the  lat^oiu-er  is  soon  accustomed  to  the  one 
pressure  or  the  other ;  in  fifteen  or  twutity  minutes  he  is  easy  either  at 
ordinary  pressures  on  ijuitting  the  caisson,  or  in  the  high  pressuiv 
within  the  machine.  The  danger  lies  in  too  rapid  a  transference  from 
the  higher  to  tlie  lower  pressure.  In  mountain  work  the  transfer- 
ence is  gradual ;  and  the  tryin;;  ehangc  is  in  the  direction  of  falling 
pressure.  A  similarly  graduated  change  from  high  to  nonnal  pressure 
is  attended  with  no  discomfort.  But  even  the  hardened  mountJiincer 
does  not  lose  the  true  niountaiii-sickncss  by  hahitimtion.  My  old 
friend  T.  S.  Kenned}*,  with  Fischer,  when  shooting  sheep  in  the  Ne|iaul 
Hiniulayas,  cam|>cd  for  some  days  at  an  average  height  of  something 
more  than  IH,000  feet;  and  Kenneily  told  nie  that  so  long  as  thoy 
remained  at  and  above  this  level,  the  disinclination  for  exertion  and 
the  rapidity  of  the  breathing  were  never  mitigat^xl,  save  by  night  and 
repose.  Mountain-sickness  dues  not  consiHt,  then,  in  sudden  transference 
from  one  pressure  to  another,  but  is  a  persistent  disability.' 

The  electrical  tension  in  the  atmosphore  is  a  factor  that  may  have  to 
be  taken  into  account.  The  rmtives  of  Colorado  recognise  mountjiin- 
sickness  under  the  term  **  Puna,"  and  assort,  with  apparent  tmth,  tbftt 
the  symptoms  ari>  mutih  more  notable  and  occur  at  a  lower  level  when 
tlumder-Rtonns  are  brewing. 

One  more  cause  remains  to  bediaciisBcd,  Dumeiy,  drprivatioH  of  art/fifn  ; 
this  explanation,  which  we  owe  to  Rert^  wjis  accepted  by  Koy  in  hit 
study  of  Sir  if.  Conway's  experience,  and  is  also  ailopted  >»y  I>r.  Hepburn 
in  his  Oirefrl  ami  lucid  discussion  of  the  subject.  It  seems  that  this 
cause  will  protmbly  suffice  to  explain  all  the  esscnUal  phenomena  of 
mountain  -  sickness,  notwithstanding  that  so  able  lui  experimenter  as 
Mosso  takes  precisely  the  opixwite  view.  In  atiributing  mountain-sick- 
ness 10  diminished  CO^  tension,  Mosso  must  surel}'-  be  wrong  ;  and,  if  so, 
the  souree  of  the  error  mav  1>o  explained  bv  Aggazzotti's  obson-ation 
(p.  24»). 

Ikfarcct  demonstrated  that  fatigue  under  exertion  is  due  as  much 

'  III  Uix  InlialiitaiitK  of  lowor  Iwels  that  i«  :  )int  Dr.  LwdapI  Hill  -^yaUiftt  >t  Qaltn  auil 
Potoul  glrla  <laiiL-ie  linlf  t)i«  niglit,  itii<l  toivadnct  caprr  iu  the  l-uU-rloff.  MoROrer,  b« 
iviuiwU  ua  that  comlim  circle  Hvv  tiillva  lii^Ii  r'niml  ttic  |)«iks  of  the  Ao'le^  in  rvftloui  of 
vo\A  uUonuatctl  «ir  lUamboldt),  vhilr  S»1k-  »wjiu  la  Uio  profound  depths  of  the  occaa 
wb«r*  lJi«  ynwr  pnnQre  U  two  tons  tn  the  Mjuvre  i»oh.  Tlif  poor  plij-iMiWf  *nd  siia^taic 
upect  at  uuuiy  blgbluidvn  iir  to  1m  attril>iitv>l  to  a  low  •lid  r»lli<T  tbiui  to  ai  low  liiuT)uii>t«:r. 
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10  the  exercise  of  the  cerebral  motor  centres  us  to  oxetcifle  of  tlie 
f'trrfajionilin;.'  muscles ;  and  tbat  ihe  soitiic  of  fatigue,  uitributcd  too 
iiUTuwIy  |ierh»|>s  to  the  acciiraulntiuti  of  fatigiie-pnHlnct^  in  due  in  pitrl 
At  any  rate  to  the  supply  of  oxygen  being  inadequate  to  meet  the  demands 
correaponHing  to  effort.  Mr.  Glaieher's  expenence  in  a  trtlioon,  and  the 
results  of  rcbrefttbing  expired  air,  suppoit  the  belief  that  an  imperfect 
supply  of  oxygen  to  the  cerebral  nioh-cuk-a,  although  it  d<K)»  not  prevent 
the  formation  of  a  volition,  yet  takes  away  the  power  to  carrj-  the 
volition  into  effect.  It  is  u  matter  of  cumnion  fxpuricnco  with  us  all 
that  museuUu'  cflbrl  is  mure  easily  performed  if  a  few  long  inspirations  nre 
previously  taken  ;  in  this  way  the  ca|tarily  for  the  effort  can  be  inci-eased. 
At  l6,<iU0  feet  the  oxygen  per  utiit-vohime  of  the  respireil  air  ha*  fallen 
to  K  definite  degree,  to  a  degree  apparently  inconsistent  with  much 
jiCtivity,  or  oven  with  strong  vnlitiou.  Moreover,  thorc  is  a  greater 
relative  al«oq>lion  of  oxygen  at  prussures  lower  than  300  mm.  of 
atmosphere  ;  and,  converaely,  on  surpatwing  SOO  mm.  the  dissoriation  of 
oxygen  IB  disproportionately  increased.  Znntz  and  Schumberg  at  the 
lU'tompH  hut  (9190  ft.)  consumed  respectively  37  and  25  per  cent  more 
oxygen  tlian  at  sea-level,  and  at  1 2,r)0n  ft.  there  wa?  a  Hhc  of  54  per  cent, 
(hhera  in  lietter  training  (I.oewy  and  L.  Zuntz)  useil  only  10  to  20  per 
rent  more  :  hut  the  conitnmption  does  not  nink  nearer  the  normul  than 
this.  Hoy,  on  consideration  of  the  records,  thought  that  with  rare  a 
farther  bright  tliun  Conway's  2't,500  feet  would  1>e  attainable,  and  I  think 
Di'Ht  aathorilies  now  agree  that  a  greater  height  can  be  reached  (cf. 
VTdrkman.  Orabam>  Fitzgendd).  In  man,  when  the  oxygen  of  inspired 
lii-  is  experimentally  reduced  to  10  per  cent,  symptoms  of  dyspnoea 
pti ;  and,  as  I->r.  Hepbuni  sayu,  at  this  external  percentage  the  oxygen 
~in  tiie  alveoli  mn&t  stand  at  lese  than  10  per  cent.  Now  this  fall 
of  oxygen  corresponds  to  .SOOO  mm.  total  atmosphmc  prcasnre,  and  to  a 
hei^t  of  1  7,000  feet  By  habit  the  limits  of  toleration  may  l>o  extended 
somewhat ;  but  perhaps  the  toleration  rather  than  the  capacity  would  lie 
increacod  — the  distress  woidd  be  Icsn  perceived,  although  accurate 
observations  might  prove  the  functiniis  to  l>e  more  or  less  abnormal. 
In  time,  of  ciurse,  the  chest  will  enlarge  in  capacity,  as  indeed  wo 
observe  in  the  inhabitants  of  highlamis ;  yet  Conway  says  that  his 
coolic-A,  M'ho  came  from  a  region  10,000  feet  in  height,  at  17,000  feet 
And  upwards,  were  affected  much  as  the  re«l  of  his  party.  >\irthennore, 
«  romi^nftalory  increase  in  the  number  of  red  corpuscles  docs  take  place. 
and  proliably  re<piire8  a  few  days  to  Iwcome  eaUbliahed  (rti/c  Vol.  1. 
p.  066).  The  apparent  increase  during  the  fir»*t  few  hour«  is  duo  to 
concentration  of  the  blood  by  tran.sudation  of  lymph  out  of  the  periphend 
resMls,  though,  on  the  other  hand,  a  higher  velocity  of  current  might  even 
rodnce  oxidation.  That  there  is  an  increase  of  haemoglobin  per  corpuscle 
cannot  be  aoserted ;  though  of  course  the  total  increase  becomes  con- 
uderable.  Some  readapration  comes  al»out  also  by  development  of  ihe 
retpiraton,-  neuro-muscular  apparatus,  it  is  said  that  ehidlow-breatbing 
antmals,  such  as  rabbitc,  cannot  live  at  heights  of  18,000  feet  for  more 


than  two  or  throe  days,  and  that  after  death  "fatly  defeneration"  of 
the  internal  organs  is  repealed  ;  but  this  sUitoment  uuiy  Iia^-e  to  he 
modified,  for  in  the  pneumiilic-ciUuiict  rabbits  cini  support  a  diminished 
presHurc  utjuiviileiit  to  a  much  greater  height  if  tbey  are  kept  on  a  dry 
surface.  A  very  remarkable  result  of  Zntitz's  expenmenu  is  the 
profligions  incrcaAO  of  O,  consumption  whon  climbing  even  at  moderate 
elevations,  fiesting  ftnd  fasting  on  Monie  lima,  the  ()„  consumption 
per  inin.  wan  2.'»9"2  ant]  COj  output  192*7  ;  on  re-suniing  the  cHmb  the 
O5  rose  to  1.1390  and  the  CO,  to  10170.  In  Berlin  the  fij^ires 
were  233'ft  and  1S2*".  Mosso's  observations  are  to  the  same  eirecU 
The  COj  in  venous  blood  raises  the  0,j  lension  by  increasing  the 
dissociation  of  oxyhaemogh^bin,  thus  promotiiLg  supply  to  the  tissuos. 
Aggazzotti  of  Turin  foimd  an  interesting  proof  of  thin  reaction  in  that  an 
addition  of  C'O^.  in  the  proportion  of  7  to  1 2  per  cent,  grejitly  aided  the 
revivifying  eflects  of  O^  inhalation.  Dr.  L.  Hill's  rule  for  climbenj  is  that 
the  respirations  shoiUd  not  riae  above  75  percent^  and  after  15  mtnutea' 
rest  should  have  fallen  to  I A  per  cent  plus.  M'lien  the  respiration  i^ate 
exceeds  35  it  gets  shallower,  the  area  of  cardiac  dulnoss  enlarges,  and 
venous  pressures  rise  in  the  Hver  and  other  roscrvoir». 

Finally,  ^  remarkable  system  of  economies  and  readaptAtiona  is  estab- 
lished by  training,  and  by  so  If -restraint  and  common  sense  can  l»e  main- 
iaine<l  at  its  Itest,  at  any  rate  for  many  weeks.  Townsmen  may  thus 
easily  compass  more  than  double  the  work,  and  in  guides  wc  may  observe 
that  the  standard  of  ordinary  men  is  even  ipuidruplod.  Bosides  the  changes 
in  blood  and  respii-ations  already  mentioned,  no  inconsiderable  factor 
seams  to  bo  an  economy  in  muscular  movements ;  fewer  muscles  are 
used  and  antagonisms  are  moderated,  so  that  the  output  of  CO<,  for  the 
8:ime  result  may  fall  eoiisidenibly,  while  by  IkjIUm-  (wmosia  tlie  juices 
are  quickened,  water  is  dispelled,  and  fat  is  consumed.  A  cuHous 
illnstratTon  of  the  ot^ect  of  derangement  of  muscidar  economy  is  seen  on 
slight  disitblcmcnt,  such  as  a  twisted  ankle  or  sore  foot,  whereby  the 
walker's  consimiption  of  0„  mjiy  In?  inerejised  by  IH  per  cent 

That  rlimini«hexl  pressitre  in  it^^lf,  apart  from  the  oxygen  percentaj:(\ 
has  any  shai-o  in  the  proilnetioii  uf  mountain  siiknc«s  is  an  assertion 
often  made,  but  at  present  without  the  support  of  definite  evidence. 
Kxpsriraents  in  oxhaust'chaml>rrs  and  in  balloons  do  not  correspond 
•with  mountain-climbing  unless  time  enough  Iw  allowed  for  readjtistmeint 
between  the  outside  pressure  and  the  pressure  inside  the  body  and  its 
parts,  a  time  which  in  the  case  of  climbing  is  allowed.  Andrew  Smith, 
Leonanl  Mill,  and  other  HTiters  on  caisson  disease  have  shewn  that  the 
danger  of  ibis  occupation  ties  in  the  M'aiit  of  careful  provision  for  the 
gradual  increase  and  reduction  of  pressures;  and  that  with  such  pre- 
cautions even  extreme  variations  of  prcs.turc  are  borne  with  sufet}'.  Now 
the  efTeet  of  reductions  in  oxygen-value,  as  pressure  is  gnidually  retluctwl, 
may  be  counteracted  by  securing  a  suSlcient  supply  of  the  gas  in  the 
caisson  or  for  the  aeronaut.  Devices  for  the  provision  of  oxygen  for 
climbers,   divers,  and   aeronauts  are  on  trial,  and  by  such  means  no 


doubt  the  highest  motintaim  will  be  scaled.  "  Pneuni&togen/*  for 
inrtJUice,  is  oflered  hy  a  Vienna  firm  in  portable  tiiiR  each  weighint;  1 
lb.  Each  tin  is  to  give  ofT  O.^  for  an  boitr,  tho  onJy  ndditional  appAiatuti 
bciug  Hii  iriOiarublwr  brcuihing-biig.  As  Afee48n>.  Mmuiu  and  Lutigstalf 
are  taking  a  supply  of  it  to  the  Hiniiilay:i.s  we  shall  hear  before  long  how 
it  answers  in  practice.  Mountain  sickness  is  fett  more  in  sun  than  under 
cloud,  and  more  in  a  trough,  where  the  air  feels  stagnant,  than  in  a  wind. 
Thi«  fffect  of  ann  Hmy  attributes  to  a  greater  al»oi*piiun  of  oxygen  liy 
melting  snow  ;  but,  as  Thomas  fonnrl  the  sickness  to  begin  at  a  lower  level 
on  rock  than  on  snow,  tho  explanation  ^^,'om&  to  bo  that  by  the  heat  the 
Hir  is  still  more  rarefied.  A  breeze  ni]>idly  dilfusea  the  expired  air, 
remuviug  it  from  the  neighbourhood  of  tho  mouth. 

Although  )  no  longer  think  that  /tfitri  fmlurr  is  the  immediate  cause 
of  mountain -sickness,  yet  I  am  strongly  of  opinion  that  dilatation  takes 
place  to  a  groater  o.Yt<«nt  in  Auch  exercisei<  than  is  gencnvlly  sup|>oscd ; 
an»l  in  this  opinion  I  am  stipiKtrted  by  Koy,  and  now  by  Dr.  Hill.  Into 
this  subject  I  shall  enter  more  fully  in  thct  «cction  on  "  Oviii'strain  of  the 
Heart."  in  Vol.  V. :  meanwhile,  I  have  only  to  point  out  that  the 
establishment  of  any  degree  of  dilatation  of  the  heart  must  form  part 
of  a  vicious  circle  in  which  the  distress  is  multiplied.  This  tendency  to 
HilHtation  is  shewn  in  one  or  two  of  Conway's  sphygmognims ;  but,  ns 
these  were  necessarily  tjtk«^n  at  rest,  the  immediate  eHoctii  of  exertion  on 
the  heart  are  scarcely  to  be  found  in  them.  To  take  tracings  iltuing 
exertson  is  impossible,  they  arc  untrustworthy  enough  as  it  is ;  but/  as 
R07  suggeeted,  observations  might  bo  made  with  a  flexible  stethoscope  by 
a  sufficiently  ekillcil  obsen'cr.  The  arterial  pi-essiu-es  up  to  altitudee  of 
19,000  to  22,000  feet  aio  said,  during  rest,  to  remain  unchanged. 

On  descent  it  would  seem  tliat  discomfort  is  fell  down  to  a  lower 
level  than  that  of  its  onset  (namely,  to  13,000  feet) :  and  this  we  sliould 
expect  if  at  alxiut  IG,AOO  feet  a  greater  relative  absorption  of  oxygen  hns 
to  be  provided  for.  In  some  of  Conway's  sphygmograms  the  heart  is 
slowed ;  this  may  [x>int  to  vagus  action  siwring  the  heaii. ;  on  the  other 
hand,  t-he  mling  acceleration  points  probably  in  part  to  fatigue  and 
c«rtjunly  to  the  call  of  the  tissues  for  more  oxygon.  Besides,  the 
circulation  of  imperfectly  oxygenated  bloml  in  the  comnary  art<Tie8  must 
account  for  some  considerable  parr,  of  the  cvinltac  emlmrrajwrneiit. 

Symptoms. — The  symptoms  of  mountain-sickness  are  l)est  described 
io  the  words  of  the  sufferers.  Mr.  Whymper  says :  "  When  wo  arrived 
at  16.664  feet  we  oun^-Ives  were  in  good  condition,  which  was  to  be 
expected,  as  wc  had  ri<h]en  most  of  the  way  ;  but  in  half  on  hour  I  found 
TOJvAi  lying  on  my  Ijack  along  with  the  (,^arrels,  placed  horx  ilr  tomlhit, 
and  incapable  of  making  tho  least  exertion.  .  .  .  \Ve  were  feverish,  had 
iiitcnee  bcsadache,  and  wore  unable  to  satisfy  our  desire  for  air,  except 
by  brealliing  with  open  mouths.  This  naturally  parched  the  throat,  and 
produced  a  craving  for  drink  which  wo  were  nnable  to  satisfy,  partly 
from  difficulty  in  obtaining  it,  and  partly  from  trouble  in  sipping  it. 
Before  a  mouthful  was  down  wc  were  obliged  to  breathe  and  gasp  again 


imti)  our  throats  vere  as  dry  fts  ever.  .  .  .  We  found  it  impossible  lo 
sustain  life  without  every  now  and  then  giving  spfwmodic  gulps,  just  like 
fishes  when  Uiken  out-  of  wutor."  Aftwr  somti  habituation  Mr.  Whyuiper 
8Hys  thut  the  uhidiiig  symptome  were  gre^it  lasaitude  and  hcudaehf  (arid  im 
doubt  increased  rate  and  vohime  of  respiration  which  had  become  mora 
automatic,  or  the  bulb  a  little  less  sensitive  to  the  v<fiioeity  of  the  hlood^. 
Oheyiio-Stoke«  breathing  is  commonly  seen,  at  any  nite  during  sleep,  at  no 
very  extreme  altitudes  (T  have  oh^n  perceived  it  in  mynelf ) ;  and  is  due, 
no  doubt,  to  defective  CO,  stimulation.  Mr.  Clinton  Dent  experienced 
pi-eciKcly  the  »amc  symptomii,  iuuludiug  "  fovcrisbneaa  " ;  though  be  does 
not  say,  nor  does  Whyraper,  that  the  fever  was  measured  by  the 
thermometer.  Now  as  to  this  symiitoni  Sir  Martin  Conway's  ex- 
porionee  is  decisive.  That  this  Tnan  or  that  may  feel  and  be  "  feverish  " 
is  probable,  especially  when  we  renienit)er  that  fatigue- prod uet«  are 
circulating  iu  the  system  ;  but  that  fuvur  i^  nut  an  essential  symptom 
of  mountain-sickness  is  proved  by  the  accurate  thermumetrical  obsem^ 
tions  of  Conway,  who  says :  "  Rruee's  temperature  and  mine  were 
both  noraial,  notwithstanding  that  we  plainly  felt,  and  continued  to 
feel,  discomfort  from  the  reduceil  atmn^pheric  [)re:^surc."  Mosso,  tn 
his  experiments  at  the  Regina  Margherit-i  hut,  found  that  surface 
temperatures  and  mouth  temjKsratures  were  subnormal,  but  rxtttl 
t<?nipcniturcs  were  increaseil.  This  was  tnie  of  all  his  party. 
The  relative  behaWour  of  rectal  tempeiatiires  in  must-ular  work  has  yet 
to  be  fully  ascertained  and  vtiritiiid,  but  some  researches  havt:  been  made 
in  control  of  the  observations  on  phthisical  patient*.  r>ra.  Burton- 
Fanniug  ami  Champion  found  rectal  lemiKiratures  in  the  nonual  stdtject 
raised  by  oxercisw;  for  a  short  time  ;  fur  instJince,  three  boiira'  bicycling 
produced  a  rise  of  3'5 '  F.  In  a  private  letter  Mr.  Dent  tells  mt'  that  during 
&  three  weeka'  residence  at  a  height  of  0000  feet  (with  Dr.  Iluckmaster  and 
another  friend,  in  1^96),  the  mean  l>odily  tempemtures  of  the  members 
of  the  party  were  always  below  the  normal.  My  own  ex|)orimentii 
(2),  lasting  over  ten  or  twelve  climbing  days,  shewed  that  the  mean  of 
the  iKxlily  temperature  was  not  depressed  though  the  curve  was  rather 
neuter  in  its  cuurau.  On  one  day,  indeed,  I  discovered  iu  myself  a 
sudden  drop,  Hke  those  recorded  by  Lortet,  but  with  no  sensation  of 
discomfort  or  weariness.  rroWbly  in  his  case  and  in  mine  it  was  due  to 
the  impact  of  the  cold  air  upon  the  cheek.  In  another  passage  of 
his  narrative,  Sir  M.  Conway  says — on  the  summit  of  Pioneer  Peak, 
23,000  feet:  "We  ceased  to  [lant  for  breath  the  moment  the  need 
for  exertion  wait  withdrawn,  and  a  delirious  hisiiiindc  and  forgetfulnesa 
(if  jMist  labour  supervened  ujion  our  over-wrnught  frames.  All  fell 
weak  and  ill,  like  men  juiit  lifted  from  beds  of  sickness."  Thne 
mountaineers,  the  Ourkbiis  excepted,  did  not  suffer  from  nausea  or 
vomiting,  nor  did  any  of  the  party  from  the  haemorrhages  which  are 
recorded  by  llvimbuldt  and  othei'S,  Noseblewling  and  other  strange 
mishaps  which  befell  the  tirst  scalers  of  Mont  Ulanc  ore  not  perceived  bv 
their  successors.     It  is  a  remarkable  thing  that  many  startling  disorders 


which  besoi  tho  early  explorerR  have  vaiiifthdd  on  n  fpretiter  familiarity 
with  moujitAius.  Nevertheless,  huemorrbages,  such  m  iiosc-bIee»ling, 
guju- bleeding,  aod  bloodahot  eye,  are  not  unlikely,  of  cour&c,  to  occur  on 
npid  diminution  of  atmmpheric  pressure,  and  therefore  ought  ]>erhapA 
to  be  included  in  the  list  of  aymptoma  which  may  attack  mountaineers  ; 
in  ordinary  circnmsuinees,  however,  they  seem  to  he  ai«cnt.  Nausea 
and  vumiu'ng,  whether  dne  to  fatigue,  Ut  jmisnns  such  as  hadly  canned 
food,  or  to  an  aggmvation  of  ordinary  indigestion,  \v<-iu]d  not  in  any 
cjisc  form  part  of  the  characteristic  symptoms  of  mountain -sickness,  as 
these  etTccts  would  uccur  in  like  manner  on  excessive  cxcttion  at  any 
level ;  yet  it  may  be  important  to  remember  that  Koy  and  Cobbett  (in 
some  unpubliHhe<]  oxpttrimentK)  found  tlie  digestive  tract  in  asphyxia 
to  be  anaemic  Conwjiys  two  Gui-khas  vomited  at- 17,000  feet  and  22,0(^0 
feet  respectively  ;  but  for  casto  reusons  tbeso  men  bad  been  unable  to 
modify  their  ordinary  diet.  Headache  seems  to  be  a  constant  symptom ; 
and,  aa  Dr.  Hepburn  says,  may  bo  explained  on  any  hypothesis — 
c<?r(!hral  anaemia,  cerebral  hyperaemia,  etc. — as  may  be  preferred  by 
tht*  intlixidual  commentator  (13).  Vertigo  is  mentioned,  but  not  always, 
and  with  variable  emphaais  ;  [icrha|i8  it  is  uf  aural  origin.  One  fine  Uuy, 
on  the  Lotschthaler  Breithom,  we  liad  to  leuve  a  fae-iUhy,  well-trained 
^comrade  in  a  cave  to  await  nur  ri-turn,  no  pomi^tcnt  and  ko  dis- 
r-b«a»ing  was  the  giddiness  whicb  att4»cked  him  somewhere  about  1 1,000 
feeL  Pjdpitatiou  also  is  menlioned  by  all  observers,  and  is  too  familiar 
an  experience  to  climWra  to  need  descriplioti.  I  once  took  tlu-w 
IrieniU  up  the  Piz  Morteratsch  n2.31G)  without  guides,  and  two  of 
rtheni.  one  an  active  and  not  particularly  tired  young  lady,  were  so 
'liirostrate  with  {Milpitution,  that  I  feared  le&t  the  uncovcnanted  sen'icc  of 
a  guide  to  carry  his  tourist  up  the  last  100  feet  should  \h!  my  lot.  But 
I  found  that  if  the  patient  lay  ilown  for  ten  minutes  the  heart  soon 
fell  to  its  proper  rfaytlim,  and  hy  one  or  two  repetitions  of  this  devico 
my  friends  got  well  to  the  aummit.  I  suppose,  therefoit,  the  piilpita- 
lion  was  rather  a  symptom  of  fiitigtus  than  of  asphyxia,  though  aggiaviited 
no  doubt  even  by  so  moderate  a  ratufac-tiou  of  the  air.  Tinnitus, 
Although  mention^  by  all  climbers,  even  at  rclativoly  low  levels,  is 
bat  a  result  of  unequal  pressureit  upon  the  tympanum  ;  however  ilis- 
agrceable,  it  is  of  secondary  imp<^rtance.  The  experience  of  the 
mt-hlAgintweit«  confirms  on  the  whole  that  of  Whymper  and  of  Conway. 
R  Hepburn  thus  sunis  up  the  proper  symptoms  of  climbing  at 
alwvo  16,500  feet.  AcuU: — («)  increased  resiiiration  with  spas- 
lodicgnlps;  (A)  incapability  for  exertion  ;  (r)  intense  heaflache  ;  {-/)  alight 
'rise  of  temperature  (rectal,  but  not  oral,  and  such  only  as  occurs  during 
cxercisti  at  ordinary  levels  ?^T.  C.  A.).  Chvnic:~{a)  lassitude  and 
igue  :  {h)  increased  rcsi)ira[ion  on  the  slightest  exertion.  The  symptoms 
the  chronic  group  are  those  which  concinuouKly  oppressed  Mr.  Kenn«ly 
inH  Fischer  in  Nepaul  (private  letters  to  myself).  Warm-blooded 
'uniro&lfl  from  low  levels  seem  to  be  affected  in  the  sj*me  way.  To  these 
chronic  symptoms  I  think  coldness  of  the  Hmlis  may  be  added,  and  to 


both  clnssos  jialpiuaion  of  the  heart  nod  more  or  less  vertigo;  thiu 
last  symptom  may  be  due  directly  to  diminished  pressure,  and  if  so.  it 
probably  belongs  to  the  first  or  acute  group. 

T.  Clikford  Allbdtt. 
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GENERAL  PHYSIOLOGY  AND  PATHOLOGY  OF  SECRETION 


By  J.  RotiK  Bhaiifosp,  U.U.  F.R.S. 

SbcketioN  18  one  of  the  fundamental  phenomena  cxIiibitLti  by  liviug 
prolop]aHni.  In  secrotiun  the  cell  proUiphuim  cla1>uniU:s  certain  snh- 
stances,  mid  these  are  subsequently  extruded  from  the  cells.  In  the 
bighcr  forma  of  life  secretory  proatsses  are  Bpecialised  so  that  the 
function  of  secretion  becomes  localised  in  certain  cell  aggregates  known 
OS  ''glands."  The  subiitances  eklrarated  by  the  activity  of  gland-^ells 
are  UBXudly,  but  not  always,  exUuded  from  the  gland  by  solntion  or 
■ittpen((ion  in  water ;  hence  the  diischargc  of  water  becomes  the  most 
obvioub  and  one  of  the  most  important  of  the  conditions  of  8i.'oreCiun. 
In  a  inte  secretion  tho  gland  claliorutcti  the  pecidiar  elcnienU  cuntaiiiExl 
in  the  secretion  ;  it  cloos  not  simply  remove  tlx-m  from  the  blood.  The 
salirar^  cells  make  ptyalin  atkd  mucin,  and  the  gastric  cells  pepsin  ;  tho 
kidney  ceU»,  on  the  other  bund,  iiimply  rcntove  urea  from  ihc  blood  : 
thus  the  elimiiuition  of  uroa  by  tho  kidney  h  not  a  true  secretion,  but 
rather  an  excretion.  Other  constituentg  of  tbe  uriiie,  however,  bucIi  as 
hippuric  acid,  are  made  by  the  renal  colls.  Some  physiologists  consider 
that  a  fundamental  distinction  between  a  secretion  an<l  an  excretion  is 
that  the  latter  is  passed  to  the  exterior,  without  playing  any  further 
part  in  the  economy  ;  whereas  the  former,  even  if  ultimately  voided, 
fulfils  some  more  or  lc»s  important  fiuiction  meanwhile.  A  more  vital 
distinction,  however,  is  tliat  previously  mentioned,  namely,  that  in  a 
secretion  the  essential  constituent  is  clabonited  by  the  gland  -  cell ; 
whereas  in  the  excretion  it  is  simply  removed  by  the  gland -cell  from 
the  blood  or  lymph  circulating  in  the  gland.  Glands  may,  therefore, 
secrete  or  excrete  ;  or  again  the  same  gland  may  do  both.  This  doulile 
function  is  more  especially  seen  in  |)athological  conditions,  when 
b4*cretorv  glands  not  uncommonly  excrete  certain  mrire  nr  h'ss  toxic 
and  abnormal  constituents  present  in  the  blood-plasma.  The  biliary 
(miction  of  the  liver  is  in  part  u  secretion  and  in  ])ar{  an  excretion  ; 
.some  of  the  characteristic  constituents  of  the  bile  are  elaborated  by  the 
liver  itself,  and  other  constituents  of  tho  bile,  tho  cholesterin,  for 
exAmple,  l>eing,  as  ii  would  seem,  more  or  less  effete  products  of 
metabolism,  and  of  no  further  use  to  tho  economy,  are  thrown  out. 
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GIftiids  urc  geiiemliy  provided  mtb  ducU  by  mcana  of  which  the 
secretions  or  excretions  are  passed  either  to  the;  or^tui  where  tbcy  are 
UBod,  or  to  the  outside.  Certain  gkiuU,  however,  such  a«  the  thyroid, 
siipmreiml,  and  pituiturr,  h»ve  no  (hxctn ;  antl  the  function  of  ihetic 
ductless  glands  has  iilwuys  been  ii  difficult  problem.  At  one  lime  their 
fujiciioii  was  8up|»8ed  lo  be  tho  destfuclion  of  cerUun  more  or  less  toxic 
substances  produced  by  the  activity  of  tho  tissues,  and  this  view  is  still 
held  by  eoino  physiologists ;  by  others  it  is  held  th;it  these  ductless 
glands  also  produce  substances  noccssary  either  to  certain  tissues,  or  to 
thii  ImmIv.  nt  large,  for  the  maintenance  of  physiological  equilibrium. 
(The  co-ordination  of  assotnated  organs  hy  these  nubstances  (homioueft) 
is  also  dealt  with  in  the  article  on  "  The  General  Pathology  of  Nutri 
tion,"  VoL  I.  p.  540.)  This  function  has  been  called  an  "internal 
accretion,"  which  denotes  that  the  specitic  material  elaborated  by  the 
gland  is  distributed  to  the  tissues  of  the  botiy,  not  hy  ducts  but  by  the 
blood-vessels  or  lymphatics  of  the  gland.  It  has  been  definitely  proved 
that  certain  glands,  such  as  the  thyroid  and  suprarcnals,  elaliorat^ 
peculiar  subst^uicus  necessjiry  for  the  miiintfiimiice  of  life ;  these  glands 
at  any  rate  have  internal  secretions.  Further,  it  is  highly  probable 
that  many  glands  with  external  secretions  have  internal  secretions  also ; 
the  glycogenic  and  sugar-forming  functions  of  the  liver  supply  an 
instance  in  point  The  formation  uf  sugar  in  tlie  liver,  and  the  sub- 
setjuent  distribution  of  this  sugar  to  the  ho<]r  through  the  hepatic  veins, 
is  really  an  illustration  of  an  internal  secretion.  Tho  material  elaboi-ated 
by  the  suprareiials  is  mainly  of  service  to  the  vascular  system ;  that 
proiluced  by  the  thyruid  is  probably  destined  for  the  ner\'ous  system, 
and  it  woiihl  seem  that  the  sugar  produced  by  the  liver  is  maiidy 
required  by  the  muscular  system.  Some  physiolttgisto  do  not  consifler 
the  liver  a  sugai'- forming,  but  nithcr  a  sugar-stopping  organ.  If  this 
latter  view  wore  confinned,  the  Uver  coidd  no  longer  lie  rogiu-dod 
as  having  an  internal  secretion.  Certain  glands  tiavo  no  external,  but 
an  internal  .secretion  only,  for  example,  the  thyroid,  pituitary,  and 
suprarenals.  Other  glands,  such  as  the  liver,  the  pancreas,  aiul  perhaps 
the  kidneys,  have  both  external  and  internal  secretions.  Finally,  other 
glands,  like  the  salivary  glands,  have  external  secretions  only. 

E.VTKKN.\L  Secretions. — Tho  following  processes  occur  during  tho 
complete  act  of  external  secretion: — (l)  The  gradual  elaboration  and 
storage  in  the  secreting  cell  of  the  specific  organic  constituents  of  the 
secretion,  usually  in  the  form  of  a  zyniogen  ;  a  zymogen  is  the  ante- 
cedent of  tho  ferment  of  the  secretion  ^pepsinogen,  trypsinogon,  for 
example,  (ii.)  The  rapid  convei-sion  of  this  zymogen  into  the  actual 
substance  found  in  the  secretion — into  mucin  or  pepsin,  for  example. 
This  conversion  occurs  suddenly  during  the  act  of  secretion.  In  some 
instances  the  conversion  of  the  zymogen  into  the  active  ferment  is 
effected  in  a  more  complex  manner.  Tlius,  the  mucous  membnuie  of 
the  small  intestine  seci'etea  a  feruieiit  enterokinusc  M*hich  acts  ujKiti  the 
trypsinogen  of  the  pancreatic  juice  and  converts  it  into  tryp&ia     Thus, 
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the  paucreulic  juice  is  ineit  until  it  reaches  the  khihU  inUitftiiie  {vidt 
in/rut),  (iii.)  Tlie  sudden  diacharge  of  a  considerable  amount  of  fluid, 
the  ainouni  varying  in  tho  several  glands;  it  is  lar^e  in  the  ciwe  of  the 
ealivjirj'  and  gastric  glands,  morlerate  in  the  ease  of  the  liver,  small  in 
the  ciuM!  of  the  pancreas,  (iv.)  The  roccnstruciiou  of  the  proU^ipInnni  uf 
the  gland-cells,  and  not  infrequently,  aa  in  the  H&b'vHry  and  tuammary 
glands,  the  replacement  of  used-up  cells  by  froahly-growing  and  active 
ones. 

Thus  there  is  a  slow  elaboration  of  tho  specific  constituents  of  the 
secretion,  and  a  slow  building  up  of  the  gland-cells  anew,  interrupted  by 
a  sudden  discharge  of  fluid,  together  Mnth  an  equally  sudden  conversion 
of  th'j  zymogen  into  the  active  and  eusoncial  coiistituont  of  the  secretion. 
In  some  cases  the  cells  forming  the  gland  actuully  break  douii  into  the 
oolistitnentA  of  the  socretion  ;  this  is  well  seen  in  the  mucous  sidirnry 
glands  and  in  the  mammary  glands.  In  other  glands — as  in  the  serous 
■alivftry  glands,  tho  gastric  glands,  or  the  jjancreas^ — the  xymogcn  Is  seen 
to  accumulate  in  the  form  of  granules,  and  after  activity  to  remain  only 
in  the  inner  or  lumen  end  of  the  cells.  The  formation  of  these  giuuides 
can  be  shen-n  in  certain  aises  to  be  under  the  influence  of  the  nen'ous 
syatetu.  Stimulation  of  the  cervical  symputhctic  causes  these  granules 
to  be  formed  in  abundance  in  the  cells  of  the  ptirutid,  and  the  saliva 
snbaequently  secreted  is  abnormally  rich  in  organic  constituents. 
These  granules  are  composed  of  a  zymogen,  and  not  of  a  ferment ; 
this  is  shewn  by  the  fact  that  a  fresb  extract  muilo  from  a  gland  iu  fuU 
activity,  such  as  the  stomach  or  pancreas  ilnriug  digestion,  contains  no 
active  forment  such  i\&  pepsin  or  tr\'psin.  If  the  stomach  be  extracted 
aft«r  treatment  with  dilute  hydrochloric  acid,  the  extract  is  fouud  to  bo 
|iowerfully  proteolytic,  and  to  contain  an  abundance  of  ferment.  Ex- 
tracts of  fresh  [Mincrcas  are  [K>sscssed  of  but  little  digestive  power, 
even  when  made  from  the  [KLUcreas  of  an  animal  killerl  during  digestion  ; 
if,  however,  the  pancreas  be  treated  with  oxidising  agents  the  extract 
th«n  obtained  is  a  |)owerful  digester  of  proteins. 

The  elimination  of  water  by  difierent  glands  during  secretion  is 
probably  effectod  by  various  means.  In  the  case  of  the  salivary  glands 
it  ia  very  abundant,  and  is  closely  dependent  upon  tho  nervous 
system,  and  especially  on  the  activity  of  certain  gliuid  •  nerves.  In 
the  kidney,  on  the  other  hand,  the  amount  of  water  excreted  is  very 
closely  dependent  upon  the  rate  of  the  circulation  through  the  renal 
vessels,  and  there  is  as  yot  no  proof  of  any  non'ous  control  of  the 
excretion  other  than  that  of  tho  vasomotor  norvca  which  govern  tho 
rsnal  circulation.  In  tho  cases  of  tho  stomach,  intestine^  and  pancreas 
there  is  no  clear  evidence  that  the  exciution  of  any  nerve  will  cause 
the  socrctiou  to  flow  from  these  gtunds ;  although  there  is  reason 
to  sappnse  that  their  secretion  is  cuutrulled  in  some  way  b^'  the  nervous 
r<ystem.  The  secretory  activity  of  a  gland  is  usually  accompaniod  by 
dilatation  of  its  blood  vessels,  and  this  is  especially  well  seen  in 
the  salivary  glands ;   yet  even  hero  this  vascular  dilatation  is  not  an 
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invariable  accompanimont  of  the  secretory  act,  and  there  is  abuixlaiil 
proof  that  tbo  discharjj;^  of  the  water  iluring  secretion  is  not  a  filtra- 
tion depeiidlent  upon  the  local  vascular  dilatation.  There  is  no  adequate 
explanation  of  tho  mochnnism  by  means  of  which  the  salivary  cell 
ie  enabled  to  secrete  the^e  large  quantities  of  water  as  a  result  of  nerve 
excitation.  In  cerUun  glands  the  individual  cells  can  be  seen  to 
swell  up  largely  at  the  raoment  of  exeitation,  and  it  may  be 
that  the  cell-substance  becomes  suddenly  hyj;i-oscopic,  quickly  imbibes 
lluid  from  the  I^Tapbaties,  and  as  suddenly  liberates  it  on  the  outward 
side. 

Oland-nerves  are  concerned!  not  only  in  the  secretion  of  water,  but, 
in  the  case  of  the  salivary  glands  at  any  rato,  they  also  contain  fibrea 
that  exert  an  influence  on  the  elaboration  of  the  organic  coustituenta 
of  the  secretion.  Gland-nerves  are  therefore  held  to  contain  at  least 
two  seta  of  fibres ;  one  set  the  so-called  "  secj-etory "  fibres,  most 
abundant  in  the  cerebral  nerves,  such  as  the  chorda  tyrapani  and 
uerve  of  Jacobson,  the  excitation  of  which  caustjc  the  secretion  of 
water;  the  other  act  the  so-called  "trophic"  fibres,  most  abundaitt 
in  the  Kympathetio,  tho  excitation  of  which  ciuises  tho  gland-cell  to 
elaborate  the  organic  and  probably  also  the  inorganic  constituents 
of  tho  secretion.  Thciw  two  soparale  processes  of  secretion,  Iho 
elimination  of  water  and  the  formation  of  the  specific  constituents, 
occur  not  only  at  difierent  times,  but  also,  in  tho  caao  of  the  salivary 
glands  at  any  rate,  under  the  control  of  ditforent  nerve-fibres. 

Division  of  the  cerebral  ner\'es  supplying  the  salivary  glands  ia 
followed  by  a  slow  atrophy  of  tho  gland  or  glands,  and  the  appearance 
of  a  slow,  continuous  secretion  known  as  the  "  paralytic  secretion." 
This  continuous  secretion  is  nut  produced  by  division  of  the  sympathetic 
nervefl ;  the  cerubnd  nerve  must  be  divided,  whether  tho  sym|Miibetic 
norve  be  divided  or  not  is  immaterial.  A  "paralytic  secretion," 
following  the  division  of  the  nerves  distributed  to  the  pancreas  and 
intestine  respectively,  has  also  been  described.  In  the  case  of  the 
flidivary  glands  the  paralytic  secretion  is  accompanietl  by  an  atrophy 
of  the  gland  ;  hence  it  is  probable  that  the  reconstruction  of  the 
gland  protoplasm  is  also  under  the  control  of  the  iien'ous  system. 

Tho  nervous  mechanism  of  secrelion  is  most  obvious  in  the  case  of 
the  salivary  glands  (vide  p.  2712) ;  in  most  of  the  other  glaiKls  tho  evidence 
of  this  mechanism  is  as  yet  very  imjwrfect.  Dilute  acids,  if  applied 
to  the  mucous  membmne  of  tho  duodenum,  are  said  likewise  to  cause  a 
discbarge  of  bile  from  the  gallbladder  into  the  intestine.  In  the  case  o{ 
other  glands,  as  of  the  sLomacb,  it  is  probable  that  secretion  can  be  pn> 
dueed  refiexly,  notwithstanding  the  absence  of  direct  proof  of  the 
existence  of  secretory  nerves  (see  p.  377).  Secretion  c&n  also  be 
produced  by  excitation  of  the  higher  fwrtions  of  the  nervous  system ; 
puncture  of  the  medulla  causes  not  only  an  increased  urinary  flow,  but 
also  a  secretion  of  lutnercatic  juice ;  it  is  not  certain  that  either  is 
dependent  solely  upon  the  vascular  effects  produced  by  the  puncture 


FiirtfaBr,  thti  excitation  of  the  cerebml  cortex  in  the  epileptic  paroxysm, 
h»hen  produced  oxponmentAlly,  as  for  iustanoe  by  absinthe^  produces  a 
'notable  flow  of  saltvu. 

Scci-etions  are  not  only  evoked  by  direct  ur  indirect  excitation  of  iha 
^nervous  syateui,  but  may  also  be  arrested  or  inhibited.  The  salivary 
;retion  can  bo  inhibited  by  fear,  and  the  pancreatic  necretion  can  be 
Evreetcd  by  the  excitation  of  the  central  end  of  an  nlFcrent  nerve.  Ex- 
[perinit'ntiilly,  the  formation  of  urine  by  the  Itidnoy  is  soraetinjes  entirely 
iped  by  t}ing  a  cannula  into  the  ureter  ;  and,  clinically,  complete 
ippreBuon  is  not  uncommonly  scon  as  a  result  of  sundry  injuries  not 
[directly  implicating  the  m-inary  apparatus.  It  is  difficult  to  believe  that 
[in  these  instances  the  total  suppression  of  urine  ia  due  entirely  to  disturb- 
tmnoe  uf  the  circulation. 

The  nerroQS  regiUation  of  the  activity  of  the  sweat-glands  is  of 
interest ;  although  the  sweat  is  pruclically  an  excretion,  yet  the  nervous 
■  mochanism  of  these  glands  is  as  jwrfect  as  in  the  case  of  the  saltvury 
glands.  The  aweat-nen'es  leave  the  ai>iiial  cor<l  by  tlie  anterior  roots 
in  the  dorral  and  upjier  lumbar  re^ons,  and  then  enter  the  symjiathetic 
to  bo  distributed  to  the  body  at  large  in  the  sym)iuthelic  (ibrca. 
acme  caaes,  as  in  the  head,  face,  and  neck,  these  nerve -Bbres  are 
funnd  in  the  main  sympathetic  ner%'cs  i)f  the  part ;  in  other  oases,  as  in 
i«  limfie,  the  swoat^nerves  are  found  in  the  nerves  formiofi^  the  limb 
plexuses ;  but  these  plexuses  have  received  them  by  way  of  the  com- 
munications existing  between  themselves  and  the  sympathetic  system. 
The  sweat-nerve^,  although  ultimately  tn  the  limb-nervos,  do  not  leave 
the  cer\ical  or  lumbar  regions  of  the  cord  in  the  anterior  roots  of  these 
nerves.  These  sweat-nerves  have  a  very  similar  course  to  thiit  of  the 
vasomotor  nerves,  but  they  are  quite  separate  and  distinct  from  tbeni. 
The  excitation  of  a  sweat-nerve  causes  a  secretion  of  sweat,  and  after  the 
division  of  such  a  nerve  the  area  of  skin  supplied  by  it  sweate  no  longer. 
^Usually  the  secretion  of  sweat  is  brought  about  through  the  nervous 
ystem  eitlier  reflexly,  or  by  emotions,  or  by  the  chemical  action  of 
srtain  substances  on  the  ncr\-e-ccntrea.  ?^xtornal  wanuth  docs  not 
inse  sventiug  by  any  direct  action  on  the  glands,  but  indirectly  through 
16  nervous  system. 

JUgvijitum  of  Seartiion  by  Chemiad  Agfnr.rj. — liecent  observations  have 
shewn  th^it  in  some  instances  in  which  the  mochanism  of  secretion  would 
to  be  reflex  and  therefore  nervous  in  character,  the  secroliun  is  really 
locfxl  quite  differently  and  entirely  by  chemical  agents.  Thus,  tho 
of  food  into  the  (buNJciuim  hiut  long  been  known  to  cause  a  flow 
pancreatic  juice,  and  this  was  regarded  ae  a  reflex  act,  but  the  real 
mechanism  is  as  follows.  The  mucous  membrane  of  tho  dnodenum 
■■ecretes  a  substance,  "prosecretin,"  and  this  is  converted  by  the  acid 
snt  in  tho  acid  chyme  into  another  Hiibeianco,  "secretin."  This 
"secretin."  when  alieorbed  by  tho  b I oo<J -vessels  and  carried  to  the  pancreas, 
ptiworfully  stimuLitea  tho  secretory  activities  of  this  gland,  and  brings 
about  the  secretion  of  tho  pancreatic  juice  (Bayliss  and  Starling).     In 


thn  case  of  tho  stomach  an  extract  of  the  pyloric  mncons  tnenthnmc, 
mode  with  '1  per  cent  hydrochloric  acid,  H-heu  iujected  into  the  cii-euhi- 
tioii  causes  a  secretion  of  guslrlc  juice.  Thus  it  is  evident  thnt,  at  any 
nte  in  the  ca^e  of  the  digestive  juices,  chemical  agents  play  an  important 
pnrt  in  hringtnj^  about  Rocretory  activity. 

Uses  of  External  Secretions  and  Excretions. — tlxcretions  remove 
more  or  less  harmful  suU-stJim-fH  fntin  ihe  blood  ;iiid  tissues.  They  also 
eliminate  water,  and  &o  help  tn  maintain  the  amount  of  water  present  in 
the  tissues  at  tho  normal  standiu-d.  Thus  inilirectly  they  aid  in  the 
matutenancti  uf  thu  bixly  tvmpenituru  at  its  proper  mean.  Most  ejctermU 
secretions  arc  concomtxl  in  digestion  either  as  lubricants,  such  as  saliva, 
or  OS  digesLinta,  such  as  Miliva,  gastric  and  pancreatic  juice  ;  sometimes, 
in  addition  to  this,  secretions  havo  some  special  action,  such  as  the  alleged 
anliseptic  action  uf  Uic  hydiochluric  iu:id  of  the  gastric  juice.  The  sub- 
stances prssent  in  some  excretions  are  removed,  sometimes  by  what  seems 
to  be  a  roundabout  channel ;  the  urine,  for  instance,  contains  appreciable 
quantities  of  ^^arious  aromatic  bodies  and  conjugated  acids  that  are 
apparently  formed  in  the  alimentary  camd.  It  is  quite  possible,  if 
the  excretory  activity  of  the  kidney  were  greatly  dimini-fhcd,  for  these 
and  other  bodies,  perhaps  toxic  in  nature,  to  accumulate  in  the  intestinal 
tracu 

Some  of  the  digestive  juices  ai-e  seci-ctcd  in  very  large  quantities ; 
the  secretion  uf  gustric  juice  has  lieen  estimated  at  as  much  as  seven 
litres  a  tlay  :  the  great  bulk  of  the  fluid,  however,  is  reabsorbed  and  not 
lost  to  the  economy.  The  amount  of  fluid  which  daily  passes  into  the 
alimentary  caiuil  and  is  again  i-cabsorbcd  must  be  very  large,  and  the 
daily  quantities  ingested  and  excreted  form  but  a  small  fnictiun  of 
the  total  amount.  Of  tho  solid  constituentA  of  these  secretions  also 
many  are  reahsorlwd,  and  if,  owing  to  a  fistulous  issue, — ^pancreatic  or 
biliary,  for  example, — this  bo  impossible,  tho  jtercentage  of  solids  in  tha 
secretion  affected  diminishes  greatly  ;  in  the  case  of  pancreatic  or  biliary 
Kstula  thu  percentage  of  solids  may  fall  from  an  initial  amount  of  13 
to  H  i>er  cent  to  u  fiiud  amount  of  2  to  4  |>cr  centu  All  the  organic 
constituents,  however,  are  not  reabsorbed,  since  the  urine  contains 
small  ipiaiilities  of  the  various  digestive  ferments ;  moreover,  there  is  a 
progressive  destruction  of  ferments  along  the  alimentary  canal,  the  gastric 
juice  destroys  the  activity  of  tho  saliva,  atid  the  pancreatic  juice  deecroyft 
the  gaatnc. 

Pathology  of  External  Secretions.—  In  disease  secretions  ore  fre- 
quently affected,  both  in  njs|iect  of  the  quantity  of  water  eliminated, 
and  of  tho  nature  and  quantity  of  the  es&entiul  constituents.  The  MJivaiy 
and  buccal  setrtltons  may  be  totally  arrested,  as  in  cases  of  xerostomia, 
so  that  great  difficulty  in  swallowing  arises  from  the  mere  tack  of  lubrica- 
tion. A  converse  condition  of  exco^sivc  or  of  continuous  secretion  arises 
when  there  is  some  reHcx  initation,  especially  uf  the  mouth  and  tungue  ; 
as  in  CHses  of  epithelioma  of  the  tongue.  Continuous  ilribbling  of  saliva 
occors  in  bulbar  palsy,  and  this  oonditiou  may  be  due  to  the  difficulty  in 
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svallowing ;  yet  in  some  cftses  the  quantity  of  satira  (wemB  excessive,  and 
soggeete  a  "paralytic  secreUon."  Very  mrely,  luid  without  the  presence 
of  any  gross  organic  disease,  copious  and  persistent  siUivation  occurs, 
giving  rise  to  a  condition  exactly  opposite  to  that  seen  in  xerostomia. 
The  nature  of  the^a  cases  is  obscure ;  thoy  are  not  duo  to  the  taking  cf 
8uch  drugs  as  the  iodides,  and  they  too  seem  to  resemble  the  *'  paralytic 
secretion  '  of  the  phyaiologist. 

The  ureretion  0/  sicfat  is  also  profoundly  affected  in  various  diseased 
conditions ;  in  febrile  disorders,  for  instance,  the  secretion  may  1)6 
increased,  diioinished,  or  arrested.  When  incresseil,  the  increase  is  hy 
no  means  always  proportionate  to  the  height  of  the  fever.  This  is  more 
e«I»cfittlly  true  of  phthisifi,  in  which  very  copious  sweating  may  occiir  with 
comp-imtively  little  fever,  and  with  a  iwle  anaemic  skin.  A  direct  con- 
tract to  this  is  seen  in  the  dry  and  burning  skin  of  pneumonia.  The 
ni'>chaniaui  of  the  sn'eats  in  fever  is  not  clear,  but  it  is  prubiibic  that 
they  are  dependent  upon  the  excitation  of  the  sweat  centres  and  glands 
by  abnormal  substances  present  in  the  blood-stream,  as  well  as  upon  the 
mere  increased  temporatxire.  Heat  causes  sweating  by  its  action  as  a 
stimulus  to  the  nerve-centres.  Copious  perspiration  is  seen  also  as  a 
result  of  pain,  especially  of  retlex  origin,  or  in  biliary  and  renal  colic. 
A  peculiar  instance  of  reHox  excitation  of  sweating  is  that  occasionallj 
MOD  involving  the  face  and  neck,  and  occurring  during  mastication. 
Sweating  confined  to  small  areas  often  occurs  as  a  result  of  nervous 
lesions,  especially  as  a  result  of  pressure  on  such  a  nerve  as  the  cervical 
sympttthetic,  or  from  disease  implicating  the  central  grey  matter  of  the 
spinal  cord.  In  syrin^omyelin  very  copious  sweating  is  often  obscrve<l, 
anil  the  transition  from  the  area  of  copiously  sweating  skin  to  the  ailjaccnt 
dry  area  is  often  sudden.  The  sweating  often  coincides  in  its  distribution 
witli  the  analgesia  so  often  seen  in  this  disease.  Conversely,  the  activity 
el  the  sweat-gl&nda  may  be  diminished  in  disease,  as  illustrated  by  the 
dry  skin  of  di.ibetes  and  renal  disease.  The  varying  degrees  of  lictivity 
ei  the  sweat-glands  have  a  powerful  effect  in  the  reguhuion  of  the  body 
temperature,  since  the  skin  and  its  sweat-^lunda  form  one  of  the  cbanncla 
by  which  variations  in  the  loss  of  heat  are  regulated. 

Tha  Vi-inary  ExfrtUon. — Variations  in  the  amount  of  urine  excreted 
depend  largely  upon  the  amount  of  water  lost  by  other  channels,  such  as 
the  skin,  the  lungs,  and  the  alimentary  canal :  next  to  this  the  rato  of 
80W  through  the  renal  vessels  is  the  most  important  factor  in  determining 
the  quantity  of  water  excreted  hy  the  kidneys.  In  dialwtes  in«ipidu»^,  on 
the  one  hand,  and  in  the  complete  suppression  seen  after  rotlcx  irritation 
of  various  organs  in  disease,  on  the  other,  the  nervous  system  mxv&l  play 
an  important  part ;  but  whether  it  acta  directly  on  the  renal  cells,  or  only 
on  the  blood-vcMcK  is  not  definitely  known.  Chemical  agcnta  may  also 
affect  the  (Quantity  of  the  tirinary  excretion  since  the  pituitary  Iwxly  baa 
bcni  shewn  to  contain  a  substance  that  has  a  very  powerful  diuretie 
action  <20). 

C'ticnJi — In  ghuids  provided  with  ducts,  morbid  processes  often  lead 


to  the  formation  of  calculi,  which  consist  um&lly  of  some  of  the  more 
abundiuil  constituents  of  the  secretion.  Occasionally  the  culcuitu -forming 
materijkl  is  one,  such  aa  indigo,  that  nonrniHy  is  present  in  traces  only ;  in 
florae  cases,  indeed,  aft  in  that  of  cystine  calculi,  it  is  douhtful  whether  the 
Bubstanoe  be  a  normal  consUMienr  of  iho  cxorntion  at  all.  Purely  inorganic 
atones  are  rare,  but  inorLrunic  stones  formed  by  accretion  about  an  organic 
nucleus  are  nut  uncommon.  The  nitH'hauism  of  calculus  Foi-matiou  is 
someUmos  obscure,  but  usually  it  is  related  to  one  or  more  of  the 
following  conditions : — 

(i.)  An  exceits  of  the  petrifying  constitLtont  in  the  secretion.  Thia 
mechanism  is  perhaps  not  so  frecjuent  a  cause  as  was  formerly  supposed  ; 
but  in  many  cases,  no  doubt,  it  holds  an  import-ant  place  in  the  causation. 
Deposits  of  calcium  oxalate  occur  not  infrequently  in  the  luine  as  a 
result  of  the  ingestion  of  material  containing  considerable  qujintities 
of  oxalate.  Uric -acid  concretions  in  tlic  kidney  dcpciii)  soinctimt!s, 
perhajis,  upon  an  excess  of  the  acid  in  the  tuine.  Usually  a  mere  excess 
of  &  |>ai-ticular  ingredient  normally  excreted  in  a  soluble  form  is  not  of 
itself  sufficient  to  determine  the  fuiination  of  stone.  Uric-acid  concre- 
tions, indeed,  may  be  found  in  the  urine  when  the  percentage  of  this  acid 
is  small  and  the  urine  dilute  ;  on  the  other  hand,  large  quantities  of  the 
acid  may  be  excreted  without  tlie  formation  of  stone. 

(ii.)  An  alteration  in  the  composition  of  the  secrotiou  so  that  the 
relative  proportions  of  the  various  constituents  are  altere<l,  atid  thus  the 
chemical  interactions  dependent  ui>on  "  mass  action "  are  also  altered. 
This  is  a  most  important  cause  of  calculi,  and  the  formation  of  uric-acid 
gravel  often  illitstratea  it.  The  uric  acid  in  the  urine  is  in  the  form  of 
a  soluble  qua<lriurate,  and  for  this  salt  t<i  be  forraod  it  is  necessary  that  a 
certain  percentage  of  inorganic  salts  should  bo  present.  If  tins  percentjige 
be  diminished  lu-ic  acid  may  be  precipitiiteii  as  such,  and  a  stone  may  be 
formed  without  the  jiresi'iicc  of  luiy  excess  of  uric  ucid  in  the  excretion 
at  any  time.  In  the  case  of  the  biliary  secretion  an  increased  amount  of 
calcium  salts  in  the  bile  may  lead  to  the  fonimtion  of  a  biliary  calculus, 
calcium  forming  an  in.solublc  compound  mth  the  bile  pigments. 

(iii.)  Thtt  size  and  shape  of  the  crystals  of  tuirtain  aaltx  are  altered  hy 
the  presence  of  colloidal  substances  in  the  secretion.  Oxalates  and  other 
crystalline  substances  can  bo  made  to  crystallise  out  from  their  solutions 
by  the  addition  of  some  culioid  matter  such  as  albumin.  The  substance 
in  solution  not  only  crystallisfs  out^  but  the  crystals  are  frequently  very 
large,  and  in  this  way  may  act  as  a  nucleus  for  subsequent  crystalline 
accrotioiL  The  exudation  of  blood  or  of  some  albuminous  material  into 
the  renal  pelvis  may  perhaps  determine  the  formation  of  a  stone  tn  this 
way,  and  may  serve  to  explain  the  occurrence  of  stones  in  one  kidney 
only ;  although  the  calcnlus-forminj^  material  is  probably  present  to  an 
equal  amount  in  the  blood  distributed  to  both  kidneys. 

Crystals  of  uric  acid  are  alTixtcd  profoundly  in  their  size  and  shape 
by  certain  pigments  in  the  urine,  and  thus  variationH  in  the  amount  of 
urinary  pigment  may  modify  the  form  in  which  the  unc  acid  is  excreted. 


(ir.)  It  18  possible  that  colloid  iniLt«rial,  such  as  niideo-albumins,  may 
act  as  a  micleiis  for  tho  formation  of  Rtonos.  This  action  is  diKtinct  from 
U)«  preceding,  in  that  it  is  simply  mechanical,  whereas  the  essence  of  that 
descnbed  in  iho  third  ecction  lies  in  tho  fact  that  tho  ciystaltinc  form  is 
altered,  at  any  rate  as  regarrls  ths  size  of  the  imiividtial  crystals.  Oall- 
Btones  are  sometimes  formed  long  after  an  attack  of  aitarrhal  jaundice, 
and  apparently  as  a  sequel  of  it.  It  is  possible  thai  in  these  cases  a 
cholangitis  has  extended  to  the  gall-bladder,  and  that  the  exudation  from 
ibe  tnocous  membrane  of  the  gall-bladder  has  rietermined  the  precipitation 
and  crystallisatinn  of  tho  calculus- forming  suVistance.  In  rare  instances 
foreign  bodies  have  been  found  as  the  nuclei  of  stones,  but  even  in  these 
cases  it  is  possible  that  the  foreign  bodies  prcKluco  the  efTects  by  means  of 
xafhunmatory  changes  in  the  mucous  membrane.  Micro-crgaiiisms  have 
also  been  found  in  the  centre  of  galt-stnneii,  but  whether  the  calculi  are 
to  be  attributed  directly  tu  their  presence  or  to  tho  chemical  and  physical 

idunges  produced  by  them  is  perha|Kt  doubtful 

tHseasos  of  glands  resulting  from  [)artial  or  complete  obstruction  of 
the  ducts  are  common.  The  duct  of  a  gland  is  liable  to  Iwcome  obstructed 
as  a  result  of  a  mere  alteration  in  the  consistency  of  the  secretion  ;  from 
tbc  proMiicu  of  cidctdi ;  £rr>m  the  r&iults  of  Intlanimatury  changes  in  the 
walla  of  the  duet,  or  from  the  pressure  produced  by  growths  in  the  duct 
or  in  adjoining  stnictuiea.  AVhen  tht>  duct  of  a  gland  is  olwjtructed  the 
BecrctioD  does  not  cease  at  first ;  the  usual  effect  is  that  the  glami-ducts, 
and  later  the  gland  itself,  bocomo  distended  with  a  more  or  less  abnormal 
secretion.  Some  of  tho  constibients  of  the  secretion  pass  into  the  circu- 
lation, either  directly  through  tho  vessels  of  the  gland  nr  indirectly 
tlLTough  the  lymphatics.  In  many  cases  of  long-contiuucd  obstruction 
the  efibct«  are  complicated  by  the  occurrence  of  inflammation  of  the  \vn\h 
of  the  duct.      The  ducts  become  greatly  distended   with  more  or   less 

rftagnant  secretion,  and  in  these  circumstances  an  ascending  microbic 
infection  xs  liable  to  occur.  This  is  e3i)ecially  seen  in  tlie  case  of  obstruc- 
tion of  the  bile-iliictft.  In  tjie  wdivary  glamls,  pancreas,  and  kidneys  the 
secretion  goes  on  at  a  sufficient  pressure  to  distend  these  organs  forcibly 
to  a  considerable  size.  In  tho  liver  the  bile  is  secreted  normally  mider 
a  low  pressure ;  thus  jaundice  results  even  when  the  olistiiiction  to  the 
biliar}'  flow  is  alight,  the  stagnant  bile  paiuting  into  the  lymphatics  and 
veins  of  the  liver.  When  a  small  calculus  obstructs  the  e-vit  of  bile 
from  the  biliary  papilla,  but  loaves  tlie  orifice  of  Wirsuiig's  duct  patent, 
bile  may  be  driven  by  the  contractions  of  the  gall-bla<lder  into  the 
pancreast  and  may  set  up  acute  haemorrhagic  paDcreatitis  (IJalated  and 
Opie).  It  has  been  shewn  by  Flexner  that  the  bile  saltfl  are  res]>onsible 
fur  thin  efToct.  and  that  their  influouco  is  couiitemctcd  by  the  colloid  con- 
Kitoents  of  the  bile. 

Tone  SahsbtncM. — Secretions  in  disease  frequently  contain  abnornial 
and  more  or  less  toxic  substances,  and  thus  act  j»  tho  means  of  their 
removal.  In  uraemia,  the  bile,  tho  gastric  secretion,  and  the  sweat 
cuntatu  appreciable  quantities  of  urea  and  other  extractive  l>odiea.     In 
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cases  of  haemoglobinuria,  duo  to  the  presence  of  fnc  haemoglobin  \\x  the 
blood-pWiuu,  tho  haciiioglohin  is  excreted  not  only  in  the  urine  bnt  in 
the  bile  also.  The^e  abnormal  bodies  are  not  taken  up  indiscriminately 
by  all  glands.  Bile  pigments,  in  cases  of  jaundice,  appear  readily  in  the 
urine;  but  even  in  cjiacs  of  complete  and  porsiatent  obstructive  jsuudice 
bile  salta  apiieiu-  in  the  urine  in  but  nmall  quantities.  Tlie  dilTcrcnt 
secretiun!!  exert  a  more  or  lose  &t;lectivc  notion  upon  the  abnonnal  con- 
stitucnts  removed  by  them  from  the  blood-stream. 

Microbic  poiHoaa  are  fre<|uently  removed  from  the  body  in  Hecretions, 
more  especially  in  the  nrine  ;  if  micmlieF  are  pnytent  in  the  geneml 
blood-stream  r,he  urino  may  contain  tliem  also.  It  is  probable  that  many 
path o [optical  processes,  such  as*  gastritis  or  nephritis,  arc  ik-|.»cndcnt  upon 
the  removal  by  the  stomach  or  kidneys  of  to-xins  and  microbes  from  tho 
general  circulation.  However,  all  diiteiiAe  poisons  present  in  the  blood 
are  not  necessarily  present  in  glandular  secretions. 


an^l 


IntckN'AU  Skcrctions. — In  the  caiM!  of  internal  secretions  the  gla 
elaltordtes  some  substance  or  substances  that  are  requin^d  to  maintain 
the  metal>olic  activity  either  of  the  tissues  generally  or  of  some  particular 
tissue.     The  e.xistcnce  of  internal  secrclious  is  most  easily  established  in 
the  case  of  glandu  tvithout  ducts,  such  as  the  thyroid  and  suprarenals; 
tlie  difficulty  is  greater  in  cases  like  the  liver,  pancreas,  and  kidneys : 
yet  even  in  these  caseJi  there  is  some  evidence  of  the  existence  of  internal 
secretions.     The  evidence  on  which  the  existence  of  internal  secretion*  is 
luised  in  the  case  of  ductless  glands,  such  as  the  tbyroiil,  is  as  follows  :— 
The  complete  remoral  of  the  gland  is  followed  by  death,  and  this  event 
cannot  be  attributed  to  any  lesion  of  the  nervous  system  pnxluciJd  at  the 
operation.      Death  is  dependent  solely  on  the  removal  of   the  gland : 
because,  first,  if  a  fragment  of  the  gland  of  a  certain  size  be  left^  tleatli 
does  not  ensue;  secondly,  if  a  portion  of  the  gland  be  succ^issfully  grafted, 
in  the  subcutaneous   tissue,  and   if   the  graft  acquire  proper  vasoi^^H 
connexions,  the  entire  normal  gland  may  l>e  removed  without  fatal  eoH 
sequences:  thirdly,  in  some  cases  of  tho  removal  of  tho  gl.ind  aurviml 
ia  prolonged  by  the  administrution  of  an  exti-act  prepared  from  the  gland 
substance. 

Thyroid. — The  complete  removal  of  all  thyroid  tissue  is  fatal  in  all 
animals  hitherto  experimented  on,  and  in  man.  The  removal  of  the 
thyroid  body,  however,  is  not  necessarily  fatal,  since  thjrroidal  tissue 
may  bo  present  in  certain  bodies  known  as  accessory  thyroids  and  para- 
thyroids. Accessor}'  thyroids  have  tho  same  structure  as  the  thyroid 
itself,  but  the  minute  anatomy  of  parathyroid  tia^ne  is  somewhat 
different  in  that  the  cells  which  enter  into  this  tissue  are  not  arranged 
to  form  the  lining  membrane  of  a  culloid-containing  vesicle  ;  in  the 
thyroids  the  cells  are  arranged  in  columns  resembling  those  of  a 
pound  tubular  gland,  there  are  no  large  alveoli  and  but  little  colloid- 
The  parathyroids  are  sometimes — as  in  the  rabbit — at  some  littlo  distance 
from  the  thyroid  it«etf,  sometimos — as  in  the  dog—embedded  on  the 


suHacG  of  eiich  lobo  of  the  thyroid,  and  gometiraes — as  in  the  monkey — 
pmbeddcd  in  the  mihsUnce  nf  the  tbyi-oid  it«elf. 

PurathyroiH  and  thyroid  tissues  do  not  play  an  cqui\*alent  part  in. 
preventing  the  developnieut  of  the  8ym])lomB  which  follow  thyroidectomy. 
In  the  rabbit  the  thyroid  itaelf  can  be  removed  completely  without  per- 
manent ill  effects,  aa  the  panithyrnids  are  left  iinionchcd  by  any  snch 
operation.  'VVhciher  in  the  doLC  complete  removal  of  one  lobe  together 
with  the  greater  |Mirt  of  iht?  opposite  lobe  leailn  to  Burvival  or  death 
depends  upon  whether  one  parathyroid  is  left  or  not ;  thf»t  is,  if  one 
lobe  be  entirely  removed  life  may  go  on  in  the  dog  after  excision  of  the 
balk  of  the  opposite  lobe,  provided  the  upper  extremity  containing  the 
parathyroid  be  left :  if,  however,  thia  upper  extremity  be  removed  a  much 
brger  fragment  of  the  thyr^^iid  (amounting  from  a  half  to  two-thirds  of 
the  lobe)  must  l>e  left.  On  the  other  hand,  the  complete  removal  of  the 
parathyroids  only  is  followed  liy  no  obvious  ill  effects  in  many  inst-unces, 
but  some  observers  have  describes!  tetany  and  tremors.  Thyi*oid  gnifta 
prolong  life  after  complete  thyroidectomy  ;  but  it  is  remarkable  that  the 
injection  of  thjToid  extract  does  not,  in  the  monkey  at  any  rate,  prevent 
with  certainty  the  development  uf  the  specific  symptoms  seen  after  this 
operation.  In  dogs,  also,  thyroid -feeding  after  thyruiducloniy  only 
securoB  a  brief  prolongation  of  life ;  in  but  a  few  cases  does  it  prevent 
An  early  deAth.  Complete  removal  of  all  thyroid  tissue  is  followed  in 
the  acuter  cases  by  the  rapid  appearance  of  a  series  of  symptoms  of  which 
tremor,  tetany,  clonic  spasms,  and  dyspnoea  are  the  chief :  in  other  coses, 
in  which  survival  is  more  prolonged,  a  curious  swelling  of  the  jiarotid  and 
Other  regions  ensuca,  the  hair  becomes  brittle,  and  more  or  less  complete 
ak>pecia*  results.  Clonic  spasms  are  most  marked  in  the  carnivora,  and 
in  them  tlic  operation  is  followed  by  dcatli.  usually  within  a  feu'  days. 
The  clonic  spasms  are  accompanied  by  dyspnoea  with  paroxysmal 
exacerbations.  In  the  dog,  albuminuria  in  considerable  amount  occurs 
also  after  the  thyroidectomy.  The  group  of  symptoms  produced  suggests 
in  many  ways  a  toxaemia,  and  some  authors  have  held  that  the  blood 
is  thus  tainted  ;  others,  however,  have  failed  to  reproduce  the  symptom- 
group  by  the  injectiou  into  normal  animals  of  Mood  obtained  fi-oin 
animals  after  thyroidectomy.  In  man  removal  of  the  thyroid  is  followed 
by  a  condition  closely  allied  to  myxoedcma,  if  not  identical  with  it ;  but 
not  infrequently  tetany  also  has  been  so  pitnluced.  The  experimental 
mvsoedcma,  seen  in  animals  surWving  from  the  acute  and  initial  symptoms, 
apfiarently  depends  upon  a  dtsordereil  metabolism,  and  this  condition  in 
Uie  human  subject  can  be  arrested  anil  held  in  chuck  by  the  administra- 
tion of  thyroid  extract ;  hence  it  is  clcjir  that  whatever  other  functions 
the  thyroiil  may  possess  it  supplies  at  any  rate  a  substance  necessitry  for 
normal  tissue-metal  ml  ism. 

The  thjToid  tissne  left  after  partial  thyroidectomy  undergoes  a 
scriea  of  changes.  The  fragment  increases  considerably  in  size,  but  the 
structure  of  the  normal  thyroid  is  not  accurately  reproduced.  The 
epithelium  lining  the  alveoli  proliferates,  so  tlwt  in  places  the  alveoli  are 


no  longer  lined  by  a  single  layer  of  cells ;  on  the  other  hand,  there  is  no 
formation  of  colloid,  so  tliat  the  structure  of  the  hyiwrtrophied  thyroid 
resembloa  the  structuro  of  the  noniud  (jamtliyroid*. 

The  iMtrathyroidH  after  partial  thyn>idectomy  undergo  alight  enlarge- 
ment, but  there  is  no  abnormality  in  their  structure  and  no  formation 
of  colloid. 

The  thyroid  bfwly  contains  a  largo  (iiMiitily  of  a  conii)l<?x  protein 
BubsUince  that  contains,  in  nddition  to  the  usual  constituents  of  proteins, 
R  considerable  proportioit  of  iodine  and  some  phosphorus.  I'his  |irotein 
body  am  be  split  up  by  various  mctbcHls,  amongst  others  by 
digestion,  yielding  on  the  one  Iiand  albumnsos,  an<l  on  the  other  a  non- 
proiiMn  sulwtance  containing  a  considfrable  jjereentage  of  iodine- — tJie 
so-called  thyroiodin.  It  is  probable  that  this  complex  pi-otein  substance, 
yielding  this  "  thyi*oioilin  "  jih  one  of  its  doeumpueitioii-pi diucts,  is  the 
main  ingredient  of  the  colloid  matter  present  in  the  thyi-oid.  jUthougb 
the  non-proteiii  moiety  of  this  complex  substance  (nntains  a  large  quantity 
of  iodine,  a  smaller  proportion  of  io<liiie  is  also  contained  Jn  the  protein 
portion  of  the  original  colloid  subfitance.  The  name  •' thyroioilin  "  was 
first  applied  to  a  non-protein  siilistauce,  containing  iodine,  obtained  by 
treating  thyroids  with  strong  acids ;  but  this  substance  is  probably 
identioil  with  that  doscnl^ed  above  as  a  decomposition-product  of  the 
colloid  material.  Both  the  protein  moiety  and  the  non-protein  moiety  of 
the  colloid  substance  are  described  as  "active,"  that  is,  they  both  pro- 
duce the  physinlogiral  and  therapeutical  prnpiirties  of  thyroid  extract ; 
but  the  nonprotein  su>>stjinco  containing  the  larger  percentage  of  iodine 
ia  by  far  the  more  active  of  the  two. 

FonucHy  the  colloid  substance  was  looked  upon  more  or  less  as  an 
excretion ;  now,  however,  it  is  regarded  as  an  internal  secretion,  and  in 
conlimiation  of  this  the  colloid  has  been  found  in  the  lymphatics  of  the 
gknd,  suggesting  that  it  is  buing  carried  away  to  supply  the  requirements 
of  the  IkkIv,  and  perhajw  more  especially  those  of  the  nervous  system. 
If  the  colloid  sulHtance  containing  this  thvTuiodin  is  the  essentijil  and 
specific  substauco  elnbtirated  by  the  thyroid,  it  is  remarkable  that  life  can 
be  maiutaincd,  in  the  cartiivora  at  any  nit«,  when  the  jHirath^Toids,  or 
even  one  pa]*athyroid  is  left ;  for  these  bn<lica  contain  but  little  colloid. 

I'hif  Suprnrrntiif. — Fiemoval  of  one  suprarenal  in  animals,  according  to 
rooet  observers,  is  not  followed  by  any  st-rious  or  permanent  derangement 
of  health ;  but  Tizzoni  found  that  death  followed  unilateral  extirfxttion 
not  infre<)iiciit]y,  and  that  the  operation  was  followed  by  a  series  of 
changes  in  the  central  and  peripheral  nervous  system  [rid^.  art-  "  Addison's 
IXsGase,"  Vol.  IV,  I'art  I.],  There  is  far  less  agreement  as  to  the  results  of 
bilateral  ejctir|Mition  ;  some  oltscrvers  have  foiuid  that  death  ensues  within 
a  few  hours,  others  after  a  period  of  varying  duration  of  cachexia  and 
marasmus  ;  others  again  state  that  complete  bilateral  extirpation  is  possible 
without  either  death  or  illness.  It  is  possible  that  these  differencoi, 
extreme  as  they  are,  may  be  due  partly  to  the  operative  procedore* 
ad<>pte<l,  and  partly  to  the  presence  of   accessory  siijirarenals.      Tliow 


aathore  who  bava  aiJegort  thaL  bilateral  remnval  of  these  glariiis  is  followed 
by  death  from  marasTntiK  have  also  described  hypertrophy  of  the  remain- 
ing ^litnd  :ift«r  unilateral  extirfmtion  ;  and  further,  that  successful  grafting 
of  an  adrenal  will  prevent  tho  fatal  efTifcts  that  usually  follow  bilalcml 
extirpation  ;  but  it  is  said  that,  for  the  graft  to  he  euccessful,  it  ia 
Msential  that  it  ihould  be  derived  from  an  animal  of  the  Kame  ftpedejt. 

Death  after  biUitoral  extirpation  uf  the  suprarcnals  has  usually  been 
preraded  by  a  (Ktriod  of  mar;i»<nin'S  oft«n  extreme  ;  but  in  a  few  caRe» 
some  ohoervers  have  noted  the  appearance  of  pigment  in  situations 
normally  more  or  less  fi-ee  from  pigment  As  in  tho  ease  of  tho  thyroid, 
so  in  the  ease  uf  the  suprarcnnls,  It  may  be  asked  whether  tho  fatal  event 
l»e  due  to  the  damage  done  to  the  sympathetic  ner\'e8  during  the  ojhts- 
tion,  or  whether  it  be  directly  and  solely  deiiendent  on  the  removal  of 
the  gland  :  and  in  the  latl«r  case  whether  death  bo  due  to  tho  accumulation 
of  some  toxic  material,  or  to  the  8UG|ionsion  of  an  internal  secretion. 

It  is  asserted  that  after  complete  removal  of  the  suprarenals  a  condi- 
tion of  partial  [wil»y  snpervenB.%,  which  depends  upon  the  prcf^ence  in  the 
hlood  of  a  curara-liko  poison  ;  and  that  if  the  blood  of  an  animal  in  this 
coudition  }>e  injected  into  u  normal  animal,  it  producci?  in  tlic  luttiT  a 
anular  train  of  symptoms.  On  the  other  hand,  there  is  clear  and  delitiite 
eridence  that  tho  suprarenals  contain,  and  probably  secrete  into  the  sujyra- 
renal  vein,  a  subsUince  capable  of  causing  profound  etf'ects  on  muKculnr 
tissue,  and  more  especially  ou  the  muscular  tissue  of  the  arteries.  Supra- 
renal extract,  when  injected  into  the  circulation,  pi-otluces  a  siulden  and 
great  n^e  in  arterial  pressure,  which  rise  depends  upon  contraction  of  the 
peripheral  arterioles.  This  contraction  of  the  muscular  coat  of  the  arterioles 
is  brought  about  by  a  direct  local  action  of  this  substance  on  tho  muscular 
eoftt.  and  not  by  any  action  on  the  vasomotor  centre.  This  active  Hub- 
atanoe,  adrenalin,  is  a  stable  crystalline  substance,  contained  most  ahtm- 
dantly,  if  not  exclusively,  ia  the  raediUkry  portion  of  the  gland,  and  its 
potency  is  such  that  an  extract  representing  ,  ,„',„,  of  the  weight  of  the 
dried  gland,  when  injected  intravenously,  will  province  a  ver3'  not;d)le  cR'ect 
o«  the  gencnd  blood- pressure.  Adrenalin  also  produces  glycosuria,  when 
applied  locally  to  the  pancreas,  and  when  injected  repeatedly  leads  to  ex- 
tensive athemma  in  the  :iorta.  A  subsLince  closely  resembling  if  not 
identical  with  adrenalin  has  been  prepared  synthetically,  and  like  adrenalin 
pnj<luce9  contitriction  of  the  aiteries  and  glycosuria.  It  i«  at  Icjist  doubtful 
whether  the  phenomena  alleged  to  follow  extirpation  of  the  suprarenals 
can  be  cnm^late^l  with  any  failure  of  the  circulation  dependent  U]>on  tho 
atisence  from  the  blood-stream  of  this  pressor  substance.  Whatever 
doubt  may  remain  as  to  tho  functions  of  the  suprarenals,  there  can  be  no 
dotibt  as  to  the  existence  of  an  internal  secretion  ;  although  perhaps  it  U 
not  certain  that  the  internal  secretory  activity  of  these  glands  is  their 
Bole  function.  Thore  is  some  evidence  that  the  cortex  of  ihr  supmrenals 
is  in  some  way  connected  with  tho  growth  of  the  body  and  tho  develop- 
ment uf  «exual  maturity  (5). 

Pamreas. — The  pancreas  nffords  another  instance  of  a  gland  in  which 


there  is  ver>'  definite  evidence  in  favour  of  the  existence  of  an  internal 
Becrelioii.  In  du^  the  ]*eniov&I  of  the  unlirc  pancreas  is  followed  by  a 
condition  of  glycosuria,  accum[m[ii<^d  l>y  gruat  wasting  iind  ibtrut,  and 
ending  aoon  in  death — a  condition  far  more  entitled  to  the  name  of 
oxparimontAl  diahcT«s  than  the  mni-p  or  less  tmnBitory  glycosuria  pro- 
ducible by  that  pimctiire  of  the  bulb  known  as  the  "iliaWtic  puncture." 
This  faUl  paiicreiitic  glycosuria  is  not  seen  aft«r  lig«tnr«  of  the  jwincrKatic 
duct,  nor  after  i-enioval  of  tlie  bulk  of  the  pancreas,  provided  only  that  a 
small  fragmOMt  of  the  glund  bo  \v(l ;  but  if  tliiti  fragment  be  excised  by 
a  second  operation,  the  fatal  diaonler  ensucB.  For  these  reasons  the 
glycosuria  cannot  be  due  to  mntiUtion  of  the  attdominal  nervous  structures, 
but  muRt  be  regiu'dcd  as  dno  to  the  removal  of  the  pancreas  itself.  The 
fatal  otrecta  following  tht>  rouioval  of  the  paiicroae  can  bo  prevented  by 
the  Huccessfid  grafting  of  a  i^Hirtion  of  tin:  piincrujis  in  the  subcutaneous 
tissue,  just  as  successful  thyroid  grafting  will  j>i-c!VC!nt  the  fatal  efiects  of 
complete  thyroidectomy.  Very  exceptionally  dogs  have  surviverl  the 
operation  of  excision  of  the  pancrejis,  and  in  such  rare  cases  no  glycosuria 
has  ensued.  The  existence  of  cxperimontal  jmncreatic  glycosuria  is 
unfjueatiormble ;  the  mechanism  of  ita  production  is  obscure.  The  hypo- 
thesis of  the  formation  by  the  iMincreas  of  a  glycolytic  ferment  secroted 
not  into  the  duct  but  into  the  lymphatics  and  blood  vessels,  which  therein 
atfsiste  in  the  decomposition  of  the  sugar  of  the  bUtod,  although  plausible, 
is  not  clearly  established.     (For  islands  of  Langerhans,  see  p.  184.) 

I'iluiiary  Body. — The  posterior  loba  of  this  gland  contjuna  a  suh- 
stance  that  hu  a  powerful  diuretic  action,  and  in  addition  lias  an  action 
on  thu  vaHcular  system  aomewhat  similar  to  that  of  adreiuiliii.  It 
may  therefore  be  said  to  poseesB  an  internal  secretion. 

Lit*r. — The  sugar  forming  function  of  the  liver,  that  is,  the  conversion 
of  the  glycogen  of  the  liver  into  sugar  to  be  distributed  to  the  body  at 
largo,  is  really  an  instance  of  an  inlitrnal  secretion.  tSomo  authorities, 
however,  deny  that  the  liver  is  a  sugar-forming  organ,  and  regard  the 
glycog<.-n  aa  a  precursor  of  fat;  the  great  bulk  of  phyuologiml  opinion, 
however,  is  in  favour  of  the  former  view. 

Kitlna/s. — ExjH'rinipnt«  performed  by  myself  have  demonstrated  that 
after  removal  of  the  greater  part  of  both  kidneyn  the  excretory  functions 
of  the  organ  continue  not  orJy  undiminished,  but  indeed  that  the 
amounts  of  iu*ine  and  urea  excreted  mav  actually  be  increased  in  amount ; 
and  further,  that  this  disordere<l  metabolism  may  lead  to  great  wasting 
and  marasmiijs  followed  by  death.  This  disordered  nutrition  is  entirely 
dependent  upon  the  amount  of  kidney  removed  ;  hence  it  is  possible  that 
the  phenomena  arc  duo  to  the  arrest  of  a  normal  intcnial  secretion.  This 
result  cannot  be  considerc<I  proved  until  the  progress  of  the  disordered 
nutrition  can  bo  arrested  by  the  injection  of  kidney  extract,  or  by  the 
successful  grafting  of  kidney  subet&nce.  This,  however,  has  not  as  yet 
l>ccn  done  fiucceasfully,  and  some  olwervcrs  have  attributed  the 
merely  to  the  disordered  mutjibulism  of  starvation. 

SexfuU  GlaiuL. — The  testes  and  ovaries  produce,  as  i&  well 


he  results      fl 
known,  a      H 


profound  effect  in  tltc  economy  ;  since  tiol  only  ttic  gcneml  nutrition,  hut 
aldAi  tJie  whole  or  tlie  ntMin  t;hara<:U.>ri»4tic)<  of  thu  urganism  may  t>e  altereil 
by  the  removal  or  degen«ration  of  these  glands.  It  ia  not  known  whetlior 
those  glande  produce  their  efl'ccts  by  ihe  chemical  stinmhis  of  an  internal 
secretion  or  by  a  rotlcx  action  on  the  nervous  syatem.  The  i-emovul  of 
the  organi!!.  in  the  human  »ubJ€ct  ut  any  rute,  is  occasionally  followtHl  hy 
remote  general  eti'ccts  which  it  seems  difficult  to  attribute  to  the  orrcet  of 
an  internal  secretion.  Fhcnomenu  uf  Ibis  luiture  arc  the  mental  disturb- 
ance  seen  sometimes  after  the  removal  of  the  uterus,  and  perha]kK  the 
atrophy  of  the  prosute  that  follows  removal  of  the  teste*.  It  is  possible 
that  the  removal  of  glands,  like  the  removal  of  organs,  may  produce 
remote  effects  that  cannot  bo  (itlril)Utc<i  to  the  presence  of  au  internal 
secretion;  at  Ihe  same  time  the  remarkable  discovery  of  the  substance 
elaborated  by  the  suprarenals  shews  what  totjilly  unexpecteil  and  pro- 
found etfect*  an  internal  secretion  may  bring  about  (22). 

The  existence  of  an  internal  secretion  in  other  gUnds  is  improbable. 
The  removal  uf  the  salivary  glands  is  not  followed  by  any  obvious 
effects.  The  spleen  can  Ik;  removed  completely  without  111  results, 
although  in  certain  Ciu^c.^  the  resistance  of  the  animal  lo  microbic  infec- 
tion i%  diminished.  The  complete  removal  of  the  pituitary  boily  dues  not 
pru<Iuce  any  obvious  ill  effects,  at  any  rate  M'itliin  a  short  interval  after 
the  operation.  It  has  Iwen  asserted,  however,  that  the  pituiUry  body 
undergoes  enlargement  after  thyroidoetoray,  and  thus  some  flbservera  have 
coDftidei-ed  that  this  body  is  accessory  to  the  thyroid.  The  experiments 
of  Schafer  and  Oliver,  however,  indicate  that  the  physiologieal  action  of 
the  extracts  of  the  th^Toid  and  pituitary  bodies  may  be  antagonistic,  not 
ooroplementjiry- 

Patbologry  of  Internal  Secretions. — The  proof  of  the  existence  of 
tDtvmal  iH».-retionu  has  given  an  im]>etus  to  jNithotogy,  and  has  led  to 
Ihe  hypothesis  that  disease  may  be  the  result  of  one  or  more  of  the 
foUoving  variatioits: — (i.)  The  arrest,  (ii.)  the  excessive  fonuattou, 
(uL)  the  abnormal  composition  of  an  internal  secretion. 

In  many  cases  these  views  of  the  [wthologj*  nf  diseased  conditions  are 
little  more  than  stinniscs,  in  others  they  are  more  securely  established ; 
thb  is  especially  the  case  with  reference  tu  the  discu«es  of  the  tliyroid 
Imdy.  Huch  conditions  as  myxoeiJema  and  s|H>radic  cretinism  are  held  to 
be  due  to  ihe  mor^  or  less  complete  arrest  of  the  internal  secrr^tion  of  the 
thyroid,  and  on  the  other  hand  exophthalmic  goitre  is  thought  by  some 
pathologists  to  bo  duo  cither  to  a  hypersecretion  or  to  an  abnormal  secretion 
of  the  thyroid.  The  view  of  the  pathology  of  myxoodema  is  more  securely 
established  tlun  that  of  exophthalmic  goitre.  Not  only  can  a  condition 
allied  to  myxoeJema  be  produced  by  the  removal  of  the  thyroid  in  man 
and  animals,  but  also  the  efTccte  of  myxoedcma  in  the  human  subject  can 
lie  removed  by  the  administmtion  of  thyroid  extract,  and  [)erha}>s  by 
ihyroiodin.  In  the  case  of  exophthalmic  goitre  the  matter  is  not  so 
simple  J  the  phenomena  protluced  by  the  injecition  of  thyroid  extract 
ore  not  quite  similar  to  those  seen  in  exophthalmic  goitre.     That  the 


exaphlhulmus  present  in  tbis  disease  may  be  unilateral  has  been  urged  as 
an  ohjcQtion  to  the  vicvf  that  it  i&  produced  by  a  pni^nn  circulating  in  the 
blood.  However,  metallic  poisons,  like  arsenic  and  lead,  will  sometini'ee 
produce  unilateral  lesions  of  the  nervous  system,  so  thut  this  objoctiou  ia 
not  a  very  potverful  one.  A  more  senous  objection  ia  that  the  general 
symptoma  of  the  disease  do  not  neceasarily  vary  step  by  step  either  with 
the  magnitude  or  with  the  raw  of  development  of  the  goitre.  Kidarge- 
ment  of  thn  thyroid,  very  similar  to  that  seen  in  (iravca'  disease,  may 
exist  \rithout  any  of  the  nymjitoms  of  the  latter  malady.  The  change?,  in 
ihe  thyroid  body  in  (Jraves'  disease  are  apparently  very  aimilar  to  those 
seen  in  aiiimikU  after  the  removal  of  a  portion  of  the  thyroid.  The 
enlargement  ia  of  such  a  cliaract«r  as  to  repnxluce  the  structure  of  the 
norma]  iwrathyroid  rather  than  that  of  tlie  normal  thj'roid.  The 
enlarged  thyroid  consists  of  alveoli  lined  with  actively  proliferating  cells, 
and  those  alvofjli  cont;iin  no  colloid.  The  fact  that  the  thyroid  gland  in 
this  disejise  hiw  a  microscopic  structure  analogous  to  that  seen  expcri- 
itientally  when  a  fragment  of  the  gland  ia  left  and  undergoes  enlargomtint, 
has  6iigge.sted  to  some  observers  that  the  enlargement  of  the  thyroid  in 
exopliibulmic  goitre  is  not  primary,  but  secondary,  and  arises  in  response  tu 
some  need  of  the  economy.  It  is  |>o8RLlile,  however,  tlmt  when  the  thyroid 
enl&rgae,  whether  primarily  or  Becondaiily,  the  form  and  structure  of  the 
enlargement  might  be  similar.  The  clinical  o)>6crvation  that  exophthalmic 
goitre  is  sometimes  followed  by  myxoedoma  certainly  auggeata  that  the 
former  disease  is  dependent  on  the  thyroid  hypersecretion. 

On  turning  to  the  other  glands  we  find  that  the  evidence  available 
at  the  present  time  to  prove  that  cei'tain  diseases  are  dependent  upon 
disoixlcr  of  the  function  of  interiud  secretion  is  by  no  means  ao 
strong. 

In  Addison's  disease  the  interesting  obsen'ation  has  been  made  tliat 
the  remiuna  of  the  supraronals  found  in  this  disease  contain  no  active 
suprarenal  extract.  At  present,  however,  it  is  not  possible  to  give  a 
complete  explanation  of  the  phenomena  seen  in  Addison's  disease  on  the 
hypothesis  that  all  of  these  result  (nmi  tiio  airest  of  the  intomal  secretion. 
Vet  it  is  powribic  ibat  the  weakness  of  the  circiJatiou  may  be  due  to  the 
absence  from  the  blood-stream  of  the  powerful  pressor  substance  ehiboratt-Hl 
by  the  normal  suprarenal.  Although  some  success  has  been  achieved  in 
treating  cases  of  Addison's  disease  with  suprarenal  extract,  no  such 
striking  results  have  as  yet  been  obtained  as  those  seen  in  the  treatment 
of  myxoedema  with  thyroid  extract. 

In  the  case  of  the  pancroas  and  diabetes  the  present  i«tate  of  our  know, 
ledge  is  also  unsatisfactory.  It  ts  certain  that  diseases  of  the  p'lncreiis  may' 
be  accompanied  by  diabetes,  but  the  association  is  not  an  invariable  one. 
Certmn  pathologists  have  thought  that  lesions  of  the  pancrcaa,  especially 
destniction  of  the  islands  of  I^ngerhans,  are  associated  with  a  pculicolar 
\-aHoty  of  diabetes  nmning  an  acute  course.  Lesions  of  the  pftncrcaa 
cannot,  however,  bo  reganled  as  causing  all  varieties  of  diabetes,  and  it  is 
probable  ratker  that  glycosuria  is  a  symptom  that  can  bo  produced  by 
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various  lerions  in  difleront  organs.  Treatment  of  diabetes  with  pfincicatic 
«ztraet  or  with  secretin  has  been  foUowod  by  very  littlo  siiocesa,  if  any. 

JoiiN  Rusk  Brai)i--ord. 
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GENERAL  PHYSIOLOGY  AND  PATHOLOGY  OF  DIGESTION 

By  Ui«  Utfl  C  H.  Ralfk,  M.D.,  P.R.C.r.,  and  W.  Soltau  Fbkwick,  M.D. 

B^visB"!  by  W.  SotTAf  Fr..swii.K,  M.D. 

The  proceK  of  digeetion  is  in  part  mechanical  and  in  part  chemical 
The  first  jwirt  of  the  pixwesa  is  requirod  to  reduce  the  loss  sohiblo  portioria 
of  the  food  to  a  state  in  vhich  the  digcstivu  aecretiuns  can  act  upon  them. 
Moreover,  ii  ensures  the  due  propiiUion  of  the  alimentary  masa;,  and  the 
sabmtasion  of  it  to  the  several  agenta  which  aflect  it  in  tui-n  ns  it  traverses 
the  whole  length  of  the  digestive  system.  The  chemical  cban^is  nrc 
effected  hy  the  action  of  various  digestive  secretions,  poiirt'<I  out  liy 
special  glands  at  different  parts  of  the  alimentary  nanaJ.  These  secretions 
subject  the  constituents  of  the  food,  chiefly  the  carbohydrates  and  pro- 
teins, to  changes  which  convert  them  into  bodies  easy  of  absoi-ption  and 
fit  for  assimilation.  So  intcrtlc{>ciidcnt  arc  the  viuioits  ]Kirt:4  of  the 
pcoceee  that  failure  either  of  the  mechanical  or  of  the  chemicsil  factors 


leodB  Booner  or  Uter  to  disturlinnce  of  tbe  whole.  It  is  therefore  con- 
venient to  coiiftitlor  Bepftmt*iy  the  several  portions  of  the  digestive  tract 
in  wbiuli  ibtj  chief  alterations  of  the  food-stuffa  occur ;  yet,  when  use  is 
niatlo  of  such  ex  press  ioiih  us  "oral,"  "giiulric,"  or  "iiitostinal  digestion/' 
it  muHt  be  remembered  that  a  disturbance  of  any  one  of  these  three 
procosses  will  in  more  or  lesa  measure  disturb  tho  integrity  of  the  re«t 

I.  Oral  Piokstion. — In  the  mouth  tho  coarser  portions  of  the  foml 
ftra  broken  up  and  subjected  to  iv  process  of  trititrntion,  whilst  the  ttofter 
UMSOft  becoaio  moi-o  thoroughly  disijitegmtcl,  and  uie  incorporated  with 
the  sjdiva  by  mejius  of  the  teeth,  the  tongue,  and  the  buccal  muscles. 

The  Saliva,  iis  it  Appears  in  the  mouth,  is  not  tho  pui*o  secretion 
derived  from  the  three  jviirs  of  true  salivary  glands,  but  is  largely  mixed 
with  mucus  from  the  glunHs  of  the  buccal  mucous  membmne,  with 
portions  uf  food  in  a  st^itc  of  de4-ompOi>ition,  and  M-iih  numerous  micro- 
organisms. When,  liuwuvcr,  saliva  is  obtained  pure,  it  apiH-ars  as  a 
frothy,  \'i!»cid,  :ind  transparent  fluid  of  a  sfkecific  gravity  ranging  from 
1*002  to  1*006.  Ita  normal  reaction  is  alkaline,  but  sometimes  owing 
to  deoompo»ition  it  is  acid.  Under  the  microscope  certain  so-called 
"salivary  corpuscles"  are  seen.  These  chiefly  consist  of  altered  leuco- 
cytes and  »|ii:imQUS  epithelium  from  the  oral  mucous  memhraiio.  l^arga 
niimbei-s  of  micro-orgiinisms  are  also  visible.  The  average  compoej- 
tion  of  saliva  may  be  stated  as  yielding  in  1000  pArte :  water,  99,~vl  ; 
solids,  4'9.  The  solids  consist  of  alxiut  3*9  of  soluble  organic  matter 
and  epithelium  and  1*9  of  saltA.  The  soluble  organic  matter  comprises 
a  protein  resembling  serum -albumin,  mucin,  globulin,  a  diastatic  enzyme 
{j'lijalin),  traces  of  a  proteolytic  ferment  probably  i>ei»iin,  and  certain 
extnictivo  matton*,  such  as  urea  nnd  leucin.  lactic  acid  is  occasionally 
found,  but  is  indicative  of  disease.  Tho  salts  consist  of  the  alkaline 
and  earth}'  phosphates,  carbonates  and  chlorides ;  sulphocyaoate  of 
potassium  is  an  invariable  ingredient  of  human  saliva.  Free  ammonia 
can  nearly  always  he  found  in  oral  saliva,  being  probably  the  result  of 
docompoaitioii.  It  is  said  that  nitralcsi  are  also  to  be  found.  The  three 
pairs  uf  salivary  glands  arc  ulunu  concerned  in  furnishing  the  cHost^itic 
enzyme  of  salivary  digestion.  A  mixture  of  the  secretions  of  all  three  (tairs 
of  glands  is  more  active  than  the  secretion  of  any  one  |xi)r  taken  alone, 
but  the  secretions  of  these  pairs  differ  one  from  another.  Sitliva  from  the 
l>arotid  is  rich  in  diastatic  enzyme,  but  contains  only  a  trace  of  mucin ; 
the  submaxillary  secretion  is  rich  in  mucin,  and  contJiins  but  traces  of  tho 
diastatic  ferment.  The  sublingual  sali\*a  in  man  lias  not  been  investi- 
gaterl ;  ]>ut  in  dogs  it  has  l>een  obtained  in  a  viscous  mass  resembling 
frogs'  spawn.  The  physiological  effects  of  the  stimulation  of  the  nerves 
supplying  these  two  glands  have  been  thoroughly  investigated  and  are 
recorded  in  the  physiological  text-books.  Here  it  is  only  neocesar}'  to 
summarise  the  results.  Stimulation  of  the  parotid  by  Jacobson's  nerve 
produces  a  watery  secretion  containing  little  protein  matter,  diastiitic 
ferment^  or  aalta.     Irritation  of  the  sympathetic  caitses  no  secretion  ;  but 


irritation  of  Jacohson's  nen*e  and  tho  syni|iftthetic  at  the  aaiue  time  givea 
ris«  to  an  abundant  stipplv*  in  which  t)m  organic  constitiicntA  aljOTUid. 
The  salts,  however,  arc  hut  »ligbtty  increased.  Stimulation  of  the 
chorda  tyni|Hini  producer  »n  IncrcaKOfl  flow  of  saliva  from  the  eubmaxilUtrjr 
gUnd  ;  iif,  however,  the  stimulation  he  direct4'd  exdusively  to  lh«  sympa- 
thetic filament^  the  secretion,  thon^h  alujnrtant,  becom&s  thicker  and 
more  gelatinous  than  that  which  Hows  on  stinndution  of  both  filaments. 
{For  paralytic  secretion,  vide  p.  258.) 

(n)  AltrraUon  of  lleadum. — The  normal  alkaline  reaction  of  the  saliva 
an  undoubted  ofloct  on  tho  gastric  secretion.  Bernard  found  by 
BXperimcnt  that  it  is  the  best  stimulant  to  excite  the  flow  of  gastric 
but  acconling  to  the  later  researches  of  Pavlow  the  gastric 
•erretion  that  follows  the  outpouring  of  saliva  is  due  to  thft  Kime 
psychical  stimulus,  namely,  appetite.  On  the  other  hand,  the  anorexia 
that  attends  all  casein  of  salivation  may  1m  due  to  the  dilution  and 
neutraliaation  of  the  gastric  juice  by  large  quantities  of  alkaline  saliva. 
The  reaction  of  the  saliva  is  aonictimcs  acid,  even  in  jwrsons  apparently 
healthy.  This  is  probably  due  to  acid  fermentation  occurring  in  the 
month.  It  has  repeatedly  boon  stated  that  in  diabetes  the  reaction  is 
aci^l,  and  that  this  is  due  to  the  presence  of  lactic  acjil.  Dr.  Ganigeo, 
,,fram  observation  of  two  confirmed  cases,  in  t»oth  of  which  he  found  a 
rked  alkaline  reaction,  bAs  denied  this  statement.  Kalfe  noticed 
acid  reaction  on  several  occasions,  but  the  phenomenon  was  not  con- 
it  :  when  it  occurs  it  is  probably  due  to  acid  fermentation,  and  not  to 
le  8ecn!tion  of  acid  saliva. 

(A)  AlirrtUknis  \n  tiimnlit^  are  apparent  in  the  dripping,  moist,  or  dry, 
parched  mouth,  according  as  the  secretion  is  profuse  or  scanty.  The 
avezage  daily  quantity  lu  about  1500  uc.  In  nonual  circumstances  an 
increased  flow  of  saliva  follows  reflex  stimulation  by  the  sight  and  smell 
of  food,  but  there  may  alrto  be  morn  direct  causes.  A  form  of  salivation, 
■which  in  its  exaggei-ation  resembles  "the  watering  of  the  chaps"  of  a 
healthy  appetite,  is  the  profuse  watery  discharge  which,  with  a  simitar 
discliarge  from  the  gastric  glands,  conetitutes  "  water-braeh."  (For  the 
causes  of  ealivAtion,  see  p.  317.)  The  evils  of  long-continued  salivation — 
ireMkness  and  emaciation — have  been  attributed  to  (a)  a  diminution  of  the 
amount  of  diostatic  enzyme,  which  certainly  has  a  Iom-  percentiige  ratio  in 
this  condition  ;  (ft)  the  drain  of  water  from  the  Ixidy  ;  (y)  tho  inhibition 
and  iicntralisjition  of  the  gastric  juice  by  the  constant  swallowing  of  large 
quantities  of  alkaline  saliva. 

Diminution  of  the  saltvan,*  seci-etiou,  as  Colinheim  suggests,  can  anly 
oecur  as  a  subordinate  pathological  incident  He  jwinta  out  that  to  stop 
all  secretion  cither  tho  destniction  of  all  the  glands  or  the  destruction 
of  al\  nen-ous  influence  U[>on  them  would  1)0  necesiary.  The  only  inter- 
preting symptoms  of  which  we  have  any  positive  knowledge  is  that 
pyrexia  checks  the  parotid  secretion.  But  even  then  the  power  of  con- 
verting starch  into  sxigar  is  never  quite  absent^  and  the  diminution  of 
the  secretion  is  probably  in  resjwct  only  of  its  watery  constituent.  A 
^'OL.  Ill  1 


similar  (Jiminution  of  the  secretion  is  seen  in  the  thirst  and  iIrynt>»H  ()f 
mouth  tbjit  iLttend  nny  profut^  dn»in  of  water  from  the  system,  us 
in  diabetes,  iu  this  caac  the  thii-at  is  not  caused  by  the  prcwnco 
of  sugar  ill  tho  circulation,  hut  by  the  dim-csis ;  for  if  we  control  tho 
diuresis  hy  opiates.  th<?  thirst  n.rtd  dryness  uf  the  mouth  Hiid  the  uniuiry 
excretion  fall  together,  though  tho  sugar  excretion  miiy  he  still  oxcsBeive. 
(c)  Actkiiti  of  tht;  IH'isl'itic  En::tfmf,  otmmcHltf  callfd  /'It/iilin. — In  new- 
born (children  this  forineiiL  upittiiini  only  in  the  juirotid  ;  it  is  nut  de- 
veloped in  tho  submaxitlary  gland  tilt  after  two  months  of  age.  Kec4>T]t 
invostigAtions  have  shown  that  tho  sugar  which  results  from  the  action 
uf  saliva  ou  starch  is  malt<>se  ;  the  rcacttuu  iimy  bo  cxpro«>HKl  by  tho 


following  formula: — 10  C,,H.j()0,^  Starch 


8  H..0  =  8  C,3H.,0„  Maltose 


2  C^a^jii^id  Pextrin.  Whether  any  sugar  other  than  maltose  ia  formed 
by  tho  action  of  saliva  on  starch  is  not  yet  kno^vn.  l>r.  Sheridan  Lea  in 
his  oxperimonts  did  not  obtain  any  positive  evidence  that  snch  is  the 
case.  Tb(>  dlustutic  action  of  saliva  is  proved  by  the  dtsappearaaco  of  the 
starch  and  iu  conversion  into  sugar. 

AUrritliim.<  iu  Anumnt  itiul  Actii'Utf  of  pfi/altn. — As  we  are  unable  to 
ohtnin  the  ferment  in  an  absohilely  pure  state,  so  ns  to  dt*t«rniine 
it  by  Hcighl,  wt:  have  to  ascertain  its  "dinslHlic  value"  by  means 
of  Sir  William  Koborta's  method  of  "  diiislasimetr)'."  This  method 
depends  upon  the  final  disappearance  of  all  dextrins  (which  are 
coloured  yellow  by  irxline),  the  solution  containing  oidy  maltose  and 
ochixto-dcxtriit,  which  arc  ii'it  so  affected.  This  method  of  eMimat- 
ing  the  activity  uf  a  dioxtatic  solution  on  a  given  stuulardiaed  stnrrh 
Aolution  in  prol>ably  the  must  accurate  that  we  possess.  The  salivary 
ferment  acC^  best  in  neutral  sohitions,  but  it  is  eflicient  also  in  alkaline 
and  oven  in  slightly  acid  media,  when  thu  degree  of  acidity  does  not 
excowl  0*023  [ler  cent  of  mineral  acid  and  3  per  cent  of  organic.  Slrooger 
solutions  than  these  put  a  stop  to  it«  action.  Tho  ferment,  therefore, 
retains  its  power  of  converting  iitarch  in  the  stomach  so  long  as  the  gastric 
juice  dims  not  ris(»  Iwyond  a  ceruin  point  of  acidity.  Kven  if  the  degree 
of  acidity  be  so  high  as  to  arrest  it,  its  activity  may  be  restored  by  careful 
neutralisation.  The  action  of  thu  saliva  on  thu  Htarches  varies  with  the 
amount  of  cellulose  they  contain,  and  also  with  their  state  of  solubility ; 
as,  fur  instance,  whether  boiled  or  mw.  CertAin  other  substances  hinder 
its  action  :  tea,  by  virtue  of  the  tannin  it  contains,  has  a  strong  inhibitory 
ettect  upon  it;  but  tho  retarding  influence  of  coffee  and  cocoji  is  but 
slight.  Alcuhul.  if  taken  iti  large  <|uantities.  puts  u  stop  to  starch  con- 
version. Sir  William  iiutwrts  jtointed  out  a  rational  way  of  dealing 
with  the  inhibitory  effects  nf  tea  and  alcohol  by  suggesting  we  should  eat 
Hrst  and  .Iriok  afr^frwanls.  There  are  certain  drugs,  also,  which  Arrott 
atjd  soiiu  destroy  the  action  of  the  salivary  fonnent :  common  salt,  am- 
monium chloride,  and  some  other  sulitstJinces,  on  the  other  hand,  increjue 
its  activity.  These  points  will  be  (.-ouMdored  further  on  when  the  action 
of  drugs  on  the  salivary  sectetiuu  is  discussed  more  fully.  The  teiisenta- 
tive  influence  of  saliva  upon  starch  in  tho  mouth  ii  so  vcr}'  brief  that  we 
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oball  defer  a  conBideratioii  of  the  results  of  the  makssimiLition  of  this 
auhstAnee  iinul  we  treat  of  it«  further  digestion  in  the  stomach,  and  of 
ihf  action  of  the  pincroatic  fei-mcnt  iii  the  nitestiuc. 

((/)  Mwin  issccK'ted  in  nhuiidancc  by  the  subruHxilhiry  and  sidiltnguid 
^liuitls ;  it  gives  to  saJiva  its  viscEdity,  and  consMiuentJy  :uds  in  the  act 
of  deglutition.  The  secretion  of  tnticuB  is  increjiscd  when  thn  mouth  is 
infliimud,  and  in  ca^es  of  mumps.  Such  fiitarrhal  nincuti  cimUins  uu  excess 
of  idbnniiii,  tym]>h-cor[)ii8cle'it,  Hnd  opilhcliid  fli>l)ris.  Thu  ftamo  v.iriation 
is  obeorved  in  rhe  onrlier  etfiges  of  ptyalism.  An  incroaao  of  Ttiiicus, 
however,  :is  Cohnheim  points  out^  is  not  so  iinpcirtant  a  fftttor  in  lU 
health  iLS  the  up|H>site  conditiun  uf  diuiinutiun,  suncu  );uccid  di^LVillon  k 
not  interfered  ftnth.  A  dry  mouth,  however,  has  always  lieoii  considered 
A  sign  of  seritiUK  illness.  Fever  patientn,  Cohnheim  .iddit,  can  keejt  their 
mouths  moist  so  long  as  they  axe  freely  supplied  with  water ;  a  loss  of 
the  sense  of  thirst  or  inability  to  aittisfy  it  is  oniinniis  of  approaching 
leama.  The  mucin  of  the  saliva  lias  the  further  profHjrty  of  forming  th<' 
peculiar  stringy  masses  hawked  up  from  the  stomach  in  some  forma  of 
gastritis,  chiefly  the  :dcoholie ;  but  this  regurgitation  may  occur  when- 
ever acetic  acid  fermentation  is  set  up  by  the  ingestion  of  subetancos 
prone  to  give  rise  tu  it.  From  itd  occurrence  in  the  early  morning,  after 
first  rising,  PVericha  was  led  to  suppima  that  it  is  due  to  the  action  of  free 
sa?tic  'icid  upon  ihc  mucin  of  the  &diva  swallowerl  during  the  night,  con- 
verting it  into  stringy  and  njpy  masses.  It  speedily  subsides  on  the 
admin iatration  of  remedies  which  stop  the  fermentative  changes  in  the 

(f)  StUts. — These  chiefly  eonsist  of  alkaline  chlorides,  mixed   with 

vartby  phosphates  and  occasionally  also  u-ith  carboimt*.-  of  lime.     Sulpho- 

.'Cyanatet  of   ^lotassinm  is  a  variable  contitituetit  of   the   s^diva.     Samuel 

Fnnwiclt   made   some   important   observations  which   point   to   this  salt 

heing  a  pro«iuct  of   the   secretion    of    the    salivary  glands,    and    found 

that   it  is  much   increased   in   qiuintity  in    gout  and   rheumatism,    but 

rieBcient   in   chore:i,  acute   atrophy  of   the    liver,  lead  poisoning,   and 

itianiti<tn.     Other  observers  believe  that  the  salt  arises  from  dccomposi- 

,t)on  in  the  oral  and  buccal  cavities.     Tho  cfaanicteristic  test  for  sulpho- 

[cvanatc   of   poLij-aium  ia  the   production   of   a   biofxl-rcd  colour   by    the 

addition  of  {K'-rchloride  of  iron,  which  colour  i-i  iniinodiatcly  dejttroyc<1  by 

m  solution  of  percldoride  of  mercury. 

(/)  Jetton  0/  Drutfs  on  Salirart/  Secreiion. — The  salivary  secretion  can 
be  increased,  dlrainliihed,  or  altered  in  chemical  com(>oaition  by  the 
AilminiAtmrion  of  certjiin  drugs:  (u)  An  increase  in  the  amoimt  of  saliva 
Ituay  be  brought  about,  either  in  a  i-eflex  manner  by  moans  of  such 
I  Ik  ether,  chloroform,  acids,  alkalis,  mustard,  pellitorj",  ginger, 
liorefrradish,  which  stimulate  the  nnicous  uiendii-ane  of  tho  mouth  or 
stomach,  or  by  the  direct  stimulation  of  tlie  secretory  nerves  or  of  the 
landulor  stnicture^  by  such  drugs  as  pilocarpine,  nicotine,  muscarine, 
lysDSltgraine,  mercury,  and  induie ;  (fi)  in  like  muunor  the  reflex 
excitability   of   tbe    nervous   centre    controlling   the   bccretion    can   be 


dimiiiUhed  by  opium,  morphine,  coclcme,  and  bromides ;  or  ibe  nerve- 

cmliiigs  in  the  glinKltilur  tissuu  may  l>c  imralysed  by  atropine;  (y)  Ih^^iIv, 
curtAin  drugs  are  lutbitualLy  excreted  by  Lbe  saliviiry  glaiidi- ;  of  these  the 
moitt  important  are  the  iodides,  which  can  be  detected  in  the  salivn 
within  Kftcen  rainutei;  of  their  entrance  into  the  stomach.  It  is  ulso 
noteworthy  thnt  both  iron  and  i]uimno,  when  combined  with  iodine,  tire 
climinalcd  in  the  sulivo.  Pilocarpine  renders  the  accretion  more  litjuid, 
but  at  the  Kiime  time  diminishes  ita  diiisutiu  action. 

i'j)  /'i/^'^NC  'jf  Di.-^tise  on  Uu  .Salintty  Sfcrdit/H.~ln  addition  to  the 
altemtiortb  iit  quantity  and  i^uttlitj'  which  the  salivary  aecretion  is  proue 
to  exhibit  in  various  diseajges,  it  is  also  found  that  the  amount  uf  the 
sniphocyanate  nf  potJiAsinm  contained  in  it  varies  considembly  in  ditferent 
disorders.  Thus,  in  the  early  stages  of  all  iicute  febrile  diseaaes,  and  in 
gouty,  rheumatic,  and  lithaomic  conditions,  the  addiliun  uf  n  few  dru}>s  of 
percliloridc  of  iron  to  the  saliva  produces  an  abnorm«lly  vivid  reaction  ; 
while  in  co^eii  of  chorea,  lead  {x>i!ioning,  severe  jaundice,  cancer  and 
atrophy  of  the  stomiich,  and  marasmns.  the  salt  may  be  entii'ely  wanting, 
and  fail  to  reappear  until  general  improvement  hits  sol  in  (Fenwick). 

IL  Gastric  Digestion. — Process  of  Di^stlon  In  the  Stomach. — 
The  food,  more  or  less  triturate^l  and  incorpomted  with  the  saliva  iiccordin«r 
to  the  ef&ciency  of  the  dental  Qp{Hiratus,  jiasses  through  the  pharynx  iutu 
the  oesophagiu,  and  ihcncc  into  the  stomach.  Tlic  time  occupied  by  this 
passage  is  so  short  that  hardly  any  conversion  of  starch  into  sugar  c«n 
take  place.  Arrived  in  the  stomach  the  alimentary  mass  is  subjected  to 
ft  kneJiding  process,  which  still  further  suMivides  its  particles  and,  with  the 
addition  of  the  gastric  juice  and  swallowed  fluid**,  helps  to  rmhice  it  to  a 
Hquid  sLtt^'.  Some  purt  of  this  matter  is  absorbed  directly  through  the 
walls  of  the  stomach  itself,  hut  the  larger  part,  when  thoroughly  pre- 
pared, passes  out  through  the  pylorus  into  the  duodenum  as  chyme.  The 
duration  of  the  digestive  process  in  the  stomach  varies  with  the 
indi\-idu.a1,  with  the  kind  of  food,  with  the  activity  of  the  gastric  juice^ 
and  with  the  contractile  power  of  the  muscular  walls  of  the  organ. 
Speaking  generally,  the  process  is  completed  in  from  five  to  seven  hours ; 
though  from  the  earliest  period  of  gastric  di.ncstion  small  qiiantitica  o£ 
the  »nfter  and  rani*e  easily  digested  jxinions  of  the  food  pass  rbrowgh  the 
pyloric  orifice,  leading  the  more  solid  i-esidne  to  iindergo  further  kneading 
mid  rotation,  and  to  cumc  under  the  influence  of  fresh  supplies  of  gastric 
juice.  The  chyme  is  an  acid  fluid  which  imsses  from  the  pylorus  into  the 
duodenum,  there  to  be  mingled  with  the  alkaline  secretions  of  tht'  liver  and 
pancreas.  It  con-sists  of  the  various  elements  of  the  food,  retlucod  to  a 
6ohd)]c  condition  and  attere<]  by  the  gastric  juice.  These  changes  may 
be  briefly  8Lininiarise<l  as  follows  :  <<i)  The  conversion  of  stai*ch  into  sugiu'. 
hegim  in  the  mouth,  is  carried  to  a  farther  point ;  (&)  Much  of  the  protein 
and  albuminoid  material  is  converted  into  pr>ptoncs ;  (r )  Fat,  l>y  the 
digestion  of  it4  cell-walls,  is  partially  emulsified;  id)  Alilk  is  curdled. 
The  proper  performance  uf  gastric  digestion  mjiy  bo  disturbed  mecbiuiically 
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hy  a  delay  in  the  rerluctinn  of  the  alimentar)'  mass  to  a  Huid  state,  frc>m 
k-ebleness  of  the  muscular  movements  ;  by  any  oWtruction  to  the  onward 
(MiaiutgQ  of  the  (ligusU^d  pro4uctH  through  the  pyloruH — auch  as  iiteiiot>iii 
of  its  caiial,  or  thickoniiig  of  the  walls  of  the  stomach  itself ;  or  by 
lemical  chaiigcA,  qiwlitativo  or  f|nantftAtive,  in  che  composition  of  the 
<tric  juice,  such  as  impair  or  hinder  the  process  of  solution.  But 
alihuugh  thti  factors  of  delay  are  chiefly  concerned  in  the  prrxl notion  of 
gastric  dtiningemcnts,  yet  those  which  nnrliily  hurrj'  on  tho  food  before 
its  complete  digestion  also  play  i^mo  port  in  OAU^ing  intestinal  indigestion. 
Those  consist  of  an  unduly  active  perist-ulsis  of  the  muiwular  walls,  or  a 
feoUeaeas,  qualitAtive  or  quantitative,  of  the  gaatric  juice.  The  gasirie 
jutf^,  which  can  only  Iks  olitained  mixed  with  mucus,  through  a  gastric 
B^ttila,  has  an  acid  reaction  and  a  slightly  acid  ta-ste ;  its  speciHc  gravity, 
when  at  first  secreted  under  excitation,  is  TOOl  to  1003,  but  becomes 
higher  as  the  process  of  secretion  continues,  when  it  aUo  cont^tins  more 
corjUDtcular  olcmcnt^.  It  has  the  pro{>erty  of  converting  protein  bodies 
into  ditfiisihle  peptones, — a  pi-ojierty  Hue  to  the  combined  action  of  pepsin 
and  hydrochloric  acid.  In  addition  to  pepsin,  the  gastric  juice  contJiins 
lother  ferment,  namely,  "  rennin,"  a  nillk-cinfllitt^  ferment.  Besides 
lese  two  ferment*,  and  the  acid  which  gives  the  secretion  its  normal 
reAction,  the  remaining  constitncntA  arc  of  slight  importance ;  tJioy  consist 
^.of  mucus,  fat,  traces  of  organic  acids  resulting  from  digestion,  and  of 
tin  salts,  such  as  alkaline  chlorides  and  earthy  phosphates.  Trom  its 
'tiattiral  antiBe|rt.ic  properties  gastric  juice  exjHfsed  to  the  air  retains  tt« 
activity  for  mtmc  considerable  limo  without  putrefaction.  The  secretion 
is  only  poured  from  the  peptic  glands  under  stimulation  ;  when  dig»>atiun 
is  complelv  no  more  juice  in  Hccretcd.  Froui  tliiH  it  would  seem  that  the 
prooew  of  gastric  digestion  is  immediately  undir  tho  control  of  the  nervous 
system.  Pawlow  has  shewn  by  oTperimr-nts  in  dogs  that  the  desire  for 
food,  which  is  adled  appetite,  is  the  most  jtowerful  excitant  of  tho  gastric 
■terretinn.  and  that  the  glands  of  the  .ttoniarh  commence  to  pour  out 
their  acid  juice  exactly  five  minutes  after  the  first  mouthful  of  food  hiia 
hcvu  swallowed.  Division  of  the  two  vagi  completely  and  |XTnvaticntIy 
abfjliahes  the  secretion  of  the  stomach  induced  by  this  p.sychic«i  influence. 
7*he  same  oliscrver  has  proved  tho  fallacy  of  the  accepted  teaching  with 
regard  to  the  effects  of  mechanictd  and  chemical  stimulation  of  the  gastric 
mucotis  membrane,  and  has  demon«tnited  that  the  principal  local  excitjinta 
of  the  gastric  secretion  are  solutions  of  meat  extract,  water,  milk,  and 
gelatin.  On  the  other  hand,  other  forms  of  protein  produce  no  secretion 
when  introfluced  into  the  Rtomach  through  a  ttstula,  while  bicarbonate  of 
•udium  and  fats  actively  inhibit  tho  production  of  gastric  juice. 

Chemical  Examination  of  the  Contents  of  the  Stomach. — Of  late 
years  much  attention  has  been  given  to  the  variations  in  the  quantity 
and  quality  of  the  gastric  secretion  during  the  couree  of  different  diseases ; 
anil  tho  knowledge  g;iincd  by  the  systematic  examination  of  the  processes 
of  digo<^lion  in  disonlei's  of  the  stomach  has  not  only  resulted  in  the 
diatinction  of  several  forms  of  dyspepsia  which  were  formerly  included 


Ditder  a  single  donDinination,  but  hae  also  brought  to  light  certain  facts 
of  diagnostic  and  prognostic  value.  The  following  is  a  brief  doacripUon 
of  the  princifNil  mBthtxls  which  are  in  use  at  present  for  tho  chcmiciLl 
examination  of  the  contents  of  the  stomach. 

The  activity  of  the  gastric  secreliou  is  nl  all  times  rieprtntlent  njyon 
the  qmintity  and  quality  of  the  food.  Thus,  in  oixJlt  to  obtain  results 
which  are  capable  of  comiwrison,  it  la  necessarr  in  evory  «tMe  t»>  a^lministar 
to  the  empty  etomacb  a  meal  tho  composition  of  n-hich  ir  con;<tant  and 
accurately  determined,  and  to  evacuate  tlic  irtomach  after  a  definite 
int{:rval  of  time.  For  this  puriwse  several  "teat-raeala"  hi*ve  been 
recommended,  of  which  the  following  are  most  commonly  employod  ; — 

1.  A  breakfast  (8  o'clock)  coneisting  of  70  gTamraes  of  white  bread 
and  300  c.c.  of  weak  tcjL  The  stomach  is  emptied  after  an  hour 
(Ewald). 

2.  A  brcakfaat  composed  of  70  grammes  of  white  bread  and  TjOO  r,c. 
of  milk.     Thf"  sfom.ich  is  emptied  after  two  hours  (Klemperor). 

.%.  A  lunch  (II  o'clock)  composeii  of  150  grammes  of  bread,  80 
grammes  of  minced  meat,  and  half  a  tumblerful  of  eold  water.  The 
stomach  is  emptied  aft«r  two  houre  {(It-'rrnain  St-e). 

4.  A  dinner  (2  p.m.)  composed  of  100  c.c.  of  soup,  60  grammes  of 
beefsteak,  and  ^0  grammes  of  white  bread.  The  stomach  is  emptied 
aft«r  6ve  hotu-s  (liiegel). 

Of  all  these  iho  must  convenient  is  Kn'ald's  breakfast,  since  digefilion 
is  al  ita  h«ight  at  the  end  of  an  hour,  when  tho  contents  of  the  stomach 
are  comparatively  clear  and  easily  evacuated. 

Hj-trartion. — The  stomach  is  usually  emptied  by  means  of  a  soft  indiu- 
rublicr  tubo,  which  is  passed  into  the  organ  and  siphoiutgo  established  by 
tho  act  of  coughing,  combined  with  pressure  on  the  epigastrium.  In  eorne 
cases,  however,  it  ts  advantageous  to  extract  the  gastric  contents  by  raeAns 
of  a  syringe  att>iehe<l  to  the  free  end  of  the  tube. 

An  hour  after  Ew.ald's  meal  about  30  c.c.  of  semi-digested  material 
can  tiBtiftlly  be  obtained.  The  mixture  has  a  peculiar  odour,  like  that 
exhaled  by  niw  1>cef ;  but  in  cases  in  which  fermentation  has  been  active 
in  the  stomach  the  smell  is  sour  or  disagreeable. 

FiUnUi/m. — The  first  proce<lure  is  to  filter  the  mixture  through  jiaper. 
Tho  rate  at  which  this  can  bo  accomplished  varies  in  different  cases ;  it  is 
rapid  and  complete  when  tho  material  is  diffluent  and  contains  a  large 
(piantity  uf  hydrochloric  acid,  but  extremely  slow  if  much  mueiia  be 
present.  The  filtrate  consists  of  a  limpiil,  yellow,  and  aliphtly  n^wlescent 
fluid  possessing  a  characteristic  odour  and  ca]mble  of  resisting  decnm- 
jiosition  for  some  time.  lender  pathological  conditions,  however,  the 
colour  may  be  green  from  admixture  with  bile;  or  red  or  browu,  if 
blood  be  present  In  such  cases  also  the  odour  may  be  sour  (lactic 
acid),  pungent  (excess  of  hydrochloric  acid,  acetic  acid),  rancid  (huijTir), 
ethereid,  saccharine,  or  oflensivy.  The  residue  left  upon  the  filter  eon- 
Btsts  entirely  of  the  materials  which  have  escaped  solution.  If  digestion 
hna  been  active  the  amount  ia  small,  and  the  maases  of  brejtd  appear 
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•wollon  and  gelalinotts ;  but  W  the  gastric  secretion  haa  been  deficient  tlie 
rt9!i)(bic  VA  considemble  iii  amount,  aiul  ita  Hoveral  constituents  are  littlu 
Altered  in  appeaninr«. 

Hmdwn. — Tho  filtrate  always  gives  An  acid  reaction  to  litmus  paper. 
Thin  may  deponil  upon  the  presence  of  («)  li3'drochlorie  ncid.  free  or 
coiubineil ;  ('<)  organic  acids  ;  (f)  acid  nalta,  Tlie  presence  of  a  free  acid 
can  easilr  be  determined  by  testing  tho  fluid  with  a  piece  of  congo-rod 
paper,  which,  when  brought  into  cunUiet  cither  M-ilfa  a  mineral  or  an 
orgHnic  acid  in  an  iincom>iined  atnte,  iu:{[uire8  a  i»Ii)p  colour. 

7V'/d/  .-Ictdiitf. — The  next  step  is  to  juici'rtain  the  totttl  aridity  of  llie 
filterM  fluid.  This  is  readily  accomplinhed  by  titvatinj:  10  c.c.  with 
tho  dccinormal  solution  of  caustic  soda  (4  j|;muinieH  per  litre)  until 
neutralisation  has  Iwen  efTected.  Tho  result  tan  eithor  be  expressed  in 
t«mu  of  hydrochloric  acid,  or  more  simply  by  the  number  of  cubic  centi- 
roetre*  of  the  jmmU  solution  which  were  required  to  neutralise  H>0  c.c.  of 
the  filtrate.  Thus,  if  7*5  c.c.  of  the  alkaline  solution  were  sullicient  to 
neutralise  the  10  c.c.  of  tho  filtrate,  then  tho  total  acidity  of  the  gastric 
fluid  Ib  Haid  to  be  75. 

Under  normal  conditions  the  total  acidity,  after  Kwald's  meal,  varies 
between  50  and  65.  An  excessive  acidity  usually  indicates  an  abnormal 
amount  of  hydrochlon'c  acid ;  a  diminished  acidity  gcnorally  depcnd-s 
upon  a  di-firiency  in  the  secretion  of  this  acid. 

Qualitative  Tests  for  the  various  Free  Acids. — I.  fftplrocfihric 
afi'l  in  a  free  state  is  most  easily  recognised  by  GUnzbuig's  T-est,  A  few 
dro{id  of  the  filtrate  are  mixed  in  a  porcelain  dish  iviili  an  equal  cjiiantity 
of  a  fiolulion  comirased  of  pfaloroglticin,  2  parts  ;  vanillin,  1  part ;  absolute 
alcohol,  30  part*.  If  free  hydrochloric  acid  bo  present,  onttie  application 
of  heal  a  ring  of  a  crimson  colour  appears  around  the  site  of  evaporation, 
the  intensity  of  the  colour  Vdng  directly  proportionate  to  the  degree  of 
aeiility.  Thi«  test  is  an  extremely  rlelicate  one,  and  is  cajwble  of  detect- 
ing 0003  per  cent  of  (free)  hydrochloric  acid. 

Boos  recommends  a  test  i^ohition  composed  of  resorcin.  0  gmmme« : 
vfaitaengar,  3  grammes;  absolute  alcohol,  100  c.c.  The  test  is  applied 
in  the  same  manner  as  the  former  one,  but  to  produce  the  red  colour 
evA{i<>rution  must  bo  continued  to  drynes«.  As  the  dish  cools  the  colour 
di.fjtpiKvirs.  Tliit)  rcaciion  is  stitricieotly  delicjite  to  reveal  the  presence  of 
O'llO-'j  per  cent  of  the  acid. 

Many  other  colour  rengenta  vary  in  tint  in  the  presence  of  a  free 
mineral  acid  ;  but  they  also  react  in  a  similar  manner,  though  in  a  leaser 
d^rec,  to  organic  acithi.  Thus  congo-rcd,  methyl  violet,  and  benzo- 
purpurin  each  iKsrome  blue,  while  tropaeoline  00  turns  a  carmiue-red. 

2.  Ijarfic  Arid. — This  acid  is  re-adily  difitinguimhed  by  means  of  the 
t»Mi  proposed  by  riTelmann.  To  20  e.c.  of  distilled  water  containing  one 
drop  of  the  tioctiuc  of  the  jwrchloride  of  ii-on,  10  c.e.  of  a  \  per  cent 
aolntton  of  carbolic  acid  are  added  ;  the  mixture,  now  of  an  amethyst  blue 
colmir,  on  the  addition  of  lactic  acid  will  imme<liately  change  to  a  canary 
y«UAW.     This  reaction  is  a  very  delicate  one,  but  is  hindered   by  the 


presence  of  pbospbates,  alcohol,  glucose,  or  &n  excess  of  hydrochloric 
acid. 

3.  ItHtyrif.  Acid. — This  acid  produces  a  tiirhid  brown  prfcipitatc  with 
UlTolinmiii'!}  tost,  and  pi>6sesses  a  characteristic  raticid  smell.  If  the 
filtmto  be  treated  with  an  excess  of  ether,  and  the  latter  be  separated  and 
evaponit«d,  the  residue  will  contjiin  the  gieater  portion  of  the  butyric 
acid  which  was  originally  preacnt.  If  this  residue  bo  <]issoIvcJ  in  water, 
and  a  few  pieces  of  chluride  of  calcium  added  to  it,  butyric  licid  will 
separate  in  tho  form  of  oily  droplets,  which  are  readily  reco^jsed. 

4.  Aeetk  Add. — To  detect  the  presence  of  this  urid  n  awA\  qiiantiir 
of  the  filtrato  is  extracted  with  ether,  the  ether  is  ovai>oraied,  and  the 
residue  is  dissolved  ia  water  and  cai-ofuUy  neutralised  with  the  dccinortuHl 
Bolutiun  of  soria.  If  imy  acetute  of  sodium  be  present  the  addition  of  a 
drop  of  the  tincture  of  perchloride  nf  iron  to  the  solution  strikes  a  blood- 
red  colour. 

Quantitative  Estimation  of  the  various  Adds. — ^1.  Hydrcdtlmc  Add. 
— This  acid  exists  in  the  stomach  both  in  a  free  state  and  also  combtiKMl 
with  various  forms  of  protein.  It  is  necessary,  therefore,  to  be  able  to 
estimate  it  in  each  condition. 

The  quantitative  determination  of/mr  hydrochloric  acid  is  most  easily 
and  quickly  performed  by  means  of  a  method  intmduced  by  Miutz.  Tbiii 
method  is  based  upon  the  rule  that  when  a  solution  of  sod:i  is  udded  to  a 
raixtiirc  of  mineral  and  organic  ncidii  the  alkali  will  completely  nentnilif^e 
the  former  before  entering  into  chemical  combination  with  the  latter. 
To  put  this  method  into  practice,  lO  cc.  of  the  filtered  contents  of  the 
stomach  are  placed  in  a  porcelain  dish,  and  the  decinnrmal  solution 
of  soda  is  allowed  to  fall  into  it,  drop  by  dro|>,  from  a  j^mduated  burette. 
The  mixture  is  repeatedly  stirred  with  ti  ^lass  rod,  and  from  time  to  lime 
a  few  drops  arc  removed  to  a  clean  dish  and  tested  with  the  phloro- 
glucin  vanillin  solution.  As  soon  as  the  latter  fails  to  give  the  charac- 
tc^ristic  reaction  it  is  obvious  tlutt  .-dl  tho  froe  hydrochloric  acid  has  Iwon 
neutralised,  and  its  percentage  amount  can  readily  be  detcnnine<l  by 
multiplying  the  number  of  cubic  centimetres  of  the  soda  solution  which 
have  been  u^ed  by  the  number  *0.tG5,  It  is  wise  to  perform  this  estima- 
tion twice,  and  to  take  tho  mean  of  the  two  observations. 

3.  free  ami  wtnUn^d  UydrvcfiUrie  Acid, — Several  methods  have  been 
devised  for  the  determination  of  the  total  quantity  of  hydrochloric  acid 
(free  and  combined)  in  the  contents  of  thost^nnach  (Hehnerand  Seemann, 
Sjiiqvist,  Cahn  and  v.  Mering,  Leo,  liayom  and  Winther).  The  first 
method  is  the  most  convenient. 

Mvihod  of  llrhner  and  Steinaitn. — Ten  cc.  of  the  gastric  6Uralo  are 
exactly  neutraliseil  with  the  decinormal  solution  of  (>oda.  and  ihe  quantity 
of  the  nlkatine  solution  used  for  this  jjurpose  is  carefwUy  noted.  By  this 
procedure  all  the  acids  prc«icnt  in  the  hltmte,  both  free  and  combined, 
are  converted  into  the  curres[H>nding  salts  of  sodium,  so  that  the  mixture 
contains  only  lactates,  butxTatas,  acetates,  and  chlorides  ^f  sodium. 
The  mixture  is  now  evaporated  to  dryness  and  the  residue  collected, 
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placed  in  a  platinum  crucible,  and  carefully  calcin«l.  The  incinerated 
mAtenal,  which  consists  entirely  of  the  carbonate  and  chloride  of  sodium, 
is  dissolved  in  a  suflicient  ((Ufintity  of  distilled  water,  and  to  the  solution 
is  iuldi'd  aiL  amount  of  the  decirioriiiiil  solution  of  hyd:x>cbloric  acid 
exactly  tKjwd  to  that  of  the  correiiponding  ikxia  solution  which  wiu 
oHginully  employed  to  neutralise  the  acid  filtrate.  A  certain  portion 
of  this  freah  acid  is  neutniliseU  by  the  carboniit«  of  sodium  derived  from 
the  lactates  and  bntyratcs,  while  the  tuii'pluit  corresponds  exactly  to  the 
Amount  of  chloride  of  sodium  prej>ent ;  that  is,  to  the  total  amount  of 
hvdnwhioric  acid  which  waa  contained  in  the  original  10  c.c-  of  the 
filtrate.  In  older  to  dctt'iujinu  this  qiianlitatively,  the  inixtui-o  is 
IJtmttid  with  the  standard  solution  of  soda,  and  from  the  ipuintity  of  tho 
latter  re<|nired  to  effect  iioutraliKAtioii  the  luiiaunt  of  the  mineral  acid 
IS  cnlcuUted.  Thus,  if  this  second  neutralisation  has  required  5  cc. 
of  the  ftoda  solution,  the  10  c.c.  of  tho  filtrate  must  have  contained 
5  X -00365  =  0*0182G  gramme  uf  hydrochloric  ticid.  In  other  words, 
the  total  (juantity  of  hydrochloric  acid  present  in  the  filterad  contents  of 
the  itomach  was  0*182.^  per  cent. 

It  has  already  been  shewn  that  V>y  tho  methori  of  Miutz  the  amount 
of  free  acid  can  be  mcamire'l  sc{Mrate1y  ;  in  order,  then,  to  determine  the 
quantity  of  hydrochloric  acid  which  exists  in  chemical  combination  with 
the  proteins  of  the  food,  it  is  only  necessary  to  Riibtract  the  refiuU  of  tho 
first  exiimination  from  that  of  the  second.  Thus,  if  in  the  case  above 
mentioned  the  free  acid  was  found  to  lie  equal  to  006  per  cent,  tho 
amount  of  the  combined  acid  must  be  01 225  por  cent  (Oif<2S  -  0-Ofi  = 
01 225). 

3.  Ijulk  Acul. — In  order  to  estimate  the  quantity  of  this  acid,  10  c.c. 
of  the  6Itmte  are  boiled  with  a  few  drop^  of  dilute  sulphuric  acid  in 
order  to  coagulate  aTiy  albumin  which  may  he  present.  After  filtration 
the  fluid  is  cvapomtc^i  until  it  acquires  a  synipy  consistonco  ;  it  ia  then 
mixed  with  10  c.c.  of  distilled  water,  and  evaporated  to  dr^'uess  in  oi-der 
to  expel  all  the  volatile  acids.  Tho  residue  is  exinicted  with  an  excess 
of  ether,  and  the  ethereal  sohition  is  separat€d  and  carefull}*  evaporated. 
The  solid  material  which  remains  in  tho  IIlsIc  consists  entirely  of  lactic 
acid.  This  i&  dissolverl  in  water  and  titrated  with  the  dccinormal  boda 
solution  until  neutndtsation  is  complete!.  I'hen,  sinco  1  c.c.  of  tho  soda 
solution  corresponds  to  O-OOU  gramme  of  lactic  acid,  it  is  only  necessary 
10  multiply  this  decimal  by  tho  numher  of  cubic  centimetres  of  the 
alkatioe  solution  which  were  usctl  to  determine  the  amount  of  lactic  acid 
contained  in  the  original  10  c.c.  of  the  filtmte  (Cahn  and  v.  Mcriug). 

4.  Bntt/rie  and  Aeeiir  Acidit. — The  quantitative  estimation  of  these  acids 
baa  no  practical  value.  However,  it  om  be  accomplished  by  the  method 
described  by  Cahn  and  v.  Merin^.  which  has  already  been  refon^ed  to. 

Tests  for  the  Gastric  Ferments. — 1.  P'-jisin. — The  presence  of  the 
peptic  ferment  in  the  gastric  content*  is  e\ndenced  by  the  power  of  the 
filtmtc  10  dij:e8t  albumin.  In  onler  to  determine  this,  a  f|uantity  of 
bydrouhloric  acid  is  added  to  30  c.c.  of  the  filtered  contents  of  the 


stomach,  in  order  to  endow  it  with  a  degree  of  acidity  equal  to  0*2  p<^r 
cent.  The  mixtiiro  15  then  placed  in  a  flask  containing  several  snittU 
ctibea  of  cgg*aLbumin  or  shreda  of  iibriii,  and  set  aside  in  a  wami 
cliutniter.  If  iho  fennent  ts  active  the  allMiniin  will  undergo  ft<j|uiiun, 
BO  that  at  tho  ond  of  an  hour  its  bulk  \rill  have  appreciably  diminished. 
The  rapidity  with  whicli  ihis  change  tikes  place  aflbrdB  a  rough  in- 
dication of  the  (juatuity  of  pujmn  jtrasunt. 

A  mucli  nioro  aecuratfi  methcKl  haa  been  invented  by  >rett  Fluid  tyg^- 
ftlbumin  is  nuckerl  into  a  fine  glass  tube  of  I  to  2  mm.  himen,  and 
coagulaUxJ  therein  at  a  definite  tomporaluro  (95"  C).  The  tube  is  then 
cut  iuto  pieces,  which  are  placed  in  a  few  c.c.  of  tho  fluid  to  Iw  iuvealigal*d, 
ami  maintained  at  the  teni|>erature  of  38"  C.  for  a  certain  period. 
Sohition  nf  tho  protein  occurs  at  the  ends  of  the  ghtss  tubes.  At  tho 
end  of  the  experiment  tho  length  of  the  pieces  of  tJibe,  and  that  of  the 
undigestod  [-cmains  of  the  protein  columns,  ai-c  measured  off  with  tho 
aid  of  a  micrometer  scale.  Tho  difTcronce  ^ives  the  length  of  the 
digested  protein  columiit  in  millimetreRand  fractions  of  a  millimetrH.  By 
the  researches  of  .Sclmtz  and  itorrisowthe  relationsliip  between  the  length 
of  the  digested  culumn  of  egg  albumin  and  the  iKt]isin-cont4;ntti  of  the  fluid 
under  investigation  can  be  expressed  by  the  following  law  :  the  nuantity 
of  pepsin  is  proportional  to  the  sipiaro  of  tho  rapidity  of  dige«tion,  i.e.  to 
the  stpiare  of  the  column  (expre<98e<l  in  millimetros)  which  the  jnice  is 
cAiNible  of  digesting  in  a  given  period  of  tima  Thus,  if  one  S[X'ciwen  of 
gastric  juice  digest  11  column  of  two  millimetrea  of  protein,  and  another  a^ 
column  of  three  millimetres,  tho  relative  ijuaiuity  of  pepsin  in  each  is  not 
exprosscd  by  the  Kgiu'cs  2  and  3  respectively,  but  by  the  squares  of  these 
numbei's, — i.*;.  by  4  and  9. 

2.  Beimei. — Tliis  ferment  la  always  present  in  a  gastric  juice  which 
contains  pepsin.  To  demonstrate  its  presence  10  c.c  of  the  filtrate  are 
carefully  neuti-alised  and  mixed  with  an  eqa-U  quantity  of  sterile  nulk. 
After  exposure  to  a  t<'niprratun^  of  3S''  C  for  half  an  hour  the  milk  will 
have  undergone  coagulation,  while  the  mixture  still  retains  it«  neutral  or 
alkaline  leuciion. 

The  Soluble  Products  of  Digestion. — In  a'lditiun  lu  the  various  acids 
and  ferments  which  have  l«en  ennmeratc*!,  tho  filtered  contents  of  the 
Btomach  always  contain  some  of  the  Boluble  products  of  digestion.  Thus. 
Rraoll  quantities  of  acbroo-dextrin,  Tnidl«we,  and  dexlroee,  resulting  from 
the  action  of  ptyalln  u|>4>n  the  starch,  can  usuidly  l>o  recognised  ;  whit'.- 
the  action  of  the  gastric  juice  upon  the  albuminous  constituents  of  the 
food  ia  indicated  by  the  presence  of  fijTitonin,  propcptone,  and  peptone. 
Minute  ipiantitie^  of  fatty  acids,  arising  from  abnormal  tlecomposition  of 
the  (nUt,  may  also  be  present 

Tho  insoluble  residue  left  upon  the  Alter  consists  mainly  of  stArch, 
cellulose,  food  d^bri^  of  all  kinds,  fat>  epithelium,  muru!>,  and  varioua 
forma  of  liocilll  and  micrococci. 

Micro-organisms  of  the  Stomach. — Numerous  liaciUi  tud  micro- 
cocci firo  habitittlly  present  in  the  stomach  of  healthy  [lersons ;  they  gain 
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Mocow  to  the  orgun  either  Lhrougfa  the  medium  of  the  fimd  or  by  re- 
gui;^tation  from  the  small  intestine.  Some  of  thc«e  are  relatively 
inert,  hut  tl»e  majority  arc  certainly  endowed  with  n  spe^nfir  fermentativu 
action  upon  ihe  various  food-stuffs.  Under  normal  conditions  the  growth 
fttid  influence  of  these  mirro-organiiimi)  arc  controlled  \i\'  tlie  anlisoptic 
pro|»ertie«  of  the  hydnxhloric  acid  of  the  gastric  juice,  which,  in  the  pro- 
poriiou  of  0"3  jicr  ceni,  ia  capable  of  inhibiting  mo^l  of  the  processes  of 
fonuentution.  Bui  in  certain  jKithoIogicul  states,  either  from  a  deficient 
Mcretion  of  the  acid  or  an  atonic  condition  of  the  wallK  of  the  Htomach 
which  [lermitfi  stai^nation  of  the  food,  bacterial  decora  pod  tions  are  both 
numerous  and  active,  and  their  products  are  responsible  for  most  of  the 
symptoms  characteristic  of  d^'six'psia. 

Alnflous  iso]atc<]  at  least  sixteen  distinct  species  of  micro- 
oT^ni^ins  from  the  gatttric  cont4intit  of  healthy  personn,  including  such 
diverse  organisms  as  Snrdna^,  U.  Indi*,  Ji.  pyoe^anois^  f!.  swA/i/i,<.  U.  iuctis 
eryth/vgetiM,  nhrio  ru^uhi,  li.  amf/iotHict/n;  H.  vie^nthei-inm.  .Several  of 
iboee  micixt-orj^nisms  ij«jti.se88  similar  fermentative  pro|jertieB. 

There  are  four  princijKil  forma  of  fermentation  in  the  atomach : — I. 
l^rtir.  itmi,  producefi  by  the  11  liriU  and  other  varieties  upon  htctose 
and  glucose.  2.  Ji'Ut/rii:  iicnl,  also  pitxiuced  by  many  difibrent  species 
of  Ijoctorta,  but  cs[>cciully  by  the  B.  butyncHi>.  This  acid  ia  fonoied  from 
lactic  acid,  two  molecules  of  the  latter  being  transformed  into  one  of  the 
former,  two  volumcR  of  H.,  and  two  of  ('(>„  being  set  free.  3.  Acelif.  afid. 
The  ordiuary  agent  in  the  prtHluctiou  of  this  acid  ia  the  MuffMlcniia 
offlt,  but  it  may  also  arise  ;is  a  secondary  proiliict  of  lactic  fermentation. 
4.  Alohol.  This  is  occasionally  manulactured  in  dilated  stomachs  by 
the  fermentation  of  sugar.  Tho  H.  aMwlicus  is  introduced  into  the 
organ  in  fermente*!  foo«l9  and  new  bread. 

Acetone  ia  also  aometime*  encountci-cd,  while  the  action  of  the 
Tariou*  bacteria  ui>on  the  uitnigcnous  constituents  of  ihe  food  occasion- 
ally j.'ivrs  iiRC  to  fnrnis  of  peptone  with  highly  [wisonoiis  properties. 

The  Gases  of  the  Stomach. — Tbest*  aru  derived  from  (I)  the  atmo- 
spheric air  ;  (2)  digestion  and  fermentation  of  the  fond  ;  {^)  regurgitation 
from  the  intestine*;  (4)  ewajw  from  the  blood-vcpsels  of  the  viscuj*. 
(1)  In  healthy  individuals  the  major  portion  of  tho  ga.seous  contents  of 
the  stoniftcli  consists  of  atmospheric  air  that  has  been  swallowed  with  tho 
fotMl,  mixed  with  a  small  amount  of  carbonic  acid  derived  from  the 
carbonates  of  the  saliva  by  the  action  of  the  mud  gai^trir  secretion. 
During  the  progress  of  digestion  most  of  the  oxygen  becomes  alworbed, 
the  percentajfe  volume  of  the  carbonic  acid  is  slightly  augmented,  while 
that  of  the  nitrogen  remains  more  or  loss  constant  until  the  chyme  luvs 
been  expelled  into  the  duodenum.  \N'Tien  effervescent  drinks  are  indulg<>d 
in,  the  gaa  emct^tef)  aftt^r  the  mnal  onnsiAtA  almost  entirely  of  carbonic 
acid.  (2)  Diseases  of  the  stomiich,  Utth  fiuictional  nnd  organic,  are 
BLtompaiiiofl  by  gas- formation  due  to  fernientatioii  of  tlie  food.  Many 
ftttempts  have  been  made  to  analyse  the  gases  eructated  under  these 
conditions,  but  the  results  obtained   differ   widely   in   the   percentage 


volumes  of  their  various  coiistitucnU.  Thus,  to  judge  by  ihe  tabic* 
published  by  PopnIT,  Frflrichs,  EwaUl  und  Ktipstein,  Scbiilzen,  aiid 
others,  the  [wrcentage  of  carbonic  acid  vane*  from  1 3  to  26,  of  hydrogen 
from  21  to  32,  of  nitrogen  from  33  to  47,  and  of  oxygen  from  G-.")  to  12, 
with  occasional  lesser  nmoiuit«  of  murah  giis  and  sulphuretted  hydrogen. 
These  figures  are  devoid  of  clinical  iinpor  Uinco,  since  the  relative  quan- 
tities of  the  ditTerent  gasos  n0bnl  no  help  to  diagnosis. 

The  invc9tigj«ionsof  Wilson,  Pasteur,  Jei)iit.T,Hop|jef>eylor, Friedreich, 
M'Nuught,  and  Nuunyn  and  Minkowski  have  proved  that  the  several 
kinds  of  fermentation  which  occur  in  the  shimacli  'nith  the  lilieration  of 
^w  are  due  to  the  actinty  of  micro-organ  isms  that  have  gaine<l  entrance 
to  it  with  the  food,  and  are  enabled  to  flourish  owing  to  some  defect  of 
the  ^eerotory  or  motorial  fnnctiuns  of  the  organ.  It  was  formerly 
bclicve^l  that  the  immunity  from  fenncnUtion  enjoye<l  by  the  healthy 
individual  vfn»  tine  to  antiseptic  properties  of  the  gastric  juice,  and  in 
laboratory  experiments  it  can  be  readily  shewn  that  solutions  of  hydro- 
chloric acid  ntid  artificial  gastric  juice  ai-o  capable  of  inhibiting  the 
development  of  yeaat  and  other  fungi,  Kuhn  and  Strauss,  however, 
have  demonstrated  that  in  some  cases  of  gastric  insulTicioncy  even  an 
excess  of  hydrochloric  or  lactic  acid  not  ouly  fails  to  restrain  fermenta- 
tion, but  sometimes  even  promotes  it.  The  gases  that  appear  as  by- 
products of  the  various  fermcntatlonM  have  already  beeu  noticed,  and  it 
is  only  necessary  to  repeat  tluit  carbonic  acid  is  evolved  in  considerable 
(juantitieji  during  the  lactic,  butjTic,  and  acetic  processes,  while  hydrogen 
chiefly  arises  from  the  butyric  feiinentatioii.  Putre/adiojt  of  the  gastric 
coiitenU  is  brought  a1>uut  cliiefly  throtigh  the  agency  of  certain  aiuterubic 
bacteria,  and  its  most  imitortant  protltict  is  sulphuretted  hydrogen. 
Accoi-dingto  T^esigo  and  Strauss  this  gas  is  produced  by  the  Jinrillus  oAi 
wmmnuiii  as  well  as  by  other  microorganisms.  Buas  demonstrated  ita 
existence  in  a  number  of  casea  of  mot«jr  insufficiency  in  which  free 
hydrochloi-ic  acid  was  present,  and  states  that  It  frei]uently  exists  in  the 
benign  foiins  of  pyloric  stenosis,  wliile  lactic  acid  fcrmcnUttion  ap{)cars 
to  be  inimical  to  its  development  since  it  is  never  met  with  in  aiaea  of 
carcinoma.  On  the  other  hand,  many  authorities  helittre  that  the  gas  is 
derived  either  from  articles  of  diet  that  have  been  swallowed  in  a  8tat« 
of  incipient  decomposition,  by  the  reduction  of  sulphates  or  organic 
sulphur-holding  8ul>stances,  or  by  regui^tJition  front  the  ttowel.  Van 
Tiegbem  and  Tap|>einer  stute  that  the  butyric  acid  hacillua  is  capable  of 
forming  l>oth  m<>tliaMe  .iml  s'ulphuretted  hydrogen  from  cellulose. 

(3)  Incompetency  of  the  pylorus  frequently  pcimits  regrirgitation  of 
the  inleetinal  contents  into  the  stomach,  whore  the  alkaline  carbonates 
of  the  bile  and  pancreatic  juice  are  ilecomposeil  with  the  evolution  of 
carbonic  acid.  Putrefaction  of  the  albuminous  constituents  of  the  food 
constantly  occurs  in  the  sm^ill  intcAtino,  and  hence  in  certain  cases  such 
gaweous  products  as  marsh  gas  and  ethylene  find  their  way  into  the 
■lomoch,  and  when  enictiiteil  are  found  l/>  he  iiiHammable  (M'Xaiight, 
Hoppe-Seyler,  Ewald,  and  Kupstein).     In  M'Xaught's  case,  in  which  this 


pbonomennrt  wai  ver)'  marked,  the  ccropcmition  of  the  eructtteH  gns  was 
Atmos|>berie  air,  ^■2  per  cent;  COj,  56  per  oeni;  Hg,  2^  per  cent;  CJI,, 
6  8  |»ei-  oetit. 

(4)  Very  little  JM  known  c<jnccrtnng  the  escape  of  gases  from  the 
bloml  circulating  in  the  vra\U  of  the  stomaeh.  but  it  is  a  well-known 
clinical  ohservation  that  inirtienfic  qnnntities  of  carhonic  acirl  are  often 
expetlcd  from  a  stomach  which  ia  itevoid  of  food.  Thus,  in  ceitaJn 
oiseB  of  neunuttheuia  gaHtrica,  gaRli-optosis,  an*!  aluo  uec/isionally  in 
bysiericftl  individuals,  a  severe  emotion  or  psychical  ehock  will  give  tise 
to  the  enictttlion  tif  immense-  tjuantilies  of  carbonic  acid,  with  usible 
diitension  of  the  stumacb. 

Clinical  f^liidtf  of  Onit-formation. — The  contents  of  the  stomach  obtained 
from  a  hejilthy  individual  exhibit  no  signs  of  gas-formation  for  (orty- 
ei^hl  hours  or  even  longer,  but  under  pathological  conditions  bubbles 
make  their  appearance  in  the  mixture  witbiti  a  short  time,  uud  a  con- 
siderable quantity  of  gas  may  be  evulved  within  twenty-four  hours. 
This  sign  of  fermentation  is  an  impartiiiit  factor  in  tliapiosis,  and  should 
be  investigated  in  every  case  in  whirh  motor  insutticit^ncy  of  the  stamuch 
is  supposed  to  exist.  The  most  convenient  procedure  is  the  following  : — 
A  test-tube,  completely  filled  with  the  gastric  contents  obtained  by  a 
tube  or  from  vomit,  is  securely  closed  by  an  india-rubber  cork  through 
which  passes  a  bent  glass  tube,  and  is  inverted  in  a  beaker.  When  the 
curk  is  inserted,  some  of  the  niatenal  is  forced  into  the  bent  tube,  and 
the  test-tube  is  thereby  rendered  air-tight,  ITie  apj^andus  h  very  simple 
and  euily  cleane<l,  and  permits  the  formation  of  gas  to  be  readily 
observed.  It  occasionally  happens  that  the  stomach -contents  are  free 
from  sugar,  a  condition  which  prevents  the  bacteiiu  present  in  the 
nuterial  from  causing  the  usual  fcrmctitiLtiuu  ;  it  is  then  ncccsi^ary  either 
to  employ  a  control  tnlie  to  which  a  little  dextroi>e  has  been  ad<lecl,  or  to 
add  the  sugar  direct  to  the  first  tube.  When  these  arrangements  have 
been  completed,  the  beaker  is  placed  in  an  incubator,  or  in  some  warm 
I^Ace  with  a  temperature  of  about  VIU'  F.  After  each  experiment  all  the 
(iMts  of  the  apparatus  must  be  boiled.  If.  the  test-tube  be  found  to 
contain  ga.s  within  a  few  hours,  the  case  under  observation  is  probably 
nne  of  pyloric  stenosis,  since  the  higher  degrees  of  motor  insufficiency  are 
always  due  to. obstruction.  If  lactic  acid  exist  in  the  gastric  contents, 
carcinoma  nuiy  be  Kif^-ly  assumed  to  be  the  cause  of  the  stenosis ;  but  if 
free  hydrochloric  acid  be  present  in  excess,  a  simple  ulcer,  or  its  scar,  has 
probably  led  to  contraction  4»f  the  pylonis.  The  non^cvelopment  of  gas 
until  after  the  Upse  of  twenty-four  hours  usually  indicates  that  the  motor 
insiitficiency  is  due  to  chronic  inflammation  or  to  some  functional  ilerange- 
ment  of  the  sU)mnch. 

A  qualitative  analysis  of  the  gases  formed  in  the  test-tube  has  no 
clinical  interest,  but  the  presence  of  carbonic  acid  Is  easily  demonstrated  by 
procuring  its  absorption  by  caustic  potash,  while  sulphm-etted  hydrogen 
may  be  recognised  by  its  smell  and  by  its  cbai-acterisiic  decomposition  of 
liitMl  acetate.     Inflammable  mixtures  bunt  with  a  blue  dame. 


The  Physiology  of  Digestion. — The  introduction  of  food  mixed  with 
sali\'A  in  followed  within  tivo  miniit^js  hy  a  secretion  of  gaatric  juice, 
which  continues  without  ittt^rmission  until  giistrii'  digestion  is  complot*, 
Bttl,  although  hydniohloric  iicid  U  accreted  from  llic  outiJCl,  the  presence 
of  inn  Hcid  in  thu  conttinti<  of  the  Ktunmch  Citn  auhloui  W  ileti-cU.H] 
until  after  the  b(>sQ  of  a  period  of  time  which  v;iries  with  the  size  and 
qunlity  of  tlio  meal.  lieceni  invosiigationft  have  afforded  a  complete 
explanation  of  this  peculiar  circumstance.  It  has  been  shewn  tluit  a 
»trofig  affinity  rtxists  between  all  forms  of  albumin  and  fri*  acids,  each 
variety  of  protein  possossing  a  definite  and  constant  acid  wpiivalent. 
Thus,  100  grins,  of  milk  am  fouml  lo  saturate  or  "fix"  0298  grm.  of 
hydrochloric  acid,  while  the  same  quantity  of  mejit  i-eqiiires  0'843  gnu. 
of  thi!  acid  :  thn  rebuking  cheniical  compound  is  |>os8esscd  of  some 
stability,  huts  though  acid  in  reaction,  it  never  atforrls  the  coloumiactions 
of  a  free  acid.  It  may,  therefore,  be  accepte<l  that  the  contents  of  lie 
aWraach  will  appear  to  be  devoid  of  free  hydrochloric  acid  until  iho 
whole  of  the  idbuminous  portions  of  the  food  has  been  completely 
saturated.  It  is  important  to  notice  that  the  strength,  as  well  as  the 
amount,  of  the  gastric  juice  varies  according  to  the  form  of  protein 
introduced  into  the  stomach.  Thus,  the  greatest  digestive  power  Iwlougs 
to  the  juice  poured  out  on  bread,  thti  mean  prot4!u!ytic  jxiwer  of  wluch 
is  represented  by  ti'fi4  mm.  A  diet  of  rtesh  calls  forth  a  juice  ol 
3'99  mm.  digestive  power,  and  one  of  milk  of  .'J*2G  mm.  On  the  other 
hand,  the  most  active  juice  occurs  with  tiesh  in  the  first  hour  of  digestion, 
with  brtuid  in  the  second  and  third  hour,  and  M-ith  milk  in  the  lavl  hour. 
(I'awtow).  These  observations  explain  many  of  the  symptoms  in  cases 
of  myasthenia  gastrica  Mid  stibocidity  when  they  are  fed  upon  an 
ordinary  mixed  diet. 

Variations  in  the  Chemical  Constitution  of  the  Qastric  Juice. — 
livdr<tr}diirir  Aciit — Sudden  and  transient  failure  of  the  scereiion  of  this 
acid  occurs  in  cases  of  overloading  of  the  stomach  with  fernientAble 
subataiicoa  (rmbiirnts  (fiU^trvjM).  Free  acid  is  genprally  aWnt  when  the 
stomach,  especially  the  cardi:ic  portion,  w  the  seat  of  cArcinoma.  It  has 
recently  been  shewn  that  malignant  disease  of  any  jmrt  of  the  l)ody  is 
associated  with  very  great  diminution  of  the  free  acid  (U.  Moore)  itvit 
p.  302).  The  totjd  output  of  acid  is  found  to  l>e  constantly  diminished 
in  cases  in  which  the  gastric  mucous  membrane  is  afTectod  with  catarrhal 
inftamraaiion.  cirrhosis,  or  fatty  and  lanlaceous  changes.  It  is  also 
diminished  in  many  instances  of  profound  .Jinaemia  and  neurasthenia. 
The  disurtlur  known  as  nervous  acfaylia  gaslrica  is  chunicterise<l  by  a 
com|>lete  absence  of  the  gastric  secretion  (acid,  pei>sin,  and  rennet). 

An  excessive  secriMion  of  hydrochloric  acid  (hj-perchlorhydria),  as 
the  result  of  the  intro>iuction  of  food,  is  encountered  in  all  cases  of 
hyjKinicidity.  whether  dependent  u(xin  <lirect  irritation  of  the  mucous 
membrane  of  the  atumach  by  the  ingesUi,  or  upon  indirect  irritation  in 
disease  of  the  central  ner\'0iu  system.  Abnormal  acidity  is  also  present 
in  most  instances  of  hypersecretion  and  of  ulcer. 
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The  secretion  of  the  fnsptic  jenncut  xe.  much  more  constant  than  thut 
of  the  acid,  and,  even  when  the  stomacb  is  the  seat  of  gmvc  oi-^anic 
diMaic,  the  introduction  of  a  dihite  sohition  of  hydrm:hl(>ric  ncid  will 
ushhIIt  proirure  the  eliminaticm  «f  i>ep8in.  Indeed,  it  is  nnly  when  the 
niiicom  membrane  ha«  been  di?8troyod  almost  completely  l>y  chrotiic 
iiiftuuiroation  that  tim  ferment  i&  absent  from  tlie  gastric  secretion. 

The  rtuiut  feimont  U  the  nuist  consUint  of  all  the  active  constituents 
of  the  gastric  juice,  and  only  coasea  to  l>e  secrete*!  when  the  stomach  is 
the  Beat  of  chrouic  and  severe  atrophy,  and  in  thoso  rare  cases  of  nervous 
Bchvlio. 


III.  Intkstinal  Diokstion.^ — Under  norma)  conditions  the  dij;estive 
tecreiions  of  the  stomach,  and  those  which  operate  within  the  small 
intefitiue,  arc  iiiaiuuiiued  in  u  state  of  physiolo^iad  equillbrinui,  the 
entrance  of  the  chyme  into  the  duodenum  provoking  an  tnllux  of  the 
pancreatic  and  biliary  HiiidH  U>  an  extent  exactly  snilicient  to  neutraliHO 
the  acid  contents  of  the  st^jniach,  and  to  eRtahlish  the  degree  of  alkaiinity 
in  the  mixture  most  suitable  for  the  action  of  those  ferments  which 
cuuiplete  the  processes  of  digestion.  A  muderato  increiise  in  the  acidity 
of  tiie  gastric  contents  ta  followed  by  an  increased  ilow  of  the  t>ile  and 
pancreatic  secretion  ;  while  in  certain  i'nnctional  disorders  of  the  liver  (nnd 
perhaps  also  of  the  pancreas)  hyperacidity  of  the  gastric  juice  is  occasion- 
ally encountered — a  pbenomeiiun  which  may  lie  explained  upon  the 
hjfMithe&is  that  a  more  active  stimulus  than  uanal  is  re<inired  to  call 
forth  the  tardy  secretion  of  the  biliary  tlnid.  It  follows  that  the 
digestion  and  subse<(ueDl  al>sorption  of  food  in  the  small  intestine  depend 
not  only  upon  the  integrity  of  the  liver  and  ])»Mcreas,  but  even  to  a 
greater  extent  upon  the  due  performance  of  the  functions  of  the  stomach. 
Intestinal  indigestion  may,  therefore,  oHginat«  either  as  a  primary  or  a 
secondary  disorder  ;  but  sooner  or  later  in  every  case  an  abernition  of 
function  in  one  [>ortion  of  the  digestive  tract  is  followed  by  denmgement 
of  the  other  parts. 

Bile. —The  compoeitioii  and  amount  of  the  bile  is  naturally  difficult  to 
estimate  in  man,  but  it  can  be  ascertained  in  the  case  of  a  long-established 
liilian.*  fistida.  Kven  in  thi^  instance,  however,  the  gall-Madder  may  store 
np  a  considerable  ipwniity  of  bile  before  it  is  jwHi-ed  into  the  common 
duct.  Physiologist*  liAve  often  wondered  why  carnivorous  atiiniids  should 
possess  such  a  receptacle  for  storage,  and  why  must  herbivorous  animaU 
are  without  it.  But,  clinically,  it  appears  that  it  is  not  an  essential 
organ,  as  the  gall-bladder  is  often  found  obliterated  or  obstructed  after 
death,  although  no  bad  symptoms  had  been  observed  previously.  It 
wotdd  seem,  therefore,  that  the  bile  which  flows  direct  from  the  hepatic 
duct  is  the  beat  to  make  observations  upon. 

Jnjiii/ficf  tilt  Ui^tstiim. — Modern  investigations  have  proved  that  the 
functious  of  the  bile  are  intimately  connected  with  those  of  the  pancreas, 
ami  of  much  greater  imiK>rt(incc  than  vt&^  formerly  supposed.  One  of 
its  properties   is  to  destroy  the  fictiWty  of  the  gastric  juice  in  the 


duodeimm,  iioi  only  hy  helping  to  neutralise  its  acidity,  but  by  aa  actual 
destruction  of  tho  pepsin,  which  is  pai-ticuUrly  imuiictil  lo  the  {NincrejitiL* 
forroeuts.  In  addition  to  thio,  the  hile  produces  a  constant  and  decided 
accentuation  of  tho  activity  of  tha  pancrwitic  enzymes.  This  aspect  is 
most  pronounced  in  the  case  of  the  fjit  ftplitiing  ferment,  the  action  of 
which  it  increased  two  to  ttireefold,  less  in  thai  of  tho  proteolytic  nnd 
amylolytic,  which  ure  ordy  incrcaacd  about  twofold  (Pawlow). 

Qwtnttly. — According  to  Dr.  Gamgee,  who  haa  made  ft  critical 
analysis  of  the  observations  of  different  (tuthors,  those  of  Dre.  Copcman 
and  Winston  und  of  Mr.  Mayo  Uobson  possess  an  importance  which 
cannot  be  attachot!  to  any  preWously  recordinl.  From  theiie  retMjarches 
we  may  conclude  th.it  the  amount  of  bile  secreted  by  the  healthy  human 
subject,  when  reabsorption  of  tho  bile  from  the  intestine  is  prevented, 
varies  from  1  pint  to  I J  pint  a  day;  whilst  tho  uulids  excreted  in  the 
twenty-four  hours  amount  to  from  3'Q  dracbus  to  half  an  ounce. 

Gfnrrtil  Ohantctrrs. — The  bile  as  it  flows  from  the  hepatic  duct  differ* 
from  that  retained  in  the  gall-bladder.  As  it  flows  from  the  liver  it  is 
a  thin  transparent  fluid  of  golden  yellow  colour,  like  yolk  of  ejrg,  of 
bitter  taste  and  alkaline  reaction.  In  the  guU-bladder  und  common 
duct  it  acqxiires  a  viscidity  from  the  secretion  of  their  mucous  glands, 
and  often  loses  much  of  its  alkaline  reaction.  Such  bile  i»  deittitute 
of  odour,  and  has  a  mawkish,  bitter  taste  due  to  the  bile  acids.  Tlie 
speciflc  gravity  of  the  bile  varies  considend>ly  acconling  to  different 
obsen'ations.  Frericha  gives  it  as  high  as  I'O.t,  whilst  the  olwen-ationa 
of  Noel  Paton  and  Balfour  record,  variations  between  1054  und  I '008. 
This  dilTerence  may  depend  on  the  fact  thai  some  of  the  earlier 
obeervere  did  not  distinguish  between  the  biliary  IibIuU  of  the  common 
duct  and  a  fistula  communicating  directly  with  the  gall-bladder;  yet 
the  specific  gravity  of  the  bile  fi'om  the  galt-blatlder  is  always  much 
higher  than  that  obtained  directly  from  tho  hepatic  ducts.  After  being 
withdrawn  from  the  brxly,  bile  hjis  a  bro^vn-yellow  tint,  but  by  expiKure 
to  the  air  it  gradually  a6.*4umes  a  greenish  colour,  due  to  chemical 
alterations  in  the  pigments. 

Ciiolexterin  (C^li^fi)  is  a  constant  element  of  bile.  According  to 
Hoppe-Soylcr  OS.^,  and  lo  Frerichft  OUR  represents  the  amount  in  tOO 
parts,  and  later  observers  have  not  altered  these  6gure6.  It  is  still 
doubtful  whether  to  regard  cholesterin,  the  chief  fatty  conslitncnt  of  the 
bile,  as  furuied  in  the  mucosa  of  the  gall-bladder  (Naunyn)  or  as  excreted 
from  tho  blood,  which  was  the  older  view  and  has  recently  received  some 
support  from  Aschofl'.  In  forming  an  opinion  on  this  point  we  must 
boar  in  mind  that  in  certain  forms  of  liver  disease,  in  which  there  is  a 
great  destruction  of  liver-celU,  a  variety  of  coma  often  occurs,  which  has 
been  attributed  to  the  retention  of  chotesterin  in  the  blood  (choloster- 
aemia).  U'o  have  no  evidence,  however,  that  cholesterin  has  any  toxic 
influence.  Knist-nstem  injected  from  0'005  to  0045  gramme  of  choles- 
terin daily  into  the  veins  of  dogs,  and  found  the  aiumala  unaf^ectod^ 
Pages  arrived  at  the  same  rt-sulis.      Looking  at  the  question  from  a 
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purely  clinical  side  choleatcraemia  would  be  expected  in  all  cades  nf 
jaundice  in  which  thorc  is  considerablu  i-eabhoiptiuu  of  hile.  If  the  liver 
be  ihf  seat  of  thu  deatnictioti  of  the  blood-corimscles,  which  contain 
nearly  all  the  choleatcrin  found  in  the  blood  in  the  noiinal  Rtatc,  we 
might  naturally  Ruppot^e  that  the  cholesterin  of  the  bile,  reabsorbed  in  k 
free  siat-e  into  ibe  blood,  would  nipidly  induce  c holes t«racmia ;  but  m  u 
uiatLer  of  fact  the  phonoumna  ntt«nduiit  on  ihiH  condition  are  not. 
common  in  obstructive  jaundice,  however  complete ;  unless  thoi-e  be  also 
onsidorablc  dcstniction  of  liver  tissue  and  diBcase  of  the  kidni'ys. 
Again,  in  acute  yellow  atrophy,  in  which  there  is  rapid  deatmction  of 
the  liver-cells  but  comparatively  alight  jaundice,  the  coma  is  preceded 
ami  attended  by  symptoms  much  resembling  those  witnee-^ed  when 
phosphorus  is  injected  into  the  veins  of  animals,  and  in  paticiiU  djiug 
from  aeut«  diabetic  coma. 

From  these  considerations  it  appeiirs  possible  that  the  coma  attendant 
upon  lie]Mi.tic  diseaae  asaociated  with  considurable  destruction  of  liver-cells 
is  not  due  to  the  accumulation  ofcliolestenu,  but  to  a  general  increase  of 
the  excretory  matters  in  the  blood ;  and  this  supposition  is  strengthened 
by  the  obser^'ation  tluit  the  condition  never  occurs  unless  there  be  also 

[•some  impairment  of  the  renal  functions. 

Cholesterin  is  insolubLo  in  water  und  diltitC'  saline  solutions.     It  is 

'soluble  in  ether,  from  which  it  may  be  obtained  in  an  amorphous  state 
after  e^'aporation.  Treated  with  hut  alcohol  it  is  deposited  on  evapora- 
tion  in  characteristic  rhombic  plates,  with  notched  edges,  which  float 
on  water.  Chotesterin  is  soluble  in  solutions  of  the  salta  of  the  bile 
udo,  of  soaps  and  neutinl  fats,  which  are  proUibly  the  factors  that 
leep  it  in  aoluiion  in  the  bilo.     The  chief  Itssts  for  cholesterin  are — (i.) 

I*  JCfAdy  solubility  in  ether ;  (ii.)  When  heated  with  nitric  acid,  the  mixture 
gives  otl'  yellow  fimiea  of  cholesteric  acid,  and  the  residue,  on  the  addition 
of  ammonia,  acquires  a  brick-red  colour.     The  latter  reaction  is  some- 

^vkat  similar  to  that  which  occurs  with  uric  acid,  and  haa  led  to  deposits 
)f  cholesterin  in  the  cai-duic  \-alves  and  ves&t^Is  of  the  brain  being  mistaken 
for  uratic  concretions. 

l^ifJitn  is  an  organic  fatty  body  which  exists  in  the  bile  in  the  pro* 
portion  of  O'^J.")  per  cent.  In  combination  M'ith  ccrchrin  it  was  supposed 
to  form  protagon,  but  i)r.  Gamgee's  researches  seem  to  shtiw  that  the 
bitter  is  a  duHnito  chemical  cou)|>ound.  According  to  this  author, 
>Ligon,  although  it  caimot  be  separated  by  the  action  of  liolveuta 
ito  non-phrt8phoriaed  cerebrin  and  a  phosphorised  body,  can  nevcrtbcleas 
by  the  use  of  caustic  har^tji  be  mad*-  tr>  yield  non-phosphorisetl  .sub- 
stances.  The  large  perconUigc  of  cbolcsttmn  and  lecithin  in  bile  appears 
to  denote  that  the  liver  plays  an  imporunt  ]>art  in  elimination  of  tlic 
metaliolic  products  of  the  nerve  centres.  The  other  fatty  constituents 
of  the  bile  consist  of  saponitiable  fatti,  CJtpecially  olratos  and  stearatcs. 
Tlie  hiiU-r  poaaess  a  certain  amount  of  intereist,  sincu  in  combination 
with  the  earthy  bases  they  form  the  crust  of  many  of  the  biliary  adculi. 
tn  the  case  of  the  large  solitary  stone,  which  sumeLimeH  completely  fills 
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the  gall-bladder,  as  much  as  two-thinls  of  the  outer  cnul  nuiy  be  composed 
of  et«&rAio  of  lime. 

Mucoid  Kudfo-Albvmin. — Bile  owes  its  Wscidity  to  this  body,  which 
it  ucquires  during  residence  in  the  gall-bladder.  Former  iuvcstigatioos 
seemed  to  shu^r  thai  the  material  to  M'hich  the  viscidity  was  due  was  mucin, 
but  Bubsequent  observation  proved  that  the  reactions  did  not  correspond 
with  that  body.  Following  up  the  subject,  PaijkiUl,  under  the  direction 
of  Hamniarsten,  discovered  that  it  belongs  to  the  riucloivalbumins,  and  that 
in  character  it  is  like  the  nucleo-all)umin  discovere<J  by  Haromaraten  in 
6yno^'ial  fluid.  The  methods  for  the  Bcparation  of  this  body  are  distinct 
from  iboso  u^cd  fur  llie  precipitation  of  mucin,  but  as  these  are  tediotig^ 
and  of  no  use  to  tlie  prictical  physician,  the  reader  is  referred  to 
the  excellent  account  of  them  given  by  Dr.  Oamgee.  That  this 
mucoid  substance  is  derived  from  the  gall-bladder  and  ducts  is  proved 
by  treating  an  aqueous  exti-act  of  tlie  soeretion  of  these  structures  with 
acetic  acid,  when  a  body  is  obtained  which  in  all  respects  resembles  the 
nucloo-alburnin  obtained  from  the  bile  itself.  Ordinary  mucin  exists, 
nevertheleas  in  small  quantities  in  the  bile,  and  is  probably'  derivotl  from 
the  hepatic  ducts. 

Bik  Acuis. — In  carnivorous  animals  taurocholic  acid  is  often  the  sole 
bile  ncid,  whilst  in  the  herhivora  glycocholic  acid  is  met  with  almost 
excluftivoly.  In  man  the  glycocholic  acid  is  th«  chief  constituent,  tauro- 
cholic acid  being  usually  present  in  traces  only, 

Giifooduilie  Acid  (C^n„NO^. — Several  methods  of  isolating  this  sub- 
BtAnce  are  described  in  the  physiological  t«xt-books.  Dr.  Gamgoe 
rocommends  Hufncr'a  method  ha  yielding  the  bent  results,  when  succe-ssful  ; 
but,  as  he  points  out,  an  excess  of  taurocholic  acid  in  the  bile  prevents  the 
precipitation  uf  the  glycocholic  acid.  This,  hou'evcr,  should  constitute  no 
practical  ohjcctiuii  to  ita  lUic  in  separating  glycocholic  acid  from  human  bile, 
in  which  taurocholic  acid  is  present  in  small  quantities  only.  Glycocbolio 
acid  se|iaratc3  out  in  6no  traiiiipai-ent  needles,  which  are  highly  insoluble 
in  cold  water  (1-300),  but  less  so  in  hot  water  fl-l-O).  They  are  ahnoit 
wholly  insoluble  in  ether,  but  are  frfttly  Kobibli-  in  alcohol  and  givccrin. 
They  have  an  acid  reaction  anrl  a  bitter-sweet  tai^te.  Iloth  the  acid  and  ito 
salts  ai-o  dexti-ogjTOUs.  Sodium  glycocholato  may  be  obtained  by  dissolving 
the  acid  in  a  solution  of  sodium  carbonate,  then  ev!ip4>niti»g  to  dryness,  dis- 
sohnng  the  residue  in  absolute  alcohol,  and  adding  anhydrous  other,  when 
the  salt  sepjirates  out  in  fine  transjiarent  ne^nlleK  whirh  are  readily  soluble 
in  alcohol  anrl  in  water.  An  aqueoiw  solution  is  precipitated  by  neutral 
lead  acetate,  and  itti  solution  has  a  partial  action  on  stipoiuliabte  fat«. 
The  test  for  glycocholic  acid  and  its  derivatives  has  long  been  known  aa 
"  Pettenkofer's,"  the  principle  of  which  is  the  development  of  a  fin© 
purple  colour  on  admixture  of  cane-sugar  and  the  very  gradual  addition 
of  strong  sulphuric  acid.  Several  modifications  have  ninco  been  intro- 
duced to  prevent  tlie  ciirlK>nising  of  the  sug:ir,  which  is  very  ajit  in 
occur  if  the  sulplturic  acid  be  added  too  hurriedly,  or  the  temperaiurj? 
allowed  to  rise  above  70"  C.     Thus,  Dreschel  hiks  proposed  the  use  of 
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libratphoric  ackl  iruittiad  of  siilphtu-ic,  aikd  Myliiii;  has  fitiggested  the 
ftdoption  of  furfiirol  in  water  instead  of  sugar  ;  ftirfiirol  being  a  product 
of  the  action  of  sulphuric  acid  on  sugiir  A  very  usoful  moditica- 
tiOD  of  Peicenkofor'e  test  wiis  proposed  by  Mr.  Francis,  formerly 
demoiistrntor  of  chemistrv  at  Charing  Cross  Hospittd ;  but,  as  he  did  not 
publish  it,  it  is  but  lilth-  known.  A  few  pieces  of  glucose  aiia  Uken  and 
dried  thoroughly  (when  nnhydioiis  they  ai-c  to  be  placed  in  a  well-dried 
■topiKiret-l  bottle,  and  kejit  in  the  drying-chamber  till  wante<l) ;  then 
H  small  [wwdered  fragment  iii  pl:ire<]  at  the  Imttom  of  a  test-tube,  and 
strong  sulphnnc  acid  (1  c.c.)  added  very  gradually  ;  on  the  surface  of  this 
ft  small  rjusntity  of  urine  is  poured,  when  the  zone  of  contoot  of  the  two 
fluids  will  t.iecome  opa<iue,  aud  then  bright  red  gradually  deepening  into 
purple.  If  large  (juantities  are  required  for  clinical  purjioaes  the  glucose 
and  lulphuric  acid  may  be  mixed  together  and  kept  in  a  stopjiered  bottle 
in  a  cool  place.  The  mixture  forms  sulpho-Kaeoharic  acid,  of  a  p.ile  straw 
tint,  which  gradually  blackens ;  but^  if  kept  at  a  low  temperature  and  in 
the  dark,  it  may  be  preserved  for  three  or  four  days.  As  many  other 
substanccf! — notably  morphine,  albumin,  and  the  phenols — give  almost 
bimilar  reactions  with  Petteukofer's  test,  it  is  useful  to  employ  the  «|>ec- 
troecope  for  the  idcnttii cation  of  glycocbnlic  iicid  and  its  derivatives. 
TiiaruchoUc  ticid  (Cj^H^^XSC).)  orcurH  only  in  small  quantitiw*  in  human 
bile,  and  is  sometimes  absent ;  but  in  the  dog  it  is  the  only  acid 
proMnt:  for  ex[)orimental  purposes,  therefore,  recourse  must  be  had  to 
ihe  bile  of  this  animal.  For  the  preparation  of  lauixK-holic  acid  the  bile 
mnst  be  freeil  from  all  traces  of  glycochulic  acirl  by  precipitation  with 
neutral  lead  acetate,  after  which  the  taurochoHc  acid  is  precipitated  by 
means  of  a  solution  of  ammonia  and  basic  lead  ocetAt-e  in  the  form  of  lead 
taurocholate.  This  precipitate  is  well  washed,  boiled  with  absolute 
alcohol  filtered,  and  then  treated  with  H^S.  The  sulphide  of  lead  is 
■eparaled  by  filtration,  the  filtrate  concentrated  and  then  mixed  wiili  an 
flxfioss  of  ether.  The  final  precipitate,  which  is  syrupy  at  fimt,  is  gradu- 
ally converted  into  a  mass  of  needlc-sha[>ed  crt'stals  {Iloppe-Seyler). 
Tests  for  bile  italtj*  depending  on  the  low  surface- tension  of  urines  con- 
taining bile  wdts  have  recently  been  introdiiteil  (iM.  Hay,  O.  (Jrnnhaum). 
Taarocholic  acid  is  loss  stable  than  the  f^lycocholie ;  it«  salts  are  less 
uiutAble,  but  still  are  not  so  stable  as  the  glycocholatcs.  Although  tuuro- 
ehotic  acid  is  intensely  acid,  its  alkaline  salts  are  neutral,  and  are  soluble 
in  wnt«r  and  alcohol ;  their  aqueous  solutions  foam  like  soap.  Acidified 
with  dilute  hydrochloric  acid,  solutions  of  taurocholic  acid  and  its  udts 
precipiuie  alVnmiin.  acid-idbundn,  and  parapeptone ;  whilst  albunioses 
and  peptones  precipitate  the  acid.  Both  the  bile  acids  yield  by-products 
which,  however,  are  not  important  clinically  ;  the  most  interesting  of  them 
is  Ckotaik  acid,  which  is  not  found  in  normal  bile,  but  in  bilo  that  has 
nndergone  decomposition ;  it  is  said  to  occur  in  small  quantities  iu  the 
iBmaU  and  large  intestines. 

The  bile  pigments  most  bo  regarded  as  middle  products  in  a  series  of 
reducing  processes  which  convert  the  blood  pigment  into  the  colouring 


m»tt«r  of  the  urine.  Fresh  bile  owes  its  goldcn-yellowrolonrtooneof  its 
coiLslituctits,  bilirubin,  wliich  c;iii  be  obtaiuL'd  in  u  pure  stute  In  ibe  foi*iii 
of  All  omii^c-yellow  ponilcr  cmlcnved  with  it  chumctcriiftic  apectruni.  By 
exposure  to  the  air  or  to  the  inBiieDce  of  other  oxidising  agents,  bilirtibiii 
can  be  converted  through  several  intcrmediat.e  stages  (hilipraain,  biiifiiscin) 
into  n  green  sitl»st.'inco  tornied  biliverditi.  (he  6|ieitnim  of  which  is  qiiit« 
distiricL  fmin  that  of  thn  original  iiiHt^Tiul.  The  prusoiiu'e  of  bile  pigment 
is  easily  recognised  by  the  display  of  colours  which  ensues  ujmn  tlie  addi- 
tion of  fuming  nitric  acid  (Gmclin).  So  far  as  our  present  knowledge 
goes,  the  pigmuntj)  of  the  bile  exert  no  intluonce  whatever  upon  the  pro- 
cesses of  digestion. 

Salfji. — Buitides  the  large  quantity  of  alkaline  sorliiini  aailts  that  ui*s 
combined  \rith  the  bile  ncids,  bite  contains  a  considerable  ipiantity  of 
sodinm  chloride  and  sodium  phosphate,  traces  of  calcium  and  magneeium 
phosphate,  and  also  ti'Acas  of  copper.  Iron  in  variable  quantities  is  always 
found  in  bile  ash,  and  this  fact  is  rendered  more  important  by  the  re- 
searches of  T>r.  William  Hunter,  who  (liseovered  small  deposits  of  iron  in 
the  hepatic  cells  in  diseases  which  lead  to  nipid  destruction  of  the  blood, 
such  lis  pernicious  auiLeuiia. 

The  Pancreas. — The  normal  secretion  of  the  pancreas  is  a  clear,  visdd 
Huid  which  pos^ossf-s  an  alkaline  reaction,  and  froths  when  shaken.  It 
contams  very  few  structural  elements.  Its  most  im]>oi'tant  constituents 
arc  alkali- albumin,  small  (juantities  of  fata  and  soaps,  a  trace  of  leucin  and 
lyr<isiii,  and  a  comparativelv  large  amoiuit  (I  |>er  cent)  of  carbonate  of 
sodium,  anil  formfuts.  It.s  sotrotion  is  not  a  reflex  act,  as  was  fonaerly 
8Uppo»ci!,  Inn  depends  on  the  acid  of  the  jiastric  juice  liberating  '"secretin" 
from  the  iuucou-j  mombranu  uf  the  duodenum,  which  dir-ectly  stimulates 
pancreatic  secretion  (Bayliss  and  Starling). 

Adion  upftH  the  riiyioiKf  Fond-xtnffi. — On  sUrch,  whether  raw  or  boiled, 
the  pancreatic  juice  exerts  a  specific  action,  converting  it  into  erytluYi- 
dexttin  and  achrno-dextrin,  and  Biially  into  maltose  and  glucose.  This 
diastatic  property  de|K!nrls  upon  thw  presence  in  the  secretion  of  a  special 
ferment  closely  allied  to  ptyalin.  and  named  ftmylojwin.  From  the  juice, 
or  by  the  glycerin  method  from  the  fresh  gland  itself,  a  proUrolytic 
ferment  named  trypein  can  be  isolated  ;  this  in  the  presence  of  carbonate 
of  soiliiim  rapiiily  nulnces  albuminous  substances  to  a  soluble  state.  The 
first  effect,  of  the  ferment  is  to  convert  the  protein  into  alkali-albumin, 
the  filial  stage  of  it^  cbomioal  action  being  the  prcxluction  of  |>eptuue. 
Some  of  the  intermediate  comjxmnds  are  aipablu  of  bving  cliaugoil  by  iho 
continued  action  of  the  secretion  into  a  series  of  hy-proiluc(s  of  which  the 
most  important  are  leucin,  tjrosln,  indol,  and  skatol.  The  pancreatic  juica 
also  coagulates  milk  by  means  of  a  s[Kcial  ferment,  which  can  be  chemi- 
cally sepanited  from  tryi^sin.  It  differs  from  the  latter  in  tbat  it 
is  able  to  exert  its  sjMciKc  action  in  the  presence  of  an  arid.  Thu 
action  of  the  secretion  of  the  piincreas  u)K>n  oils  and  fat^  ia  to  produce 
emulsification  and  finally  sa)xjnili cation,  and  in  this  M'ay  to  promote  the 
al>8orptian  of  these  sulwtauces  by  the  tutesttiial  mucous  membnuie,  and 
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tu  actirity  in  this  respect;  is  verr  largely  increased  bv  iuimixturo  with 
bile. 

SUCCUS  EnMricus  (Enttirukinase). — Tlie  mysten'  which  bns  so  Inng  Kiir- 
ronnded  themoilo  of  secrfition  and  action  of  the  intPBtinal  jnicr  has  to  a  preni 
extent,  been  cleared  up  by  the  researches  of  Fawlow  juhI  ScheiKiWiilniko^v, 
Sftwits^h,  Litwarew,  and  liaylias  and.  Starling.  The  first  iinmcd  fuund 
by  ex[iorinieiit  upon  dogs  ibiit  the  nddilioii  of  a.  small  quinitity  of  buccus 
entericiis  to  the  juice  obtained  through  «•  poncrcaiic  fistula  pnidwccd  a 
great  angmetiUition  of  the  uctivily  of  all  the  ferments  uf  thut  Quid, 
especially  of  the  proteolytic,  and  that  tht;  application  of  the  usual  testa 
for  ferment  action  Rhewef^l  that  tht>  :ictivc  pnnciph'  of  the  iritet^ttniil  secre- 
tion wan  itself  ;i  feniienl.  To  this  substance,  irhich  is  capable  of  producing 
an  ininie<lijit4>  conversion  of  ihc  various  pancreatic  zymogens  into  their 
reepot'live  fcrniL-ntfl,  its  discoverers  gjtve  the  niitne  of  Enterokinnse.  Tbey 
bare  also  been  able  to  prove  thjit  the  excittir  of  the  buccus  cnteriruR  is 
the  local  action  of  the  pjincreiitic  juice  upon  the  mucous  membrane  of  the 
small  intestine,  and  that^  while  the  secretion  of  the  whole  of  the  small 
intestine  promotes  the  activity  of  the  fat-splittiug  and  aniylolytic  fei-ments 
of  tin?  pancreas,  that  derived  from  the  duodenum  exerts  a  special  influence 
upon  tiypsinogen.  Delezenne  ami  Dastro  have  endeavoured  to  disprove 
the  fermentative  qualities  of  entenjkinase,  but  the  later  researches  of 
Bayltss  and  Starling  ([uitc  uphold  Pawlow's  original  statements. 

I.  Piiimry  InirsHnttl  T)^.'^f>rinm. — This  may  arise  from  {n.)  changes  in 
the  qmmtity  or  qiwlity  of  the  bite ;  ('*)  an  insufficient  secretion  of  the 
pancreatic  juice  ;  {c)  disease  of  the  mucosa  of  the  small  intestine. 

(d)  Obstruction  U\  the  flow  of  btlo  into  the  duodenum  is  usually 
accoDipanied  by  certain  symptoms  which  are  included  under  the  name 
dyspepsia.  They  comprise  a  sense  of  fulness  or  discomfort  at  tho  epig^is- 
trium  aft«r  a  meal,  nausea,  acidity,  and  Hatulonce.  The  bowels  are  con- 
fined, and  the  stools  arc  hani  and  clay -coloured.  These  symptoms  probably 
owe  their  origin  to  an  excessive  fermentivtion  of  the  food  corser|uent  upon 
the  loss  of  the  antiseptic  functions  of  the  bile,  and  on  the  stagnation  of  the 
contents  uf  the  intestine  from  the  lack  of  the  same  8ecn.-lion. 

Although  it  is  true  that  pei-sons  with  a  biliary  fistula  may  live  for 
many  yeant  without  suffering  any  deterioration  of  the  genend  health, 
careful  examination  proves  that  the  absorption  of  fat  in  these  cases  is  con- 
sitlerably  alTected,  as  much  as  ."JS  to  78  |>cr  cent  of  the  total  (jiuintiCy  in 
gested  l>eing  sometimes  eliminated  with  the  faeces-  Very  little  is  known 
concerning  the  .alterations  which  take  place  in  the  ijuality  of  tho  biliary 
•ecretion.  It  is  certain,  however,  that  many  substances  which  would  act 
injuriously  upon  tho  organism  are  eliminated  by  the  liver,  and  are  thus 
discharged  by  the  bowel.  It  has  also  been  suggested  that  in  some  coses 
in  which  the  bile  contains  toxic  material  the  secretion  may  irritiite  the 
dnoilcnum  directly  and  lead  to  cutarrh  of  the  mucous  membrane,  and 
fituiUy  to  ulceration. 

(b)  Carcinoma  of  the  head  of  the  pancreas,  obstructioti  of  its  duct  by 
A  stoae,  or  atrophy  of  its  glandular  tissue,  are  all  associated  with  a  diminu- 


tion  or  abeeuco  of  the  pancreatic  juice.  Under  these  conditions  it  )» 
sometimes  possible  to  detect  an  excess  of  fat  or  of  crystals  of  fatty  acids 
in  the  faeces.  According  to  the  researches  of  Ahelmann  upon  the  diges- 
tion of  foodstuffs  after  excision  of  the  pancreas,  stArch  is  readily  absorbed 
liy  the  ititoatine,  though  only  a  portion  of  it  is  converted  into  sugar  ; 
aliout  44  per  cent  uf  tlie  albumins  is  Bbsorbtrd  during  the  same  period  of 
time  ;  while  the  greater  portion  of  the  ingested  fat  is  split  up  into  fatty 
acids  which  appear  in  the  dejecta.  Emulsions  of  fat  in  the  fomi  of  soitp 
and  gum  emulsions  are  not  absorbed.  These  figures  arc  all  much  more 
fitvoumble  when  the  pnncroas  is  only  extirpated  in  [wrt,  even  though  the 
flow  of  the  secretion  into  the  inte-stine  be  entir«ly  prevented.  It  must  lie 
accepted,  then,  tbat  the  active  agent«  of  the  pancreatic  juice  are  capable 
on  emergency  of  undergoing  vicarious  excretion  with  the  other  int^stina! 
fluids.  , 

(e)  Diseases  of  the  small  intestine  may  be  accompanied  by  dyspeinia 
if  the  lesion  deprive  the  mucous  membrane  of  its  power  of  absorption. 
This  is  chiefly  the  case  when  the  lining  membrane  of  the  bowel  is 
affected  with  a  chronic  form  of  catarrh  leading  to  atrophy,  a  i.-ondition 
particularly  apt  u>  occur  in  children  placed  under  unfavourable  dietetic 
conditions,  and  in  rhronic  pulnioniiry  tuberculosis  (Fenwick). 

II.  Si-cvrutiiry  InUstinal  Vy^pepsiti.-  Any  form  of  g«slric  dyspepsia  may 
give  rise  to  derangement  of  the  intestinal  functions,  (it)  In  hyperacidity 
of  the  gastiic  juice  the  abnormally  acid  state  of  the  chyme  nwy  completely 
neutralise  the  alkaline  secretions  which  it  enconnt'nrs  in  the  diio«lenum 
and  thus  put  a  st^p  to  the  digestive  functions  of  the  iwncreatic  juice. 
The  unaltered  starch  thus  allowed  tr>  accumulate  unrlcrgoes  acid  fermen- 
tation undur  the  influence  of  the  various  micro-org-.iiiisms  which  inhabit 
this  portion  of  the  bowel.  The  absorption  of  fat  is  also  delayed.  The 
loss  of  the  laxative  projierties  of  the  bile  iucreases  the  existing  tendency 
to  constijtation,  anrt  at  a  later  pt-riod  the  irtitation  due  to  the  abnormally 
acid  contents  of  the  intestine  gives  rise  to  chronic  catarrh  of  the  nincous 
membrane  of  the  colon  with  dysenteric  symptoms,  {h)  Deficiency  of  the 
gastric  juice  also  exerts  a  detrimental  elToct  upon  the  cournc  of  intestinal 
digestion,  inasmuch  as  fermentation  of  the  food  takes  place  in  the  stomach, 
and  the  durtdenum  conse<juentty  receives  a  large  quantity  of  an  extremely 
acid  and  undigested  form  of  cb}*me.  The  ultimate  result  is  the  same  as 
in  the  previous  case,  (c)  Atony  of  the  stomach,  with  loss  of  power  in  its 
muscular  walls,  leotls  of  nece:>sity  to  stagnation  of  the  fot^l.  acid  fermen- 
tation, and,  finally  to  the  same  eOecls  U[H>n  duodenal  digestion  which 
occur  in  cases  of  hyper  or  subacid  ity. 

Faeees. — The  average  daily  qnantity  of  faeces  paased  by  a  healthy 
mtui  is  nbout  five  ounces,  and  constitutes  nearly  one-seventh  of  the  total 
quantity  of  the  food  ingested.  In  early  infancy  this  proportion  is  some- 
what greater,  but  it  declines  considerably  with  the  approach  of  old  age. 
Diseases  of  the  stomach  a-sni^iatod  with  romiiing  and  Iriss  of  appetite  are 
iKcompanied  by  a  marke<l  diminution  in  the  daily  output  of  faeees ;  but 
those  disorders  of  the  digestive  syatam  which  are  characterised  by  irrit»- 


tioD  of  the  iatesliniil  tract  are  ustukUy  accompaitioJ  by  the  iroqiicnt  pa^snge 
of  atooU  ill  which  the  liiiuid  element  predoniiimti.ti. 

CvjLnafrnrf. — During  the  first  six  munths  of  life  the  atoolg  present  a 
peculiar  homogeneoitft,  butt^rlike  consistenco ;  at  a  later  (terioH  they 
A&aame  the  solid  aihI  cyliitdrical  fonn  of  excrement  which  results  from 
the  use  of  a  mixed  diet,  jiicroised  fluidity  of  the  stooU  rarely  arisesi 
from  insufficient  alraorption  of  the  ingested  fluids  (Uenteric  cliarrhoea); 
more  often  it  is  the  result  of  an  excossirc  eet-i-olion  by  tho  mucous  room- 
bnuo  of  the  intestine  due  tu  catarrhal  intlammatiun,  ulceration,  or  purga- 
tive drUfiiSi.  An  ahnonnally  dry  or  tenacious  state  of  the  dejecta,  on  the 
otiier  hand,  may  result  from  the  undue  absorption  of  the  fluid  rontenti 
of  the  bowel  during  its  protracted  residence  in  the  intestine  (constipa- 
tion), or  from  a  lack  of  socrotion  on  the  part  of  the  mucous  membrane  of 
the  gnt,  which  may  be  due  to  the  astringoncy  of  such  drnj;;B  as  opium, 
biiimuth,  lead,  and  chalk.  Sometimeit  tho  faecal  ma8B4>8  present  a  uniform 
eoaljng  of  thick  muciiJ«,  or  ihe  excreta  nmy  confiist  almost  entirely  of  this 
materiaL  These  abnormal  appearances  indicate  a  catarrh  of  the  mucous 
membraue  of  tho  colon,  and  therefore  frequently  accompany  functional 
disorders  of  the  digestive  organs,  especially  in  early  life.  Finally,  it  may 
be  observed  that  in  those  forms  of  dyspopfiia  in  which  exccsaive  fermenta- 
tion occurs  among  the  contents  of  the  gastrointestinal  tract,  tiic  stools 
may  present  a  pultaceous,  frothy,  or  yoast-Iikc  appearance. 

Thf  fjtcliun  of  healthy  stools  is  usually  acid,  but  its  degree  dejiends  tu 
a  great  extent  upon  the  nature  of  the  food.  Increased  acidity  accompanies 
an  exoeesive  secretion  of  the  gastric  juice  (hypersecretion,  hypenuidity), 
,BS  well  as  those  numerous  forms  of  disordered  digestion  which  are  asaoci- 
-ated  with  fennpnuitive  changes  in  the  contents  of  the  intestine. 
Diminished  acidity  of  the  stooU  is  sometimes  ot«erved  in  the  diarrhoea 
of  infants,  and  in  that  which  accompanies  cholera  and  enteric  fever. 

C'jiour. — The  stools  derive  their  yellow  colour  from  certain  pigments 
mannfactttred  from  the  bile  by  a  process  of  oxid.ation  (iitercohilin,  hydro- 
bilinibin).  The  intensity  of  the  colour  varies  directly  with  the  activity  of 
the  biliary  secretion,  and  with  the  length  of  lime  the  undigested  portions 
of  the  food  have  been  retainal  in  the  intestine.  Pale  or  colourless  faeces, 
on  the  other  hand,  intlicate  a  deficient  entry  of  bile  into  the  bowel ;  and 
accordingly  gray,  white,  or  putty-like  motions  usually  accompany  those 
functional  and  organic  diseases  of  the  liver  which  are  associated  with 
a  diminished  activity  of  the  hepatic  cells,  as  well  us  those  diseases 
vhich  mechiinically  obstruct  the  hile-ducta.  Green  stools  are  frequently 
.obierved  aa  a  result  of  digestive  disorders  in  infancy.  The  [►eculiar 
eolotir  has  been  ascribed  to  tho  presence  of  a  chromogenettc  K-icillus 
(Hayem,  l^caage) ;  but  it  api>e.irK  to  dc|>end  rather  upon  an  alkahne 
deoompodtion  of  the  contents  of  the  small  intestine  (l^feifTer). 

Black  coloration  of  the  faeces  occa«ionalty  arises  when  altered  blood 
is  preeent  (melaena) ;  but  it  is  more  fre^|uently  observe*!  as  tlie  result  of 
the  administration  of  a»ch  dru^^a  as  bismuth,  iron,  and  charcad.  Certain 
articles  of  diet  and  a  few  medicinal  rexaediea  are  also  apt  to  im|Nirt  their 


clmriK-teristio  colour  to  the  motions ;  thus,  claret  and  logwood  ptoduee 
i-cddiith  or  violet  dejecta  ;  coffee  and  beef-t«a  a  brownish,  and  rhubarb 
and  santonin  a  bright  yellow  tiiit. 

Odour.— The  faecal  odour  depends  npon  the  presence  of  ccrtAin 
vohitile  products  of  food  decomposition  (skatnl,  indol).  It  is  consequently 
exaggerated  in  all  cases  of  intestinal  indigestion  associated  with  excessive 
pntri'facuon  of  tho  fimtents  of  the  bowel,  whether  this  depend  npon  ft 
primary  disorder  of  the  stomach,  liver,  or  pancrejis.  The  sour  smell  of 
the  mntions  in  infancy  is  due  to  the  presence  of  organic  acids  derive<l 
from  fermeatation  of  the  milk  sugar. 

Cftcmisity. — Healthy  faeces  consist  approximately  of  about  25  per 
cent  of  solids  and  7r>  |>er  cent  of  water;  but  the  relative  proportion  of 
these  two  constituents  varies  considerably  Itoth  in  health  and  disease. 
Among  the  normal  constituents  must  be  reckoned  such  prf>ducU  of 
pancreatic  digestion  as  leucin,  tymsin,  indul,  and  skatol ;  butyric, 
propionic,  lactic,  und  valerianic  acids  ;  alkaline  phosphates  and  otiier 
sall«  ;  neutral  fats  and  soluble  KoapK ;  urobilin  and  stercoliilin,  and  small 
quantities  of  ferments  tho  chemical  action  of  which  is  similar  to  that  of 
pepsin  and  ptyalin. 

Minosatpir  examination  of  ih«  sttKih  seldom  affords  any  trustworthy 
indication  of  the  nature  of  the  digestive  derangement.  It  may  be  stated, 
however,  that  an  excess  of  starch  in  the  faeces  indicates  a  defective 
action  of  the  dlastaiic  femieuts  sccretod  by  the  salivary  glands  and 
pancreas;  while  an  undue  amount  of  undigested  protcids  points  to  the 
functional  failure  of  the  gastnc  and  pancreatic  secretions.  Itlood,  pus, 
mucns,  foreign  bodies,  entozoa,  and  Uacteria  are  cjtsily  recognisable  in 
the  stools. 

W.   SOLTAU   FeNWICK. 
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DISEASES  OF   THE  MOUTH 
By  Walteu  G.  Spbnceu,  M.3. 

A.  OEXEBAL 

I.  BArTBBto[.or.v  axd  Pathoijwy  ok  tmk  MorrH.  —  [«)  Micro- organums  in   lh» 
Moutli.     (ft)  The  8*liv».     (c)  Drntilion.      W)  OariM  ofthe  Teclh.      (r)  Moiitli- 
breatliinj;.     (/]  Oral  S«]Mili(.     is)  ProphyUsu — Uyi;i«ne  of  Che  Month. 
11.  Ci.iKirAi.  AffKAnANCM  OH  SKMRlflt.oiiY.  — Fiir  on  llic' TungUK.      Tliu Tongue  tu 

III.  Knt-pTlosa.  — la^  Erythftmfts:  WrtniicringRanIior  ErytlicuiiMigrniu  :  fAfLichca. 

{<)  Black  Tonjjiie.     (rf)  Uiac-olorntionio.     >_<•  SiaiiiK. 

IV.  An-TE  SriiMArnis  is  Rklath-n  with  Miiriio-omitniBUs. — («}  PjoBemstic  C«wi 

riiiisipg Septic  Stomatitis,    (b)  A[>)ithi>us  StotnutitiR  or  Tlinish.    (0  I^pbtheritie 
Stomatitis,     td)  AcuCi;  UWntive  or  (t.inKi''>i>ou«Stuin«titU. 
V.  Ciiiii)Nir  STDMArtTts.  — ((/)  Hcr^«e»  uf  tlio    Muiith— Exfoliative  Stonwtitu  «n<l 
rein|ihigua.     (&]  Leukolceratoni  or  Lei:ko|>lAkiB  Om. 

B.  LOCAL 

I.  The  Lip*.  11.  Thk  Oimh.  III.  Tim  Palate.  IV,  Tdk  Salivart 
Oi.AM>s. — Ptynli^n).  Dry  Month  or  Xerostomia.  Intfammation,  AcutD  «di1 
Chroniu.     L'-uIi-ulu^  Fornmtion.     Syiinui^tricikl  KnlarguiiieiitH. 

V.  Ti»N((fK. — Conjionttal    and    Ac-iuirtHl   Dcfonuifics.      TIic    Fraenum.     Olntuttia. 
AotinomycoMH,  TubefcuI<wL»,  L<(iiro<sy.     Sy|iliilib.     The  Base  of  the  Tong 
Macroglussia.     Norvotu  Affections. 

A.  GENERAL 

I,  Bacteriology  and  Pathology  of  tho  UoutlL  —  (a)  Mkro-organisrm 
fimmi  in  Hit  Mmith. — In  a  heaUhy  iiowlirini  itifiint  the  mmith  is  staled  Lo 
Iw  free  from  micro-org.-inijrais ;  ver}'  few  are  found  in  a  breast-ferl  baby  -. 
in  one  fed  by  hand  the  Bacterium  ladii  may  be  found  in  the  romains  of 
milk.  If  with  Uiti  first  dontiliun  the  gums  become  swollen,  and  debris  of 
food  be  allowed  to  collect,  staphylococci,  Btreptowicci,  pnciunococci,  and 
colon  bacilli  m»y  be  present.  Oniium  itlf>Min$  may  be  present  in  ibo 
months  of  perfectly  healthy  babies,  and  in  older  children  tho  short* 
slightly  vinilent,  so-callefl  pseiKlo-diphtheriH  bncillus.  FnHU  the  tjirljtr 
and  carioiM  teeth  of  children  may  be  isolated  streptuthrix,  leptothrix,  or 
commadike  organismft,  spirilla,  and  fusiform  horilli.  In  tho  more  ur  less 
neglected  mouths  of  adulij;,  in  tho  fnr  on  t4ie  tonijue,  in  the  tartar  around 
and  between  the  teeth  and  the  gura&,  mixed  with  the  debris  of  food 
and  opitheliul  cells,  there  are  many  organisms,  incluiliiig  those  altove 
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named.  Under  conditions  of  health,  these  micro-orgftnisins  live  in  the 
mnuth  IIS  saprophytes,  and  cxhiKit  Utile  virulence  when  cultivated 
and  injected  into  animals.  The  toromon  p3'ogenetic  orgJiniams  preHent 
•re  iho  Staj>hytcaxcttiit  albuf  antl  the  Sfrrptootrruji  Itrt-ris,  neither  of  which 
shevB  much  Wrulenee  when  inoculated  into  aninmU.  The  pneunio- 
coccus  rouat  lie  mirted  in  virulence  before  it  am  Hffect  iuiimid».  The 
colon  bacillus  and  it«  allies  are  held  to  produce  the  gases  which  render 
the  mouth  foul,  but  usually  the  colon  IwciUi  obtained  from  the  mouth 
nre  innocuous.  Before  the  Oulium  idbicans  can  attack  the  mucous  roem- 
brano  of  the  child  tliere  must  be  some  slight  injury  or  inHnmniation. 
Even  thn  organisms  which  grow  freely  in  foul  raouthft,  f.'j.  fuKiform 
liacilli  and  spirilla,  are  cultivated  with  difficulty,  and  do  not  sot  up 
gangrenous  afTeclions  in  animals.  Hcuco  it  would  appear  that  the 
iMth'ity  of  these  micro-organisms  is  only  one  of  the  factors  in  the 
production  of  the  various  diseases  of  the  month. 

(A)  Thf  Saluyi. — The  saliva  secreted  by  hwilthy  salivary  glands  is 
sterile,  in  ordinary  circumstances  microorganisms  are  only  found  near 
the  orifices  of  the  salirary  ducta.  The  inhibitory  inllucnce  exerted 
by  the  saliva  on  the  gro\nh  of  organisms  in  the  mouth  is  chiefly 
niocfaanical ;  the  organisms,  being  prevcnt«d  from  becoming  fixed,  are 
soon  swallowed,  and  do  not  obtitiu  the  blood  serum  necessary  for  continued 
mullipUcalioti.  Any  diminution  In  the  (juaritity  of  saliva  relaxes  this 
rasiruint,  and  the  growth  of  tha  micru -organisms  is  rapid.  Rut  so 
slight  are  the  antiseptic  properTie.s  of  the  saliva  that  an  increased  flow  of 
saliva,  whilst  mechanically  beneficial  in  washing  nway  organisms  and 
decomposing  material,  fails  to  check  acute  ulccnitivo  iiroccssos.  Further, 
Urtar  with  organisms  is  prone  to  collect  around  the  lower  front  teeth, 
although  these  are  specially  bathed  in  Paliva.  Phagocytic  properties 
have  Iteen  attnbuKd  to  the  yoiui.yor  cells  which  escape  from  the  tonsil 
to  form  the  "salivary  corpuscles."  The  chemical  constitiientJi  of  the 
saliva^  Mich  as  the  sulphocyanat*  of  pota.<;sium,  can  hardly  exert  any 
antiseptic  influeticc.  On  the  other  hand,  the  only  ferment  in  the  saltva, 
ptyalin,  has  simply  an  amylolytic  action,  and  d<3es  not  produce  acida 

(r)  [hHtiiimi  is  a  normal  physio  I  ngiisil  process,  and  as  auch  causes  no 
pathological  conditions.  The  empting  tooth  is  not  driven  through  the 
renstant  gum  like  a  nail,  but  the  gum  slowly  atrophies  before  the 
advancing  tooth,  without  any  intlamniHlion.  Whatever  tcraportvry  relief 
may  follow  lancing  a  congested  gum,  a  wound  is  made  upon  which 
organisms  may  grow,  .ind  through  which  absorption  may  t:ike  place, 
at  a  time  when  the  child's  resistance  may  be  below  the  normal. 

(rf)  Varifiqf  the  Teaik. — I'he  production  of  acids  by  bacterial  fermenta- 
tion of  the  carbohydrates  in  the  food  is  an  important  factor  in  the  pro- 
duction of  caries.  The  organisms  may  act  partly  by  inducing  an  acid 
fermenution,  which  decalciHes  the  enamel,  and  [wnly  by  producing  a 
proteolytic  enzyme  which  digests  the  organic  basis. 

(c)  Mouih-brmlhiinj  is  the  starting- point  uf  :iuitiy  ills.  In  mouth- 
fareMthers  the  mucous  membrane  Incomes  dry,  and  from  the  resulting 
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multiplication  of  micro  •  organiuns  the  montb  becomes  foal  As  the 
result  of  disuse  of  the  nose,  the  upper  jiin-,  pa!at«,  and  leeth  are 
imperfectly  formed ;  there  are  riJ^cs  on  the  jwlate,  hypertrophy  of  the 
gums,  and  irreguhir  crowding  of  the  teeth,  which  twon  decay.  The 
rauaclea  closing  the  lower  ja^v  are  kept  relaxed,  the  depresaors  are  in 
ovor-iwc,  and  a  stupid  exprossion  results.  The  naso-phar}'ngeai  hyper- 
Lrophy  causes  deafness,  and  the  dcformityof  Ibe  palat«  imjiairs  articulation, 
hence  the  child  falU  behind  in  education. 

(/)  Orol  Sfpsu. — A  healthy  state  of  the  mouth  is  of  great  importance. 
The  local  complications  set  up  by  carious  teeth,  and  the  pulmonary  in- 
flaminations  toUowiiig  nperatinns  on  the  mouth  have  received  the  attention 
of  surgeons.  Dr.  W.  Hiintitr  has  noted  the  connexion  between  oral 
■epaiii  and  some  forms  of  ga-stniis  and  of  pernicious  anaemia  (see  Vol. 
v.).  AMienever  the  surface  of  tho  oral  mucosa  loses  its  epithelium, 
staphyloeocci  and  streptococci  produce  pus.  The  iiifhinicd  granulations 
around  carious  teeth  or  in  thu  iMJUches  between  the  gums  and  iccth, 
the  !U)-ci<11e4l  pyorrhoi'u  alveolari.s  and  ^annlatinns  beneath  thick  cruittj) 
of  tartar,  or  underneath  imtatin^  tooth-plates,  are  constantly  dischar^ng 
puB.  Complications  such  as  periostiLis,  alvcnjar  aliKcesa.  aulnd  empyema, 
or  follicles  in  the  tonsil  or  pharynx  add  to  the  discharge.  The  continual 
swallowing  of  this  pus  with  micrococci  set«  np  gastritis,  attended  by 
mucous  vomiting  especially  in  the  morning,  and  the  constant  septic 
absorption  ia  followed  by  anaemia.  Oi^d  sepsis  may  also  at  any  time  be 
the  atartirig-i>oint  of  a  spreading  or  general  infection.  Suppuniiion  in 
the  neck  and  septic  pneumonia  ni;iy  result,  and  pleural,  renal,  entltK-ardial, 
and  bone  infections  liave  been  attributed  to  oral  sepsis. 

(*;)  Piopfif/lajUs^—IJft^irne  of  the  Mouth, — In  infanta  any  mechanical 
iigury  which  will  impair  the  prutoction  of  the  epithelial  surface  must  be 
avoided,  such  as  rough  wiping  or  teats,  which  have  given  rise  to  the  so- 
called  Bodnar's  aphthJic  :  .ind  especially  any  interference  with  the  fmcnum 
baaed  on  the  erroneous  superstition  about  tr*ngiie-tie.  After  feeding, 
the  mouth  of  the  infant  may  be  washed  with  teaspoonfuls  of  water,  and 
any  remains  of  milk  gently  wiped  away  by  soft  rag  or  a  camelVliair 
brush.  The  rag  must  bo  burnt  after  use,  and  the  camcrfj-bair  brush  well 
waslie<l,  kept  in  1-20  carbolic  acid  for  the  use  of  that  child  only.  The 
careful  feeding  of  the  infant  slionid  prevent  the  formation  in  the  mouth 
of  lactic  acid  in  sufficient  quantities  to  irritate  tho  gimis,  and  should 
obviate  gasti*o-intcstiiial  di^^turbancc,  which  by  diminishing  tJie  secretion 
of  the  saliva  removes  the  restraint  upon  the  growth  of  organisms  in  tho 
mouth.  During  the  first  dentition  special  caro  is  ro<]uired  to  Bntici|»n.te 
any  swelling  of  the  gums,  such  as  may  ari.se  from  the  impaimiont  of 
the  antiscorbutic  properties  of  milk  by  overheating.  As  soon  its  Ute 
child  is  old  enough  it  must  be  taught  to  breathe  through  tho  nose,  and 
t*i  clean  tho  ^•^;lh  with  a  suitable  bni*h  night  and  morning.  In  some 
cases  tooth-powder  or  soap  should  Ix*  used  on  tho  brush  ;  in  others  a 
strand  of  f1o5s-«ilk  should  bo  occasionally  passed  betMocn  the  ie«>th  ;  if 
the  gums  swell  around  the  teeth,  tho  finger  must  press  on  the  gum  to 


sqneeze  out  tha  d^hris  from  the  fold  between  the  gum  and  the  teeth.  It 
is  uti  the  re^ihir  ii^  of  the  tooch-hrui^h  aii(^  ufKin  motal  breathing  ihitt 
tbo  health  or  the  mouth  in  the  growing  child  dcpeoda.  The  teeth  of  all 
echool  children  t-uqiiirc  ityatematti:  inspection,  fur  sound  teeth  have  been 
found  in  ]<'i-20  per  cent  only,  ;Lnd,  when  necessary,  dental  treatment  to 
prevent  or  arrest  carie«-  A  carious  tooth  is  a  focus  of  infection,  and  its 
oarity  muel  be  eleaied  and  filled  &o  as  to  last  until  the  tooth  is  shed, 
or.  if  it  eannot  be  pro|K)rly  atop|>e<l,  the  tooth  muat  W  removed.  Such 
t«elh  have  been  presen-e«i  in  the  pnst  for  fear  of  disturbing  the  second 
dentition.  Itut  in  reality  much  more  damage  is  done  to  the  permanent 
teeth  by  a  focus  uf  iulecliun.  l>ecuy  of  the  four  permanent  molanj  must 
be  arrested  by  fUliug  cavities  and  so  preserving  the  bile  whilst  the  jaw 
is  still  growing. 

Much  more  attention  should  Iw  pj»id  to  the  mouth  by  ndnlts ;  the 
rogidar  use  of  the  tooth-bru«h  nij^ht  and  moniirig,  the  removal  and 
cleaning  of  dentm-ea  at  night,  the  tilling  of  hollow  teeth  are  often 
neglected,  «s]>ociaUy  by  smokers.  The  foul  mouth  of  the  adult  mouth- 
lireuther  or  of  the  chronic  alcoholic  i«  a  potential  source  of  grave  danger. 
If  the  mouth  of  a  patient  is  not  cared  for,  acute  pneumonia  imxy  become 
gangrcDouB,  or  enteric  fever  may  be  complicated  by  i^uppiirativc  p:irociti5, 
or  an  operation  on  the  mouth  may  be  followed  hy  septic  pnenmnmiL 
In  order  to  cicnii  a  foul  month  add  to  [^^nwdcrcd  chalk  chlorate  of  |)0tJUih 
up  to  50  per  eent.  It  is  not  advisable  to  use  chlorate  of  |H>tat»b  for 
children,  nor  to  prescribe  it  to  other  than  careful  adults,  us  it  may  be 
swallowefl  in  poisonomi  quantities.  But  nothing  is  )>etter  than  chlorate 
of  potAsh  for  looaening  sticky  mucnfi  and  concretions  between  and  aioiind 
teeth.  For  geuend  iiri^ation  of  the  mouth  pennanganute  of  potash 
forms  the  most  |>owerfid  dcodomnt,  and  is  free  fnim  any  danger  of 
poisoning.  It  acts  favourably  as  an  aatn'tigent  to  the  gumit.  Boiic  acid 
lotion  and  the  mouth  washes  in  vopie,  such  as  listerin,  glycothymolin, 
and  oduL  have  feeble  antitieptic  powers,  but  arc  plca^nl  to  the  tasie. 
For  dissolving  sticky  pus,  and  ai}  clearing  out  [MK-kets  and  sinuses, 
peroxide  of  hydrf»gen  is  nio«t  valuable.  The  tuidilntcd  M>]iitfon  may  be 
svringcd  into  the  sinus  or  pouch,  or  it  may  be  diluted  anti  the  mouth 
frequently  rinsc<i  with  it.  Sore  and  tender  gums  may  lie  painted  with 
tincture  uf  iodine ;  painful  excoriations  are  relieved  by  painting  with 
9  per  cent  nitrate  of  silver,  by  which  a  protecting  film  is  forme<]  until  the 
epidermis  is  reatoreil.  The  organisms  in  a  hollow  tooth  may  be  destroyed 
by  inBcrting  a  Hake  of  cotton-wool  squeezed  out  of  pure  cartfolic  acid, 
which  at  the  si\me  time  will  arrest  pain.  Any  acut-ely  ulcerating  or 
gangrenous  area  must  be  painted  over  with  {Ktrchlorido  of  mercury 
1  in  1000,  or  hotter,  with  the  mme  strength  of  tho  rather  less  irritating 
bicyanidc  of  roerciu'y.  Foul  pockets  beside  the  gums,  after  being  wiped 
out  with  j>eroxida  of  hyilri^en,  or  MWabbrtl  out  with  airbolic  acid  or 
bicyanide  of  mercury,  are  jiacked  with  iodoform  gauze.  Ijiter,  when  an 
u«tringont  is  re^piireil,  ftulph.'ire  of  iron  may  be  suWtitutcd.  These, 
combined  with  the  aulivo  treatment  of  tho  teeth  by  scaling,  filling,  or 


extraction  by  a  dental  surgeon,  are  the  general  meMures  for  arreetittg 
oml  6ei«is. 

II.  Clinical  Appearances  or  Semeiology. — The  oral  mucoas  mem- 
l>nLiiif,  mid  etfpecially  ttiat  covurlng  tha  toiigiie,  oxbibitH  chiiiigtis  which  an: 
gyinptomatic  of  diaeaae  elsewhere  in  a  very  limited  and  indirect  mannt<i 
only.  The  fiilno^s  of  the  tongue  stands  in  relniion  to  the  Arterial  blooil 
pressure  ;  it  is  firm  in  health,  and  becomes  Dabby  and  indented  by  tibe 
teeth  when  th«  bl<KKl-prejwure  falls.  lu  colour  is  due  to  the  haemoglobin 
fthiiiing  through  the  epithelium,  uitd  so  it  becomes  pale  in  anaemia  or 
discoloun^  by  collectiouH  on  its  tturfiicc ;  thu  papillae  adhering  to  them 
havu  a  variable  cuUcctiuu  of  fur.  In  infants  there  is  hardly  any  fur,  for 
the  Bliform  papillae  have  not  gi'own.  Whenever  the  month  has  not  been 
used  for  some  time,  as  during  the  night,  fur  collects  on  the  filiform 
piipillae.  Behind  the  circum vallate  papnllae  where  the  filiforin  pjipilloc 
arc  almeut  there  is  no  fur.  Immediut'i'ly  in  front  of  the  circumvallate 
papillae  the  tongue  usually  prusonts  soma  fur,  beoiuao  thia  is  the  part  of 
the  tongue  that  is  leiiAt  pressetl  :igainsr  the  [udate  or  ecrubb^d  agaitist 
the  teeth.  The  fungifoi'm  (lapillae  are  smooth  and  fur  doe«  not  adhere 
to  them.  They  are  uiiually  sunk  to  the  level  uf  the  tongue.  When  only 
a  thin  fur  covers  the  filiform  i»apillae,  the  fungiform  papillae  may  shew 
through  the  fur,  and  produce  tlie  slijfj>U.U  m  doUed  tongue.  This  is 
common  in  children,  in  those  taking  liquid  food,  and  is  causcil  by  alight 
disturbiuicc  with  loss  of  appetite,  or  any  factor  diminishing  the  quantity 
of  saliva.  M*hen  the  skin  is  injected,  for  example,  in  scarlet  fuver,  the 
fungiform  iwpillae  share  in  the  change  and  stand  out  above  the  level  of 
the  tunguo  as  bright  red  points  forming  the  straicbeiTu  kniijut:  The  thick 
coHuction  of  fur  in  the  coaicd,  furred,  or  pUisterrd  tongue  is  due  to 
excessive  bacterial  growth,  for  there  is  no  e^-idenco  of  an  excessive 
epithelial  <leKqiiamation,  except  in  inthimmation.  The  rapid  multiplication 
of  organisms  forming  a  thick  coat  is  chioHy  due  to  the  diminished  saliva  in 
febrile  states.  The  tongue  is  moved  less,  there  is  lotts  of  appetite,  and 
liquids  only  are  tj\ken.  l*'reo  eating  and  drinking  overnight  produce  a 
thickly  furred  tongue  next  morning,  as  u  result  of  slight  gastro-ciitoritu 
which  diminishes  the  salivary  secretion ;  there  la  also  a  marked  acid 
fermentation  autTicient  to  cau8o  a  disogroojiblu  taste  in  the  mouth.  A 
thickly  plastered  tongue  covered  with  yellowish-white  fur  is  Aeen  in 
rheumatic  fever.  'Ilie  distribution  of  ttie  furring  may  not  bo  uniform  ;  the 
paralysed  side  of  a  tongue  is  furred  from  dlsuu,  as  is  the  side  which,  from 
neuralgia,  a  painful  ulcer,  or  a  sharp  tooth,  is  not  used  in  mastication. 
Oral  sepsis,  whether  general  or  lotAl,  increaaes  the  thicltncss  of  the  fur. 
A  marked  diminution  of  saliva,  raitscutar  weaicneM  so  that  the  patient 
breathes  through  the  mouth  which  thuH  becomes  dry.  and  a  fall  of 
blDod*i>reaaure  produce  a  iirotim,  dry,  ami  shninl'en  lonffut^  If  the  tongue 
be  first  covered  with  a  thick  moist  fur  which  is  not  detached,  so  that  the 
mouth  liecome-s  foul,  und  diminution  of  the  stdiva  and  mouth-brcatblng 
sufwrvcne,  dryues*  resulu  and  the  thick  fur  l»cconietf  ttruum.and  skagfftf, 
micro-organisms  adhering  to  the  iospiasated  mucus.     If,  however,  there 
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mpid  diminution  of  saliva  and  a  weakened  puUe  from  tho  tirst,  the 
tongue  rapidly  drios  and  tihrinks  with  only  a  thin  brown  fur  cuvering  It. 
lite  inspissated  muL-U:a  with  the  fur  forius  block  ci'UsUi  or  sordes,  which 
ulso  cover  the  tipH  und.  teuLh,  whilut  the  tihruiiken  tuiigue  becomes  a  liiut] 
immobile  tuosfl.  This  -a,  seen  in  aucb  vanous  tonditions  as  extreme 
thirst,  acute  diarrhoea,  cholera,  and  septic  pciitonitis.  In  typhus  fever 
the  tongue  is  described  as  )*ccoming  hiack.  \i  time  allon%  the  dried  aurf:ii'C 
cracks  into  longitudinal  and  transverse  chapK,  which  may  penetrate  the 
i*|iiiheliuui.  The  later  stages  of  enteric  fever,  heart  and  renal  disease, 
pulmonary  tuberculosis,  delirium,  and  intestinal  obsti-uelioii  arc  thus 
marked.     The  cUaning  0/  ffie  Umgue  is  the  reverse  of  these  processus. 

In  addition  to  the  foregoing  changes  of  a  more  or  less  rapid  character, 
t^ere  are  others  of  a  chronic  charact^er.  A  raw  Umg^ir  may  be  simply  one 
in  which  the  eorncons  layers  of  the  tiliform  and  fungiform  papillae  are 
tinduly  thin,  without  any  other  disturbance  than  perhaps  iucreaiied 
fteusitiveness,  e.ij.  to  the  inftuence  of  tobacco  smoke  or  hot  food.  On  the 
other  hand,  the  corneous  hyers  may  be  unduly  thick,  giving  rise  to 
tlie  mammiUaUd,  tKhfrcuIaif/i,  crorottiU,  or  ioad-like  Umgve  (langne  scrotale). 
Stich  A  condition  hiu)  been  noted  in  scveml  membeit)  of  the  »ame  family. 
Th«  tfniU  tt^itfd  tongue  is  pnxiticed  in  old  edenttdous  women  and  others 
by  the  shedding  of  the  fitifom]  pa]>illae,  Iciaving  a  few  of  the  fnngifnrni 
and  circumvallRte  papillae  outstanding  on  a  smooth  surface,  a  condition 
which  may  easily  puss  into  a  di-y,  brown,  chapped  tongue. 

The  hectic  htiffuf  is  a  bare,  red.  dry,  shninkcn,  cracked  tongue  seen  in 
long  and  exhausting  illnessea,  such  as  pulmonary  tuberculosis,  diabetes, 
empyema,  chronic  pyaemia,  sprue,  dysentery,  and  h'ver  abscess.  The 
causes  noted  above  have  been  at  work,  and  a  slight  su|>urhcial  glossitis 
has  supervened,  detaching  the  epidermis  and  leaving  an  excoriated  sur- 
face. In  spnie  the  rawness  of  the  tongue  may  quickly  di^ippear,  hut 
a  relapse  is  common.  In  the  dy^e^k  Umgue  a  slight  degree  of  in- 
flamntation  has  followed,  portly  from  causes  noted  above,  portly  from 
reflex  ner*'e  irritation  which  wilt  be  considered  imder  "Herpetic 
Stomatitis)"  iridr  p.  311). 

IH.  Eruptions. — (n)  Eri/lhema,  If'iimienn^  JiasJi,  or  Ergtfiettui  Higrans. 
— This  eniption  has  received  numerous  adjftctives,  each  suggested  by  the 
elinical  appearance  which  the  rash  happened  to  have  assumed,  such  as 
dotted,  or  spotted,  circinate,  annular,  exfoliative.  The  more  objoc- 
tiooabie  names  are  those  which  would  connect  it  with  skin  dmeasc^  sucli 
as  ringworm,  pityriasis,  lichen,  intertrigo,  eczema,  deaquamative  sypLilidu. 
The  ambiguniui  name  geographieol  tongue  likens  it  to  tlic  irregular  out- 
lines on  a  map.  It  is  really  a  niro  alfeetion,  generally  seen  in  a  weakly 
child  suffering  from  some  dyspepsia  or  recovering  from  an  illness.  The 
rush  begins  as  a  red  spot  on  the  dorsum  of  the  tongue  which  becomes 
unooih  by  the  filiform  papillae  shedding  their  epidermal  tips,  whilst  the 
fnnj^onn  paiiillae  are  prominent  and  injected.  The  spot  spreads  to 
form  a  ring.  In  the  centre  the  tiliform  papillae  slowly  regain  thcii- 
oomeoos  layers,  whilst  further  away  the  suiiEace  is  bore,  with  Che  fmigi- 


form  papillae  Btanding  out  on  a  brigbt  red  gmmid  ;  most  exierna)  of  all 
is  a  faintly  yellow,  or  oven  a  golden-yellow  border.  The  ring  spreads  to 
the  margin  of  the  ujngue,  and  it  may  extend  to  its  under  surface.  Mean- 
while olbi^r  apot«  have  been  formin*;  rings,  which  meet  one  another,  and 
one  may  stop  whiltit  ihu  more  vigoi-oiu  ^prciul  into  the  area  of  the 
weaker  ring.  Xo  sooner  has  the  centre  of  the  ring  returned  to  the 
normal  than  a  new  spoL  may  Btait  again  and  $proad  to  form  a  fresh  ring. 
Thus,  then,  cnncentric  and  overlapping  rings  give  the  eruption  ita 
peculiarly  variable  character.  The  ntsh,  however,  gives  rise  to  no 
symptoms,  it  ia  generally  noted  by  chance,  but  when  attention  is  |>aid  to 
it  some  itching  and  sfilivation  may  be  complained  of.  ha  pathology  ts 
unknonii ;  no  pantaites  have  been  discovered  ;  there  ia  no  evidence  that 
it  is  syphilitic  or  even  parasyphilitic.  Indeed  the  thief  point  about  the 
affection  is  that  it  ehonld  not  be  mi.itaken  for  a  congeniud  .\vphilide.  A 
lotikokeratosis  is  very  rare  in  children.  In  them  the  syphilitic  le«ion  w 
generally  in  the  form  of  a  niised  mucous  pitU:h  willi  a  greyish  uurface, 
which  occurs  along  with  a  syphiliUe  rash  on  the  skin.  A  wandering 
rash  in  an  ailult  would  be  at  once  distinguishable  by  its  constantly 
varying  characters.  The  wsmdering  rash  persists  on  a  child's  tongue  for 
veeks  or  montlui,  and  is  tptite  uualcered  by  any  application.  All  that  is 
indicated,  therefore,  Is  to  attend  lo  the  general  health  ami  keep  the 
mouth  clean. 

Another  er}ahema — Koplik's  Spots — ia  dealt  with  in  iho  article  on 
"Measles,"  Vol.  11.  Pt.  1.  p.  388. 

The  erythema  of  the  mouth  and  tongue  of  infanta  is  a  alight  form  of 
the  conditions  discusae*]  under  "  Thnish  "  [rvk  p.  .106]. 

Though  the  orytliematoiiA  glossitis  and  stomatitis  of  adulla  may 
simply  be  the  result  of  dyspepsia,  Miiller  connected  a  particular  form 
with  the  preiicnca  of  inteatinul  worms  in  rheumatic  pLtienta.  Millard 
noted  eubmucouB  patches  which  were  at  once  removed  by  salicylates. 
Some  erythemas  may  be  due  to  infoctiou,  others  to  uervoua  diiiturbance  aa 
considered  under  "  Herpes,"  p.  311. 

(fr)  Lidten  la  Vu-  Mouth. — This  eruption  is  difficult  to  distinguish  from 
syphilis,  especially  the  late  manifestations  of  congenital  syphilis,  and 
the  eruptions  Wlonging  to  the  parasyphilitic  class  of  Fournier.  Mr. 
Hutchinson  described  four  or  five  cases  of  elevateil,  abruptly  margined 
patches  covering  the  papillae  of  thn  tongue,  and  i-eaembling  drops  of  size, 
though  no  pellicle  could  bo  scraped  off.  In  some  cases  there  was  no 
other  disease  and  no  obvious  cause ;  in  others  skin  eruptions,  lichen 
planus,  lichen  ruber,  urticaria,  nr  intcrtilgu  wei-v  present.  In  a  man  of 
twenty-nine  with  chai'acteristic  lichen  planus  on  the  trunk  Hallopeau 
described  absolutely  indolent,  dull  white  patches  of  tluckene<l  epidermis 
covering  the  pajiillae  of  the  tongue ;  they  resembled  ihu  skin  eruption, 
and  HitTered  from  leukoplakia  in  not  )>oing  so  glitteringlv  white,  iuid  in 
the  ahoenco  of  uleer.-itinn.  In  a^ooiatinn  with  lichen  ruber  and  planiis 
of  the  skin  Besnier  d<wcribod  the  OiCuiTonre  on  the  tongue  of  abghtly 
salient  silver-white  spots,  some  iaoUited,  some  in  contact,  flat  or  a  little 
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depreased  in  tbe  centre.  Dubreuilh  and  Friclie  describe  an  eruption 
covering  the  moiich  and  tongue,  consisting  of  spots  and  rugosities  wbicli 
disappeared  under  areeuic.  In  a  case  under  my  care  in  which  lichen 
planud  has  pcrsiatvd  on  the  skin  and  in  the  munth,  a  patch  on  the  tongue 
passed  into  leiUiokeratosis  threatening  epithelioma,  and  has  been  cut  out. 

(f)  Biiick  Tonffw. — Synonyms:  The  llairyTongw^  NigriUeSy  Mfhttofflosm^ 
Mttaw^aiosis,  Uifperk^mtom  Hu^ae. — A  peculiar  patch  is  produced  by  the 
corneous  layers  of  tht>  fHiform  jKipillae,  which  inst«.'ul  of  lieing  cast  otf 
are  prolonged  into  hair-iike  processes.  The  patch  is  nearly  ulways  seen 
on  the  dorsum  in  front  of  the  circumrallatc  papillae,  where  fur  h  almost 
always  present.  But  the  [jatch  has  been  noted  in  front  of  or  beliind  this 
area,  or  on  some  other  [tart  of  the  miinMis  memhriinc  of  the  month.  The 
j>iit«h  may  be  sepia  coloured  ;  it  has  even  been  called  yellow  or  blue, 
bat  black  is  the  common  colour.  In  extreme  cases  the  l^ck  of  the  mouth 
has  been  described  as  apparently  fidl  of  naving  hair,  though  tlK>  filnmeute 
■re  not  true  hair  but  much  elongated  filiform  prtpilLie.  We  are  ignorant 
of  the  cause,  and  even  as  to  the  nature  of  the  black  pigment.  The 
colour  has  been  attributed  to  black  spores,  e.p.  of  Atspergillus  nj^er,  or  to 
a  peculiar  discoloration  of  the  epithelium.  At  present  all  the  statement.^ 
about  parasites  remain  unconfirmed.  As  a  rule  the  condition  lasts  a  few 
days  only,  coming  and  going  without  any  obvious  reason.  Other  cases 
have  persisted,  and  have  been  attended  with  pain  or  a  mawkish  taste. 
If  Bcmped  off  the  piitch  reappeara ;  it  is  not  influenced  by  any  treatment, 
hut  ultimately  disappears  spontaneously. 

{it)  Disrolortiiions  of  the  Mwom  Mtml/rane  of  thf.  Mouth  and  Tongue  (I). 
— In  Addison's  disease  more  or  less  dark  or  black  marks  may  appear  on 
the  mucous  memlinuie  of  the  lips,  cheeks,  tongue,  or  palut«.  Brown  and 
bluish-black  patches  have  aUo  been  nuteil  in  other  exhausting  diseaaee, 
such  as  tliose  of  the  heart  ami  kidney,  emphysema  .and  bniiichitis,  and 
in  pulmonary  Luberctdosis  without  any  implication  nf  the  snpnirenals. 
Xanthelasma  has  been  occasionally  noted  on  tho  sides  of  the  tongue, 
over  the  ranine  vein,  and  on  the  palate.  Blood-stains  appeiir  on  the 
dcprsum  of  the  tongue  and  on  the  paUte  in  infantile  scurvy  (103),  and 
in  purpura  haemorrliagica. 

(r)  Stnirix  of  the  Mouik  by  Dnigs,  Dmlifricefj  Sweefjt,  Food  MaUrials,  and 
Attidf-ntni  Diwilorations. 

Bltui.—lron  preparations,  ink,  dark  red  wine,  midberries,  cherries, 
charcoaL  Jirown. — ColTce,  tobacco,  Hquorico,  pi-unes.  Brmmt-reU. — 
Chocolate,  nManiUn,  permanganate  of  ^lotash.  liul. — Acid  nitrate  of 
mercurj*.  rhalany,  cochineal,  raspberries.  YfUow.  —  Chi-omic  acid, 
laodanum,  saffron,  rhubarb.  Blur, — Indigo,  aniline  blue.  Yellowish- 
vliitf. — Nitric  acid.  Brownish-Khilr. — Nitrate  of  silver.  Greijkh-ieftite. — 
Sulphuric,  oxalic,  and  carbolic  acids,  with  shrivelling.  Ih-xul-xchilK. — 
Corrosive  snbhmat^.  IVhiU^  withJlalM  nf  epiihelmm  detached. — Ammonia. 
Dy«  from  dentifrices,  sweets,  or  fnigments  nibbled  off  from  an  aniline 
pencil  may  become  Iwlged  between  the  t*clh  and  keep  up  tho  staining. 

n''.  Acutfi  Stomatitis  In  relation  with  various  Miero-otvanlsms. — 

VOL.   (II  X 


The  clinical  varieties  of  stomatitis  are  many,  and  authors  <Uff«r  widely 
as  to  names,  and  may  even  contradict  one  another.  Thus,  the  terra 
Aphthous  is  n»ed  to  denote  the  stomatitis  connected  with  Oidium  aibu-ans, 
und  also  to  denote  stomatititi  in  which  this  organism  is  held  to  be  absent. 
But  a  cituirer  distinction  of  the  forms  of  atumatitis  is  beeumhig  potwiblu 
by  noting  the  chief  organisms  found.  Still  it  is  impossible  at  present  to 
be  precise  as  to  the  share  taken  by  the  organisms  in  the  caasaiion  of 
Htoniiititis. 

(n)  I'^ogcMtic  or  Stptir.  Stomntitk. — Under  the  head  of  Ond  Sepsis 
mention  has  hcen  made  of  the  various  conditions  which  favour  the  growth 
of  pyogenetie  organisms.  In  its  milder  form  fq.itic  st^jtwitilis  has  beuii 
termed  catarrhal,  simple,  or  erythematous.  It  is  attended  by  slight 
swelling,  tenderne^,  and  salivation.  When  nithor  more  severe  the 
epidermis  is  detached  at  certain  spots  iis  a  result  of  the  formation  of 
vesicles  or  pustules,  which  rapidly  \o^  their  coril«iils.  These  Sfjrldcn 
spot^  of  cpiiienuis  may  fuse  into  pjit4:hc8f  which  Utiing  covered  by  rcmiuna 
of  milk  or  other  food  iiave  given  rise  to  the  term  pultaceous  stomatitis. 
In  the  more  acute  forms  much  fibrinous  exudation  is  mixed  with  the 
detached  epidermis  so  as  to  form  a  membrane  resembling  that  produced 
in  diphthuria,  although  this  acut«  inenibraiious  stomatitis  may  shew 
stajihylococci  only.  An  acute  ulcerative  process  may  go  on  to  form  an 
acute  alvwesR  under  the  tongue,  or  a  slower  proi^css  pi*oduces  a  cohl 
abscess.  Staphylococcic  infection  may  pixiduue  pustules  in  the  mouth ; 
herp(>s  of  the  Up,  as  in  pneumonia,  has  the  same  origin.  The  Strrpi&- 
coccus  hrens  is  found  in  most  mouths,  and  streptococci  cause  the  acute 
swelling  and  oedema  which  follow  a  wasp  sting.  Erysipelas  starting  on 
the  face  may  spread  into  the  mouth.  In  the  course  of  scarlet  fever 
there  is  a  slight  inflammation  of  the  mouth,  followed  by  dosquaniMlion  : 
exceptionally,  this  may  become  a  severe  oodematous  stomatitis  with 
g^os&itif^  and  tonsillitis.  The  septic  mouths  of  children  are  discussed  in 
the  following  section  on  tbiush.  The  sore  moutbs  of  lying-in  women 
result  from  puer[)eral  infection  and  the  consequent  diminution  of  the 
salivary  secretion.  The  sore  mouths  and  stomaiitis  formerly  noted  in 
cjimps  and  on  ships  wore  case*  of  oral  seiwis  iu  scurvy.  (>onorrhow\l 
stomatitis  is  a  rare  complication  of  gonorrhueal  conjutR-tivitis  ;  the  aiscs 
luivc  all  been  mild,  and  have  yiehled  to  applications  of  nitrate  of  silver. 
Continental  writers  describe  the  direot  infection  of  the  mouth  by  the 
gonococcus. 

(b)  Aphthous  stomatitis  or  Thrush  in  relation  with  OuHam  oBfiaiM 
{lilastamifCfji  aUnauu^  Aio-fuiromyc£s  albimtis). — -Synonytos:  AphOui^ : 
Muffuet ;  Muf/hfttn  ;  Sfinr ;  SrhiBftmntcJim.  The  nomenclature  of  the  Ro}-a] 
College  of  Physicians  connects  thrush  dii-cctly  with  Oi'ltnin  ulbiains ; 
Tklikuiicz  luid  Kunimel,  and  also  Prof.  Osier,  distinguish  between  Ajihlbous 
stomatitis  and  that  in  which  Oidium  albicans  is  found. 

Thrush  should  bo  defined  as  a  septic  stomatitis  attended  by  tfao 
overgrowth  of  staphylococci  and  of  the  Oidium  nibtaiM  from  organisms 
preWoualy  latent  in  the  uiouth.     In  typical  cases  the  oidium  bos  boen 


reMlily  demonstrated ;  in  many,  however,  whether  froni  defects  of 
method  or  from  the  soircity  of  the  orgniiisin,  this  ha»  not  been  done. 
In  the  latter  event,  (staphylococci  have  alone  been  demon stratt^l.  The 
luunes  simple,  catairhal,  erythematou&,  follicular,  vesicular,  p:inLsitic, 
and  mycotic  stomatitis  are  hero  deliherately  nvoided.  The  iJidium 
aihkiins  has  been  the  subject  of  much  debate,  a  history  of  which  is  given 
>»y  Plant.  Tlie  organism  is  held  to  be  allied  t«,  but  not  identical  with, 
the  Oulium  /(ic/w  and  (Jidtum  vint,  with  which,  however,  it  may  be  readily 
confounded.  Both  in  Icsiuns  and  in  artificial  cultivations  aro  found 
yeast-like  cells  and  threads,  anil  under  certain  conditinna  spores  are  pro- 
duced. In  lesions  the  proportion  of  cells  to  tln-eads  varies,  usually  both 
are  met  with;  in  the  minority  there  are  cells  only,  and  veiy  rarely 
threads  alone.  Cidtivations  when  simply  deposited  on  the  intact  buccal 
mucous  membrane  of  an  infant  hiive  failed  t«  grow:  it  is  necessary  to 
remove  the  surface  layers  or  to  irritate  the  epithelium  of  the  mouths  of 
anim&k,  in  order  to  inoculate  the  organism.  Inoctdation  is  much 
more  readily  accomplished  if  the  thrush  cultivation  be  mixed  with  one  of 
staphylococci.  Cidtivations  injected  into  animals  in  HUlhcicnt  quantity 
produce  merely  a  local  aliecess  ;  the  thmah  organisma  do  not  grow.  The 
thnish  organism  has  not  been  prnved  to  live  elfiewharn  than  in  the  mouth 
and  in  the  vagina,  especially  of  pregnant  women.  In  both  cases  the 
mucous  membiuncs  may  appear  quili^  healthy.  It  is  not  known  how  the 
urgaotsm  exists  outside  the  body.  A  similar  disease  attacks  calves  and 
foab,  also  birds. 

Id  the  mouth  the  growth  of  the  organisms  begins  in  the  superficial 
layers  of  the  epidermis,  forming  dcod-wUite  spot*  varying  from  a  point 
up  to  1  mm.  or  more  in  diameter.  The  corneous  layer  of  the  epidermis 
is  raised  by  exudation,  and  can  he  wiped  oft'  from  the  deeper  tayprs, 
leaving  an  exposed  raw  surface,  which  i.s  {Munfnl,  liable  to  bleed,  and  is 
readily  infcctod.  la  tlio  detached  cpidennis  are  found  the  colls  and 
threads,  or  cells  only.  Sections  of  the  mucous  membrane  shew  threads 
penetrating  between  and  through  the  deeper  epithelial  cells,  which  they 
tend  to  destroy,  into  the  submucosa.  Thei'e  the  thi-eads  penetntle  the 
capillaries,  which  become  blockcil  and  the  cii-cnlation  arrested.  \Vith 
this  is  a  concomit;int  growth  of  staphylococci.  Around  the  chalk- 
white  spot  is  an  inllammatory  zone.  Along  the  channels  made  by  tho 
threads  micrococci  penetrate,  the  deeper  layei's  of  the  epidermis  nocixise, 
and  on  ulcer  forms,  or  the  extensive  thrombosis  in  the  capillaries  of  the 
snbmacous  tissue  prixluces  sloughs.  In  severe  coses  originally  diiicrete 
areiis  of  thrush  become  fused,  and  the  detached  epideimis  infiltrated  by 
fibrinous  exudation  and  covered  with  fur  makes  up  a  false  membrane. 
In  extreme  cases  diphtheritic  organisms  perhaps  take  part  in  the  forma- 
tion of  the  membrane,  anfl,  in  the  acute  ulceration  and  sloughing,  the 
fpiriUa  and  fusiform  bacilli  to  he  nott>d  under  gangrfnous  stomatitis  or 
noma.  The  cells  of  the  thrush  organism  i-csembte  those  of  yeast>  being 
ovnl,  measuring  5-6  /i  by  4  /i.  By  budding  colonies  uro  formed,  from 
which  grow  oat  threads  of  variable  length  and  thickness.      The  threads 


have  a  double  contour,  containing  droplets,  granules,  and  vacuoles, 
and  may  end  in  conidiit,  or  swell  out  to  a  bulb.  Tbe  conidia  sbevr 
three  or  four  cells  in  u  row,  wbti-h  are  being  divided  otf.  llic  bulbous 
eulargemeuLti  fonu  u  ciipaule  containing  Bjmres,  cbliiniytloHjxjrea. 

Infection. — Thrush  is  usually  an  infection  of  children  brought  up  by 
hand,  although  it  may  a[)|>ear  iti  premature,  weakly  children  at  the  breast. 
In  private  practice  ic  is  generally  mild  ;  Imd  and  fatal  cases  musily  occur 
in  fountlling  hospitAls  and  orphanages,  it  may  be  in  epidemics.  It  randy 
attacks  older  childien  and  lulults,  and  is  then  chieHy  seen  in  the  siihjecta 
of  diabetes,  euioric  fevur,  and  in  old  age.  The  disease  is  i>tart4xl  by  sonic 
gastro-intestinal  disturbance!  which  diminishes  the  secretion  of  the  saliva, 
and  gives  rise  to  a  scorbutic  swelling  of  the  gums.  I.>actic  acid,  whether 
taken  in  sour  milk  or  formed  from  the  remains  of  food  in  the  month,  aUo 
irritatoa  the  mucous  membrane.  Qr  some  part  of  the  oral  mucous  mom 
brune  may  be  injured. 

Tbe  uppeuranco  of  thrush,  therefore,  ia  preceded  by  gastro-untvritis 
and  dry  mouth,  or  by  a  sore  mouth  and  gums.  Then  there  is  seen  on 
the  tongue  near  its  tip  or  edge,  or  on  the  inner  surface  of  the  lips  or 
cheek,  pure  whiUi,  slightly  niised  patches,  surrounded  by  a  dusky  rvd 
Kone,  which  is  in  marked  contrast  with  the  anaemic  mucosa  of  the  rest  of 
tbe  mouth.  The  p.'ttch  can  bo  detached,  not  by  washing,  but  by  wiping, 
when  an  excoriateil  bleeding  surface  is  e.xpoeed.  Fragmenia  of  curdled 
milk  left  iifter  vomiting  can  be  washed  off,  leaving  the  mucous  membrane 
inbict.  In  the  detaL'he<l  epidermis  are  found  thrush  organisms  and 
threads,  and  staphylococci,  or  micrococci  only.  It  is  an  infective  stoma- 
titis, whether  the  threads  of  the  oidium  are  aiding  the  cocci  to  penetrate, 
or  whether  the  Hlapbylucocci  alone  arc  active. 

The.  syntptoin^!  vary  from  restlessness  caused  by  pain  to  refusal  to 
take  food,  with  rapid  exlumstion  following  repeated  vomiting  and 
diarrhoea,  which  are  more  dangerous  to  the  child  than  the  local  extension 
of  the  thrush.  In  the  rarer  severe  cases,  such  as  are  seen  in  the 
epidemics  in  foundling  hospitals  and  orphanages,  the  patches  coale-sce  to 
form  n  continuous  cresimy  layer  over  the  inner  surface  of  the  lips,  cheeks, 
tbe  whole  tuiiKue  except  [lerhaps  the  middle  of  the  dorsum,  and  the 
soft  palate.  Thence  it  may  spread  to  the  phar}'nx  and  oesophagus  aiul 
obstmct  swallowing.  The  mouth  contains  ropy  saliva,  or  dries  and 
sordes  form.  Beneath,  excoriations  may  go  on  to  ulceration,  and  this 
to  gangrene — or  there  is  acute  oodematous  inflammation,  ospeciall}* 
of  the  fauces.  Even  iu  the  worst  oases  thrush  does  not  usually  spread 
lower  than  the  oesopliagus ;  the  diarrhoea  and  thtf  irritation  round  the 
anus  and  on  the  buttocks  do  not  indicate  the  spread  of  organisms  along 
the  intestines.  Exceptionally,  however,  the  stomach  and  intestines  have 
been  attackwl.  The  larynx  and  the  middle  ear  are  very  exceptionally 
invatled.  Metastases  containing  the  organisms  have  lieen  found  in  the 
brain,  liver,  kidneys,  and  lungs.  Surface  i^xcoriations  on  the  genitals 
and  nipples  have  been  inoculated  with  the  oidinm.  In  exbauslod  adulta 
and  old  people  the  mouth  is  particularly  dry. 
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Prophi/lajis. — ^Thrush  is  prevented  by  the  general  care  of  the  child 
to  avoid  gaatm-enteric  and  buccjil  imtntion,  injury  nnd  infection  of 
tbe   mucous  merobnine ;  by  care  and   cleanliness   lo  prevent  all  decom- 

t.poutioa  of  food,  atid  all  cbance  of  direct  inoculation ;  vrboti  epidemics 
ariM!  in  urpbanageft  the  general  management  is  at  faulu 

Treahnenl  must  be  iirst  directed  to  the  arrest  of  the  gastrrventerttis 

^tnd  to  Uio  general  nutrition  of  the  child.     Locally  the  chief  point  to  avoid 
any  roughness  which  may  furthitr  injure  the  miicouR  iTiemi>nine  and 

[•pread  the  diseiue.  The  mouth  is  n-iped  out  with  the  softeflt  i-ng,  which 
ts  then  burnt,  or  by  a  camcrs-hair  hrutih  kept  apait  for  the  cliiid:  only 
and  well  disinfected.  With  it  the  mouth  mtiy  be  frequently  painte<l  with 
1  per  cent  of  permanganate  of  potaah.      When  the.  epidermis  baa  become 

[detached,  the  raw  surface  mjty  lie  touched  with  S  per  cent  nitrate  of  silver, 
'K>  as  to  form  a  protecting  Him  until  tlie  suporficial  layers  of  the  cpideiTuis 

■re-form.  If  the  surface  of  the  excoriation  bo  greyish  iind  ulcemtion 
threaten,  the  sjiot  should  be  painttd  with  1  in  lODO  bicyanide  or  per- 
chloride  of  mercur}*.  Severer  cases  resemble  diphtbciia,  angina,  and  noma 
as  r^ards  local  treatment.  (For  epizootic  stomatitis  or  fool  and 
mouth  disease,  see  VoL  II.  Part  I.  p.  806.) 

(c)  Stointitiiis  asuociated  teith  Uie  fiiphihrria  Bacillus. — ^True  diphtheritic 
Btomatitis,  i.e.  in  which  the  }}iiriUu.<  iliphOterUie  has  been  demonstrated,  is, 
when  secondary  to  diphtheria  of  the  fauceJi,  quite  rare,  and  primary 
diphtheria  of  the  mouth  is  very  rare.  The  few  cases  of  tnie  primary 
diphtherial  stomatitis  which  have  been  established  have  lieeu  relatively 
mild,  M-ith  some  induration  of  the  submaxillary  glands  ;  but  the  disease 
hsfi  sulisidtid  without  any  complication  supervening.  In  neither  of  Dr. 
Trevelyan'a  two  cases,  nor  in  Wharton's  case  on  the  tongue  of  a  boy,  was 
the  source  of  the  infection  traced. 

MembronotLS  stmaaiitut  is  more  conmunly  due  to  pyogenetic  cocci, 
stApbylocDcci,  and  streptococci,  and  appears  in  severe  cases  of  ulcerative 
■tomatitis.     They  are  dangerous  cases,  in  which  diiliculty  of  swallowing 

'and  breathing  may  bo  set  up  by  the  swelling  of  the  tongue,  and  may 
terminate  by  rapid  heart  failure.  When  gangrenous  ulceration  has 
followed  on  diphtheria  of  the  fauces,  improvement  has  resulted  from 
the  administnitiua  of  diphtherial  amitoxin. 

{d)  Acute  Ulcerative  and  Gangrenous  Stomatitis ;  Cancrum  oris 
or  Noma,  and  Its  relation  with  Micro  organisms. — Etin^ifp/. — ^In  con- 
nexion with  ulcenitive  and  gangrenous  stomatitis,  there  have  been  found, 
in  addition  to  pyogenetic  cocci,  various  orgaiii&ms,  comma-like  and  fusi- 

!  form  bacilli,  spirilla  or  spirocbaetae,  and  thi-eads  of  streptothrix.  In 
regard  to  these  observations  there  are  two  debatable  opinions :  (1 )  that 
all  the  forma  are  variants  of  one  organism  ;  and  (2)  that  the  concurrence 
of  these  organisms  are  in  causa]  connexion  with  the  dimvisc.     I>r.  Liiigitrd 

[fuooeaded  in  inoculating  animals,  monkeys  and  calves,  from  human  cases 
of  noma.  The  spontaneous  gangrenous  stomatitis  of  the  calf  could 
thus  be  imitated  by  inoculating  the  animal  from  c^Lseti  of  noma.  Also 
gangreuoua   stomatitis  was  sot  up  iu   calves   by  inoculating    from   the 


lungs  of   horses   utUcked    by    gaii^'enoiu    piictiQionia.      Spontaneous 
guigrenoiis  stumatitis  in  ptgs  caused  the  deHth  of  iiiotnilated   mblnU  m' 
9-10  thi-yn  with  large  areaa  of  necrosis  in  the  heart.     In  the  tongue  and! 
check   of   the  cams   of  noma,    in    thn  liin^  attjickod   by  gangrenous] 
poemnonia,  and  in  tbc  ijioculated  animals  be  found  a  bacilhis  termed 
B.  rtKroj^ttu.     In  tlie  lesions  it  was  found  especially  in  the  necrosing 
zone,  where  the  organisms  weri?  in  process  of  |>enetruting  intonnuscular 
tissue,  capillaries,  and  lymphatics.     The  Iwcilli  formed  long  threads  and 
knotted  skeitis.     Miller   found  in  sore   mouths,  and   n'here   tartar  hi 
collcctcti    between    the    teeth,    motile    comma- like   organisms,   Spirilluaili 
fpitti(fennfti  anil  SpiracJuifta  ffjuniiuiti.     In    18K-1   Bnhefi   tlescrihi-d  hisiformj 
bncilli  in  connexion  .with  an  epidemic  of  gangrenous  anpna ;   !*erthes 
found  stroptotbrix  oi-gaiiisms ;  Plaut  spirilla  and  BpiiX)cbaotA<r :  Vincotit 
the  omcurrence  of  fitsifonn  bacilli  and  spirilla.     Vincent  has  also  found 
these  orgain'sms  in  hotupital  gangren**,  which  he  rnnaiilen^H,  as  tliil  Tuii[>in 
in  is;ti),  to  be  the  s;ime  dipe;ise  as  noma,  and  also  in  mercurial  st4imatitis. 
Fusiform  bacilli  and  spirilla   have,  however,  beerj  found  as»ociate<f   in 
dirty  mouths  and  in  carious  teeth,  without  inllamuiation  ;  these  organisms 
may  bo  absent   in    noma,    micrococci    only    being    found.      Moreover, 
Vincent  has  failed  tfl  imwulate  tbew  organisms;  it  has  not,  therefore,  b»*en 
prove<:I   that  these  organisms  cause  noma,  although  undoubtedly  tbey 
multiply   freely  in   any   foul    ulcer  of   the   moutli.     Hence   the   iwme 
Vincent's  angina  should  be  avoidt'd. 

Mrrrhiil  Anatomtf. — The  tlisease  starts  in  a  breach  of  the  mucous 
surface,  ospocinlly  on  the  inner  aspect  of  the  check,  and  spreads  mpidly 
Iwth  superficially  and  deeply,  so  that  the  cheek  Is  quickly  perforated. 
On  the  iiurface  \»  a  foul,  greenish  faUe  membrane  ;  beneath  this  is  a  Kon*' 
of  gnngrenons  tissue,  and  beyond  a  zone  of  dense  inflammatory  congestion 
with  foci  of  gangrene  and  loculi  containing  foul  pus  and  organisms. 
Externally  there  is  a  zono  of  dusky  oedema  with  which  tho  tissues  at 
becoming  indurated. 

Symptonts. — Cancnmi  oris  or  noma  is  characteristically  a  disease 
chiklren  exhausted  by  mojisles  or  scarlet  fever.  It  is  attended  by  a  low 
fever,  a  dusky  swelling  of  the  cheek,  and  foiU  breath.  Owing  to  un 
absence  of  complaint  from  the  exhausted  child  the  diriease  may  he  over- 
looked  for  a  d,iy  or  two  and  the  ewelling  of  the  cheek  put  down  to 
touOiache.  If  noted  oarW  tho  disoaso  may  \to  arrc^ftcd,  but  if  it  hju 
already  sprea*!  through  the  cheek,  or  to  the  tongue,  or  jaw,  it  is  only 
rarely  that,  however  vigorous  the  local  trcAtment,  the  child  can  survive 
the  septic  infection.  In  adults  the  gangrenonn  process  may  follow  ,i 
slight  lesion  in  a  foul  mouth,  especially  when  afl'ected  by  syphilis,  or 
alcoholism,  or  when  sufTcring  from  mcrcurialism.  As  an  epidemic  it  hm 
occurrod  in  connexion  with  scurvy  in  camps,  gaols,  and  ships.  Adultc 
may  die  rapidly  from  ocdenui  of  the  larynx,  or  from  infection  of  the 
heart  muscle. 

Vingnom. — It  is  important  to  distinguish  it  from  antbmx,  from  cases 
of  acuta  lymphatic  leukaemia  with  swelling  ami  ulceration  of  the  gums, 


from  cases  of  diphtheria  followed  by  giiiigrenoua  ulccraliou,  and  from 
nlctirotioD  followinj^  mcirui-ial  atotnatititi. 

Treatment.' — Good  I'ti&ultH  have  folluwed  the  excision  of  a  gangrenous 
patch  in  the  cheek,  for  tho  wound  h.is  not  booomo  reinfected,  and  an 
early  plastic  oporation  o-aii  he  done  to  obvinie  the  deformity. 

For  slightur  cnses  the  uctual  ciiutcr}'  is  used  to  destroy  the  iiecmsitig 
J90DQ,  and  should  any  raciirretn'c  ensuu,  the  caut«ry  iuit8t  W,  reapplied. 
After  the  cautery,  and  in  still  niiidcr  cju<cft,  tho  surfiico  should  he  jwintetl 
with  1  in  1000  bicyanldo  uf  mercury  and  the  mouth  frequently  washed 
out  with  strong  lotion  of  permanganate  of  potash. 

V.  Chronic  Stomatitis. — (a)  Ihrprs  qf  the  Mouth — KTfoliatiw  xtomatitis 
and  f'einjihn/ii.1. — The  name  her|>es  is  hero  contiTied  to  affections  of  the 
mouth  which  appejir  to  be  bused  on  nervf  disIurbBiice,  as  distinguiehed 
from  lesions  provoked  by  micro-organisms.  Sti  defined  the  affections  are 
classed  with  herpes  xoster  as  occurring  in  some  terminal  branch,  tho 
lingiml  or  other  twigs  of  the  flth  nerve,  and  the  further  tendency  of  the 
most  frequent  form  to  recur.  Tho  term  herpetic  has  been  also  vaguely 
applied  to  what  has  been  described  above  under  Wandering  rash,  and 
I^ogerietic  stomatitis  and  Thrash.     For  Herpes  lahinlis,  see  \*.  314. 

As  with  herpes  zoster,  so  in  tho  mouth  in  a  chjirnctertBtic  case  there 
is  stinging  or  acute  neuralgia  in  tho  line  of  u  nerve,  followed  by  the 
rapid  formation  of  a  vesicle  on  an  inilamed  Iwise.  The  effusion  into  the 
epidermis  raising  it  is  so  quickly  followed  by  the  escape  of  fluid  that  the 
Btago  of  the  vesicle  is  scaixely  ever  seen.  The  spot  of  epidermis  raised  is 
■lioul  I  mm.  in  diameter,  and  when  it  is  detached  the  tips  of  the  papillae 
are  expotied  on  an  euaily  bleeding  surface;  finmrting  and  sorencsa  follow, 
and  there  ia  disinclination  to  move  the  tongue  until  the  epidermis  re-forms. 
In  the  characteristic  casoa  of  middleagctl  nervous  women,  about  the 
ch'mact^ric,  who  are  out  of  health,  the  vesicles  quickly  disappear,  leaving  the 
epidermb  unaltered.  In  three  weeks  or  so  there  is  another  attack,  ami 
attacks  may  continue  to  recur  unless  the  general  health  can  be  improved. 
In  some  cases  the  condition  appears  to  dcpi'iid  upon  rcHcx  irritjilion; 
thus,  it  accomiHinies  dyspepsia,  especially  ihnt  set  up  b)'  alcoholism. 
Irritation  by  tobacco,  a  sharp  tooth  or  plate,  hot  drinks,  or  spices  may 
apparently  produce  herpes  through  ner\-e  irritntion.  Herpes  is  liable  to 
he  complicated  by  septic  infection  of  tho  raw  surface  exposed  by  the 
detachment  of  the  epithelium,  especially  when  the  mouth  is  foul,  and 
the  patient  exhausted.  Exceptionally  an  aggravates!  variety  of  herpes 
occurs  forming  a  marginal  es/olmtiiv  (jlfif^itu.  Along  the  side  of  the 
tongue  large  tlnkes  of  epiilermis  become  detached,  loa^nng  extorsive 
ejcooriations,  and  thero  is  at  the  same  time  considerable  swelling  of  the 
tongue  with  pain,  salivation,  and  difHculty  in  mastication.  Hut  the 
Mtack  usually  subsides  spontaneously,  although  ii  is  very  prone  to 
recur.  Transitional  forms  are  seen  between  the  mildest  cases,  and  the 
most  severe  bullous  eruptions  or  petttphigm.  Whilst  the  bullae  may  be 
hmited  to  the  mouth,  the  skin  may  be  also  affected,  and  vegetations 
appear  in  the  axilla  and  groin.     Pemphigus  vegetans  may  prove  fat&l. 


The  treatment  of  herpes  is  niuiiily  geneiul,  with  the  exclusion  of 
local  causes  of  irritation.  The  ijik»1»  iis  they  form  may  l)e  painted  witli 
nitrat-e  of  silvor  {\0  per  cent),  U)  form  a  film,  M'hich  miiy  allow  of  the 
patient  taking  food.  Arsenic  is  not  likely  to  he  of  much  service  ;  it 
should  only  be  tried  for  a  Khort  time  and  in  smnll  doses.  For  the 
severe  exfoliative  and  bullous  coaoa  opium  is  the  most  ser^'iceab1e  remedyl 
(80).  The  relapsing  cases  iiL  nervous  women  retjuire  a  prolonged 
of  air. 

(b)  Lruloieratosis  or  Leukoplakia,  also  termed  Leukoma,  Pftrriasii,  Schth^ 
TylosU. — The    name    Leukokeratosis    implies   that  wliitisb  patches   ara' 
formetl  by  the  thickening  of  the  superficial  layers  of  the  epidermis  as  the 
result  of  a  chronic  infiammation  or  hyperplasia.     The  mucous  membrana 
utUtckcd  is  e«(>ecijiUy  that  of  the  tongue  and  inner  aspect  of  the  chook\-l 
but  no  part  of  the  mouth  ia  immune  ;  the  gums,  floor  of  the  mouth,  the 
jNLlate,  the  lips,  may  all  shew  tlic  same  changes. 

I'ntholotji/. — The  disease  starts  by  a  chmnic  inflamnwtion  immedialt'ly 
beneath  the  epithelium  ;  small  round  cells  collect,  and  in  the  most  chronic 
form    fibrous   tissue   forms.      This   is   followed   by   diminished    blood- 
supply  to  the  epidemais,  and  flattening  of  the  papillae.     The  residt  is  a 
smooth  patch  of  thinned  epidennis  covering  cicatricial  tissue.     The  patth 
is  more  sensitive   than    the    rest   of   the  epiilorrois,  but  tf  kept  from, 
irritation  becomes  sliitionary.     A  more  active  inflammation  causes  an 
increased  growth  of   the  corneous  layers   of  the  epidermis,  so  that  the 
mucous  roombrano  comes  to  resemble  the  skin,  even  that  of  the  palm. 
Or   the   individual   |iapillae    become   covered   by   thickened    epidermal 
layers,  pro<]ucing  a  rough  or  even  a  papillomatous  stu-face.     Thus,  a. 
patch  rany  have  a  horny  glistening  white  api>earance,  or  a  rough  |)atchi 
may  tw  discoloured  by  a  collection  of  fur  l»etween   the   papillae;, 
surface  of  the  patch  roixy  seem  etittrt-ly  quiescent,  and  yet  fpUhelioTnaUmM\ 
changes  may  lie  progressing  beneath.      Any  induration,  formation   of 
nodules,  or  signs  of  ulceration  shew  that  cnncei'YkUS  changen  have  begun. 
Histological  examination  of  such  a  jxitch  after  excision  shews  two  changes 
in  the  deep  rows  of  epithelial  cells  antecedent  to  the  commencement  of 
epithelioma,  viz.  keratitiou»i  changes  in   the   cells,  and  a   tendency  to  a 
concentric  aii-angement,  even  so  far  as  to   fonn   a  well-defined  nost-ceUii 
within  the  normal  limits  of  the  epithelium  ;  in  addition  there  is  a  steady 
Increase  of  small  round  cells  in  the  submucous  tissue.     Sometimes  the 
interi)a]ullary  processes  retain  their  relative  order  for  a  time  and  simply 
grow  straight  dtiwriwanls.     Rut  a<K)nor  or  later  the  irregular  downgrowth 
of  flask-shaped  and  anastomosing  processes  shews  that  the  cancerous  si 
has  begun. 

Causation. — Leukokeratosis  in  its  various  forms  is  due  partly  to  loca]y4 
partly  to  general,  causc«.     Tobacco,  carious  t«eth,  irritating  tooth-pbtcs 
are  the  common  local  causes,  and  arc  sutbcient  to  produce  the  aflection, 
but  syphilis,  atcuhol,  and  exceptionally  lichen,  contribute  to  produce  tha, 
]Mti:hcs.     The  influence  uf  tol)HCco  is  peculiar  to  the  individual  and  is  nc 
related   Lo  the  quantity  or  quality  of  the  toljacco  smoked,  nor  to  th« 


of  smoking  it.  The  patches  goiiemlly  form  where  the  imbition 
of  the  tobacco  smoke  has  been  greatest,  unless  thet-e  have  been  some 
antecedent  dental  or  syphilitic  lesion.  Chewing  tobacco  may  also  produce 
itchoa,  especially  on  the  inner  side  of  the  cheek.  In  this  country  the 
practice  is  mainly  confiuod  to  ejiilors,  hnt  it  is  common  in  some  parts 
of  the  Euat,  e.t/.  in  Ceylon,  where  the  tobiicco  is  mixeil  witli  hetel. 
Acquired  eyphilia  is  the  chief  general  cansc  of  leukokeratosis,  althongh 
this  has  followed  the  congeniud  form.  Hu  important  is  syphilis  in  this 
rtcspect  that  leukokcnitosis  in  a  man  who  has  not  smoked,  and  in  a  woman, 
mggflsta  unrecognised  luetic  infection,  possibly  of  extra-genital  origin.  In 
n  few  CAses  dyspepsia  may  possibly  be  the  sole  vansG  of  the  leiikokera- 
tosis,  the  effect  being  increased  by  hot  fluids  and  spices.  Patches  have 
llao  been  noted  in  the  courao  of  lichen  planus.  Cutaneous  psoriasis  is 
said  not  to  be  accompanietl  by  a  similar  aHectioii  of  the  mouth.  Opaline 
patches  and  a  rngosity  of  the  mucosa  of  the  cheek  arise  in  glass- blowers, 
but  disappcitr  when  this  occupation  is  abundoiied. 

The  conditions  in  which  a  diagnosis  of  leukokeratosis  may  be  wrongly 
nude  are: — (L)  Hypei*trophied  fungiform,  circumvallate,  or  the  foHata 
papillae  at  the  side  of  the  tongue  in  front  of  the  pdato-glossal  fold  ;  also 
f liy]>ertrophy  of  the  lymph-folUclos  in  front  of  tlic  epiglottis.    Such  imtients 
iCome  early,  give  an  exiiggcrated   account  of  their  symptoms,  and   are 
'dyspeptic  or  neurotic.     Close  examination  will  discover  a  regular  enlarge- 
ment of  normal  papillae  :  (ii.)  Congcnii.i]   thickening  of  the  epidermis 
giving  a  no<lular  surface,  forming  the  mnmraillated  or  croco<iilo  tong\ie, 
or  lingua  plicata,  or  hypertrophied  pitches  on  the  palate  {vide  p.  HOZ). 

A  well-marked  lenkokeraiosis  may  become  epiihfliomat&fis  at  any  lime  ; 

this  has  been  noted  in  a  p;«teh  apparently  quiet  for  twenty  years,  and 

[.may  set  in  years  after  the  entire  cessation  of  smoking.     It  is  therefore 

Msential    that  a   patch   o!    leukokeratosis    should   be   cured   or   excised. 

The  first  step  la  to  remove  all  sources  of  oral  irritation  by  atleiiding 

rto  the  teeth,  stopping  smoking  altogether,  and  restricting  alcohol  to  the 

Hest  amount.     Only  in  the  early  stages  is  it  of  any  use  to  administer 

an ti syphilitic   remedies    by   the   mouth.      Patches   of  leukoplakia,    even 

when  due  to  syphilis,  are.  when  of  long  standing,  so  resistant  that  Fournier 

regarded    them  as  parasypbilitic.     Inunction  of  nici-cury  ointment  \vith 

the  finger,  or  the  piiinting  of  the  patch  with  lotio  nigra  are  the  best 

remedies  for  syphilitic  cases.     When  not  duo  to  syphilis,  bichromate  of 

}taab  solution  (10  per  cent)  may  be  painted  on.     If  the  patch  be  quite 

looth,  supple,  and  free  from  pain,  the  patient  should  be  warned  lo  avoid 

CMises  of  oral  irritation,  and  to  rejwrt  himself  at  once  should  any 

^lAtvige  occur.     An  indumted,  nodular,  warty,  or  idceratiiig  |>ateli   must 

(either  begin  to  disappear  under   treatment   within   three  weeks,   or  be 

excised.      Such  a  persisting  patch  is  to  all  intents  and  purpOBOS  an 

cpitbelioma. 
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SYSr^.V  OF  AfEDfC/XE 


Local  Diskasrs 

The  Lips. — A  congenital  hyj>ertniphti  of  the  lip  may  be  seen  in  iMiotA, 
or  it  may  be  due  to  a  lympbangiomntous  or  venous  hypertrophy,  or 
maa-ftcJu-Uui,  which  may  coexist  with  other  deformities.  Acquired 
hypertrophy  is  often  due  to  mouth- lirentliing  ;  llie  lower  lip  pouts,  dries, 
becomes  fissured,  and  persistence  of  the  Hs$int>s  sets  up  inHammator)' 
enlargement.  Cnist^t  fonu  which  on  soiKiniiion  Icjive  a  mw  bleeding 
surfncu.  Such  lips  bitve  Wen  tcrnictl  struntous,  but  tuTxirculoiLs  infection 
is  rare.  Another  form  of  hypertrophy  i»  due  to  the  mucous  glands  which 
bocoma  an  enlargml  as  to  be  felt,  likesmall  shot,  or  miliar}'  tulwrcles.  Tlie 
dilated  glands  are  seen  through  the  epithelium  as  yellow  dots  ( Volkmann). 
Or  ihe  excessive  secretion  of  these  glands  cover  the  lip  with  yellow 
crusty  Wncuth  which  the  lips  are  inflamcil  and  ulceration  may  go  on 
beneath  the  cruatii,  foll(iwe<)  by  ■i'l-.'in'ing.  Unna  said  that  this  condition 
was  first  shewn  to  him  by  llaelz,  hence  the  latter's  name  is  sometimes 
given  to  the  ntfeciion.  It  has  been  seen  with  sot>orTboea  of  the  face. 
As  the  outcome  of  mouth-breathing,  the  lips  of  exhausted  patients  are 
apt  to  liccome  covcrwl  with  sordcs,  heneatb  whieh  nlreration  may  occur. 

The  treatment  in  all  such  eases  is  to  apply  l)oric  acid  and  lanolin 
ointment,  over  which  in  the  bad  cases  is  laid  a  thin  strip  of  gauze.  For 
the  yellow  crusts  II rum  advised  painting  with  tincture  of  iodine. 

Ihrpes  of  Ihf  hp  often  attends  pneumonia  and  some  other  acute 
diseases.  I^  also  occurs  in  cliildron  and  adiilta  owing  to  impaired  health 
and  dyspepsia.  A  patch  of  vesicles  occur  with  smarting  |>ain,  and  this 
may  leave  dry  cru»t«,  which  when  roiiyhly  deUiched  uxjk>sc  n  blewling 
surface.  The  afiection  is  probably  tine  to  micrococci.  A  patch  of  vesicles 
may  be  jirotectod  by  painting  on  nitrate  of  silver,  or  collodion  ;  later  the 
boric  acid  ointment  is  applied. 

PerUdif  is  the  name  given  to  infectious  sonts  at  the  angles  of  the 
mouth  in  children.  They  must  be  distinguished  from  syphilitic  lesion*. 
Only  pyt^enotic  cocci  have  been  found.  The  treatment  is  that  of  the 
gejiera]  health  with  the  local  applicittion  of  a  5  per  •cent  solution  of 
chromic  acid. 

Syphilig  of  ihe.  Lip. — A  chancre  on  the  lips  may  >»e  due  to  the  causes 
mentioned  imder  syphilis  of  the  tongue  {vide  p.  324).  The  sore  is 
generally  surrounded  rather  widely  by  oedema.  The  occurrence  of  ra[Hd 
oedema  of  a  lip,  not  due  to  a  sting  or  to  acute  erysipelas,  should 
raise  the  qupstion  of  a  chancre.  Eventually  diagnosis  is  easy,  for  in- 
duration and  swelling  of  the  glands  in  the  neck  and  a  rash  on  the  tnmk 
invaiiably  follow. 

The  other  common  syphilitic  lesions  are  the  mucous  iMitcfae?,  cracks, 
and  ulcerations  about  the  angles  of  the  Hfis  which  occur  both  in  inherited 
and  acquired  6yphili.s.     They  are  very  infectious. 

LeukoJcrrahsis  of  thf  lip  is  especially  due  to  tobacco  smoked  through  a 
pipe  with  a  hot  stem.     The  result  is  a  dry  scab  with  a  little  lusuro 


beneath ;  in  other  ca$es  ihe  change  spreads  nuperticially  along  tho 
prolabium.  Sooner  or  later  induration  extends  into  the  lip,  a  papillated 
or  ulcemtcd  swelling  forms,  ajid  the  submental  glands  enlai-ge,  shcM-ing 
lliat  cpitholioinit  h;ui  cnnimenced. 

Epithelioma  in  ita  moat  charaelertHtic  form  occurs  on  the  lower  lip  of  an 
old  roan  who  haa  smoked,  but  it  may  be  met  with  on  the  upper  lip,  nnd  in  a 
womiiii  who  hiis  never  smoki-ii. 

The  Gums. — (a)  liijpfrhophy  of  the  yurmfrmn  loctti  aiu/»x  may  be  dtie 
to  a  carious  toolh,  and  to  or^janisnia  collecting  hctwcen  the  tooth  and  the 
gum  (see  Ural  Soi^is,  p.  300).  The  irritntiuti  of  a  tooth  may  produce 
inflammatory  hypertrophy  of  the  alveolar  pm-iosteum,  so  that  a  (ibrous 
epulis  forms,  or  if  it  grow  frf>m  the  alveohiB,  a  myeloid  epulis.  General 
hypertrophy  of  the  guras  may  be  duo  to  widespread  dental  disease, 
especially  when  organisms  and  pua  in  ]>ouches  form  between  the  teeth 
and  the  gum — the  so-called  pyon'boea  aiveoluris.  A  more  deep-seated 
general  hyiiertivphy  is  cangcnital,  idthongh  it  may  be  first  noticed  at 
the  first  dentition,  ami  it  is  then  necewary  to  shave  otF  not  only  the 
gum  but  tho  portion  of  tho  dental  alveolus  from  which  it  grows. 

Hvprrirrqthf/  vf  the  Giini^  from  Gaicial  t'atWM. — In  scurvy  the  gums 
become  swollen  with  bluish  oedema.  They  easily  blee<l,  ati<l  if  neglected 
foul  ulceration  ensues.  In  babies  atrr^ctcd  with  scurvy  the  gums  are  not 
nsn&lly  attacked  before  teething.  On  the  other  hand,  marked  towelling  of 
the  glims  has  been  noted  before  the  teeth  are  riuite  through  and  with 
few  signs  of  scurvy  elsewhere,  except  haemorrhages  into  the  palate 
(103).  Swelling  of  tho  gums  and  of  the  palate  are  noticeable  later, 
especially  in  Iwckward  children.  Acute  swelling  and  bleeding  from  the 
gums  occur  in  luulciOEiiiii  ()>ee  Vol.  V'.).  The  gums  swell  and  tend  to 
ulcerate  from  excess  of  murcury  (see  Vol.  11.  Part  I.  p.  1005).  In  lead 
poiBoning  the  sulphide  nf  load  is  depoidted  in  the  siiperHcial  layers  of 
the  epidermis,  forming  a  blue  line  (Vol.  11.  Pait  I.  p.  1047). 

SyphUHir  sores  and  leukopUikial  paiehr-s  are  relatively  rare  on  the 
gnms.  Tnl>nndov»  uli-rrafwn  of  tho  gums  is  mrely  acuta,  although  it  has 
been  seen  in  the  course  of  generalised  tuberculosis.  Lupus  of  the 
gums  may  arise  by  extension  from  the  face. 

AtitrjJty  of  Ihf.  yvms,  sometimes  called  Itigg's  disease,  is  a  senile  change. 
Tlie  gums  shrink  from  around  the  neck  of  the  teeth,  which  become  loose 
And  fall  ont^  At  tho  same  time  there  is  atrophy  of  the  alveolar  border, 
which  in  the  upper  jaw  causes  a  disapin-araiice  of  all  the  alveolar  projec- 
tion below  the  level  of  the  palate.  This  change  is  very  mpid  in  tabca  in 
which  A  perft/rafiiif/  nher  of  Ihf.  month  is  jittended  by  tjuiet  necrosis  of  boue, 
M  that  a  communication  is  soon  formed  with  the  antrum  or  no«e. 

The  Palace. — Abnommlitifs, — The  palate  may  ho  cleft  in  part,  or 
wh<»tly.  A  bifid  uvuLa,  cleft  of  the  soft  palate  scarcely  invading  the  hard, 
and  rare  cases  of  boles  with  union  in  front  and  behind,  are  instancett  of 
psrtiul  cK'ft.  Even  if  clawd,  the  piilate  may  Iw  highly  .arched  or  shew 
a  longitudinal  ridge  on  each  side  ;  thesQ  chungos  .are  accompjiniod  by 
mental  defects,  and  special  cai-e  is  then  required  to  see  that  the  child 


breathes  through  the  nose,  and  articuJatcs  properly  from  the  fint  The 
opithullal  peurlii  rionnally  prest>nt  nl  birtli  nmy  }*ii  ftucii  in  exccas  along 
the  line  of  the  meilifin  suture.  They  are  composed  of  epithelial  celts, 
may  caiue  a  little  irritation,  but  tend  to  disappear  in  two  or  three 
montlis^ 

Perioititis.—A  boggy  swelling,  abscess  and  siuuaes,  as  well  as  chronic 
thickunitig  of  the  mucoperinsteum  nuty  be  caused  by  the  t«eth,  and 
limited  or  oxteasivo  necrosis,  or  empyema  of  iht  aiilnim,  nmy  foHonr. 

Enlanjenienta  of  the  ntueous  t/lands  of  the  hard  and  »oft  palate  are  set 
up  by  smoking. 

LeukohrrtiU/sis  renulM  from  the  irritation  of  tooth-pUtes,  as  well  as 
from  syphilis  and  smoking  (see  p.  312). 

Baltutr's  (tyhthu;  ur  plmttics  pterygoid icnnes,  are  excoriitions  made 
by  roughly  wiping  out  the  baby's  mouth,  especially  over  the  hamular 
procoAs  of  the  ptei-ygoid  plate,  or  by  a  rough  tejit  ciiu«ing  an  alinution  on 
the  hard  palate.  These  sores  become  infected  by  staphylococci  or  the 
Okiium  albkting.  A  rare  case  of  invasion  by  AspfrijiUm  fiave.<aiui  is  noted 
by  Winfield.  On  the  soft  pnlate  and  uvula  Icptotbrix  may  grow  and 
produce  white  nodules  or  patches  composed  of  corneous  epidermia  and 
the  organisms,  or  even  calculus  may  form,  as  in  the  tonsillar  crypta. 

The  soft  palat4j  may  prc-sent  a  fulness  at  the  Bide  because  an  accessory 
toDiO  is  contained  between  its  layers,  or  beciiusc  iiitlammatioa  and 
abscess  from  the  supratonsillar  fossa  have  extended  into  it. 

Syphifitie  ^mmas,  acquired  or  inherit^wi,  attack  the  hard  and  soft  palate 
and  quickly  destroy  it,  in  bad  casos  tlcatroying  the  alveolar  Iwnler  of  the 
jaw,  or  ex'temling  to  the  nose,  and  in  limited  chhus  pru(Jucing  perforation. 
When  confined  to  the  soft  palate,  ndheaion  to  the  posterior  wall  of  the 
pharynx  takes  place  and  the  pillars  of  the  fauces  ai-e  drawn  inwards.  As 
the  result  of  perforation  there  is  nasal  intonation  and  food  enters  the 
noae.  Wlion  there  is  clotitire  of  the  nasopharynx  the  {>atient  has  a  mufBed 
voice,  cannot  blow  hiti  nose,  suffers  from  Kustachian  deafness  and  even 
from  acute  nuisloid  puiii,  owing  to  retention,  and  uoccsMirily  becomes  a 
mouth-breather.  An  attempt  may  be  made  to  arrest  the  process  by  anti- 
syphilitic  remedies  and  local  scraping,  but  usually  fails  com|^etaly. 
Open  air  treatment  is  much  more  likely  to  succeed.  Plastic  operations 
may  subsciuently  bo  done  to  close  the  perforation,  or  to  release  the  soft 
palate. 

TuherctUaua  dtginulinn  of  the  palace  is  rare  as  compared  with  the 
syphilitio.  An  acute  ulcer  with  miliary  tubercles  round  it  xoAy  be  seen 
on  (be  soft  palate,  with  aigna  of  pulmonary  tuberculosis.  The  chronic 
form  of  lupus  has  generally  spread  in  from  the  face  or  nose,  but  it  may 
begin  on  the  palate,  and  may  possibly  be  arrested  by  lactic  acid,  the 
caut*ry,  j-  rays,  or  radium  treatment. 

An  extniordinary  destruction  of  the  palate  and  faucet  was,  after 
gradual  exclusion  of  the  ordinary' causes,  shown  by  Mr.  Tubby  to  be  due 
to  ffianders,  from  which  the  patient  finally  died.  Another  anomalous  case 
was  proved  at  the  autopey  to  be  Mvntm  f^ngoidfs. 


Ii\!t0lf$WKWTs  of  tlu  hard  paiatf  are  oomposod  of  fibrous,  gtanditlar, 
and  so-call&d  ctirtikginous  elcmcnta,  are  encapsuled  ao  that  tUey  shell  out, 
iind  do  not  recur.  They  belong  lo  the  vluss  of  Malivary-gluid  tumours 
dcMcribed  as  endotheliomas.  Fibro-angiomaii  and  ptipillonms  grow  from 
the  soft,  palate. 

Meiawtie  aarcomas  of  ih*  jiatat*  have  often  been  reconlwl.  ToBsibly 
tbo  pigraetiurd  palate  of  Lasoara  and  the  patches  seen  in  Addition's  iliKeiwe, 
aUo  the  pigmented  palates  of  dogs,  may  liava  some  indirect  relationship. 
Starting  at  one  point  the  growth  rapidly  spreads  over  the  pjilute,  the 
glands  in  the  ueck  quickly  enlarge,  motastatic  growths,  which  m»y  not  be 
pigmented,  soon  form.  All  tlio  recorded  ca^es  have  been  quiekly  fatal, 
and  it  is  useless  for  the  mirgeon  to  touch  them. 

functional  nervous  di-Unrbantf.  causes  twitching,  choreiform  moTomentr 
or  epaams  so  as  to  produce  a  clucking  noi&e.  Theae  distiirbaiices 
may  also  indicate  early  stages  of  organic  disease ;  it  may  be  tabes,  or 
alliL-d  degenerations.  Those  lesions  may  he  bijatenil  or  unilittpral. 
Uiiilatend  lesions  may  Ite  combinetl  with  panUyflis  of  the  vocal  cord  on 
that  side,  of  the  stemo-mastoid  and  even  of  half  tbo  tongue  Bilateral 
paralysis  has  been  observed  with  pharyngeal  pundysis,  and  ali<D  with 
an  increased  rate  of  the  pul»e  from  paresis  of  the  cai-dio-inhibitory  nuclei. 
The  soft  palate  is  frequently  weakened  or  paralysed  in  diphtheria, 
but  recovery  follows.  Enlargement  of  the  tonsil  and  other  swellingg 
may  by  pressure  on  the  nerves  in  the  pharyngeal  wall  impair  the  move< 
meat  of  the  palate. 

The  Salivary  Glands.  —  PUjaHsm.  —  Salivation  means  such  an 
excessive  secretion  that  the  saliva  escapes  from  the  mouth,  or  is 
swallowed  by  a  special  effort.  In  bulbar  imrulyuis,  hemiplegia, 
melancholia,  saliva  escapes  because  it  cannot  bo  readily  swallowed  ; 
this  may  be  quite  an  e^rly  symptom  of  general  paralysis  of  the  insane. 
The  formation  of  a  quantity  of  viscid  saliva  is  a  special  feature  of  hydro- 
phobia ;  ptyalism  is  common  in  small-pox  and  pellagra.  An  excessive 
formation  of  saliva  occurs  in  drinkers,  the  swallowin^j  of  which  fnvours 
ZDoming  vomiting.  A  similar  condition  occurs  iu  ]>re^nnTicy,  and  may 
persist  up  to  delivery  ;  but  it  may  also  arise  iu  neurotic  women  afiart 
from  pregtuuicy,  and  be  attended  with  flushing  of  the  face  over  the 
parotids.  A  How  of  s:diva  is  ejisily  excited  by  ether  vapour,  by  denti- 
tion, toothache,  tic  douloureux;  it  may  also  follow  earache,  due,  it  is 
■uppoaed,  to  irritation  of  the  chorda  tympani.  An  extraordinary  flow 
of  oliva  has  followed  a  waap  sting  In  the  mouth. 

Mercvmtl  SaUmlum  (see  Vol.  11.  Pari  1.  p.  1005). 

Slight  cases  of  ptyajism  may  be  relieved  by  injections  of  atropine, 
or  by  an  alum  or  chloride  of  zinc  mouth-wash. 

XerMUoinui  is  the  name  for  dry  mouth  of  nervouH  origin  as  dettcribed 
by  Hadden,  It  occurs  principally  in  nem^tic  women,  past  middle  life 
in  poor  health,  and  is  the  result  of  a  diminished  secretion  and  senile 
rophy  of  the  glands.  In  some  there  is  also  dryness  of  the  conjunctiva 
from  implication  of   the  lacrymal  glands.      The  afl'ectiou  occws  at  a 


laler  period  than  the  atrophic  rhinitis  and  pharyngitis  connected  irith 
anaemia,  in  which  the  mouth  and  tongue  do  not  sbure.  Mental  shock  or 
worry,  a  vague  illness,  and  cariotiB  teeth,  have  precctlcd  the  t^ymptoms  of 
dryness.  The  coiicti  in  which  dryneKs  hau  been  followed  by  gwclling 
and  tenderness  of  the  parotids  vriW  be  considered  below  under  Chronic 
Parotitis.  Xorostomin  may  then  ho  limitod  to  cAses  of  what  is  practically 
prenuiture  senile  atrophy  rjf  the  glands.  The  Hpa  become  dry  and 
scaly,  the  tongue  drj-,  smooth,  di.itnrted,  the  surface  like  parchment  or 
crocodile  skin,  cracked,  or  tissiued,  the  Hliform  papillae  atrophied. 
the  fungiform  prominent  llio  gums,  cheeks,  and  palate  are  dry, 
glazeil,  ar  encrusted  with  sordes.  There  is  a  salt  taste  in  the 
mnnth,  but  the  taste  for  food  is  lost,  and  even  a  strong  sohition  of 
«|riinine  may  not  be  recognised.  The  teeth  are  generally  carious  and 
slowly  crumble  away.  Only  a  yellowish  sticky  fluid  may  appear  in  the 
conjunctival  sac,  and  tujirs  can  h;irdly  be  t:xctt4.'d  :  the  nose  may  be  dry 
and  contain  crusta,  and  the  skin  dry  and  hnnth,  but  sometimes  the 
{latient  swojits  freely.  The  imjwrtant  i>oint  in  the  treatment  is  to 
remove  all  carious  teeth  and  to  tit  in  dentures  which  will  prevent  the 
motLth  becoming  drit^  by  the  air ;  in  addition,  steps  must  be  t&ken  to 
improve  the  general  health. 

Inflammntion  of  the.  Sitlivanj  filands.  —\t  is  now  recogniseH  that  the 
infections  of  the  salivary  glands  take  place  thi-ough  tbe  mouth  l»y  way 
of  the  ducts,  llie  older  \iew8  implied  in  the  names  "  symptomatic," 
"sympathetic,"  "reflex,"  or  "metastatic"  iuflammatioti  may  be  dismissed 
aa  unproved.  The  term  "secondary"  parotitis  should  also  l>e  dropped, 
for  although  tSe  inHammation  follows  cliungcs  in  the  mouth,  the  term 
has  Ivccn  employed  in  another  sense.  Vtrchow  shcM-ed  in  lSo4  that  the 
inHammation  began  in  the  parotid  iluL-ts  and  spread  to  the  alveoli,  and 
that  oid^'  after  their  destruction  does  the  inflammation,  which  may  be 
purulent  or  not^  spread  to  the  connective  tissue.  IDven  in  the  case  of 
gummatous  and  tuberculous  disease  of  the  parotid,  it  is  the  fibrous 
capsiUe  in  the  one  case,  and  the  lymphoid  tissue  in  tbe  other,  which 
is  attacked,  anri  not  the  [Uirotid  gland.  Although  the  organism  causing 
mumjis  is  unknown,  there  can  be  no  doubt  thai  it  attacks  tbe  glands 
by  way  of  the  ducts  (see  Vol.  IL  Part  I.  p  fiS6).  Hero  attention  may 
be  drawn  to  anomalous  forms  such  as  symmetj-ical  enlargements  of  the 
submaicillary,  sublingual,  and  lacrymal  glands,  with  or  without  enlarge- 
ment of  the  |)arotid.  AUo  with  slight  cnlargcntent  uf  the  parotid, 
which  may  be  overlooked,  there  may  be  acute  orchitis  with  a  temporary 
discharge  fn:im  the  urethra,  acute  ovaritis,  or  acute  alxlominal  pain 
just  above  the  umbilicus,  attributed  to  jumcreatitis,  \'ulvo-vaginit)s  with 
oedema  of  the  vulva,  and  mastitis.  The  swelling  of  the  gland  has 
given  rise  to  ^cial  paraly»is  which  is  piu'tia]  and  temporary,  also  to 
deafness,  tinnitus,  and  vomiting  from  pressure  boc-kwarrls  on  the  ear. 
A  severe  meningitis  complicating  mumps  was  only  relieved  by  trephining 
and  telling  out  some  cerebroepinal  Huid. 

AwU  iind  iubacute  septie  parotitk  is  invariably  preceded  by  changes  in 
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the  mouth.  Ko  organisms  are  present  in  the  normal  glands  nor  in  the 
ditct^,  except  at  their  urificcs.  Ti)e  patient's  lowered  rosistunec  und  the 
dintiuished  »uciijtion  of  aalivu  tilluw  of  ihu  growth  of  or^aiiiuiiui  which 
then  creep  up  the  ducts.  In  the  proeenco  of  oml  sepsis  thin  occurs  more 
readily  because  the  organisms  are  the  more  \'irulcnt.  TIte  decomposition 
in  the  mouth  is  iiicreasod  because  the  patient  keepe  his  mouth  open  aod 
is  uuable  to  masticate  and  swallow.  Septic  piu-oiitis  is  a  :-cc(^t^t]ised 
complication  of  typhu«»  relapsing  and  yellow  fever,  dysentery,  cholont, 
pte^e,  especially  din-ing  the  second  or  ihiitl  week  of  enteric  fever,  and 
leas  Commuuly  in  sairkt  fever,  measles,  and  sm;tll  pox.  The  dry  mouth 
and  the  absence  of  mastication  explain  the  occurrence  of  parotitis  in  the 
course  of  rectal  feeding  for  gastric  ulcer.  In  surgical  pi-aetice  it  complicates 
all  septjc  operations,  but  especially  abdominal  and  peine  genitourinary 
opOratiDns,  puer|>ora]  infection,  and  pyaemia.  The  unset  is  preceded 
by  a  fall  of  the  bloo<l-|>i'essurc,  a  dimiiiittion  of  the  saliva,  and  also  by 
the  changes  mited  under  Clinicjd  Afiiwarnnces  {p.  302).  With  the  on.^et 
of  the  parotitis  there  is  increased  fever,  pain  in  the  ear,  liniitation  uf  the 
movemctitd  of  the  jaw,  und  a  further  diminution  of  the  saliva.  The 
swelling  has  usually  the  outline  of  the  jKirotid,  hut  imjiliciition  of  the 
de«p  process  of  the  gland  between  the  jaw  and  the  mastoid  process  may 
at  finst  edca|ie  notice.  The  swelling  is  more  often  unilateral  and  on  tlie 
left  side,  or,  if  bilaterul,  the  gland  fu-st  attacked  sufTei's  most.  Tho 
swelling  may  be  doughy,  diffuse,  und  the  skin  may  become  brawny.  In 
severe  cases  the  jaw  can  scarcely  lie  moved,  there  are  noises  in  the  ear, 
and  deafness.  At  6rst  there  may  be  much  complaint  of  pain,  but  if  the 
course  bo  uniavourublc,  the  {MLtient  i)asse&  into  a  drowsy  typhoid  state 
and  dies.  In  favourable  aises  the  swellitig  dues  not  progress  beyond 
poiiihd  induration,  which  soon  begins  to  siiliside,  and  the  month  becomes 
moJsL  This  gi-ave  cempiiuition  is  tistully  preventa)>lo,  the  care  of  the 
mouth  being  most  im{KirtaDt  in  all  such  acute  aifections  (see  p.  300). 
Hot  fomentations  are  applied  to  the  swelling,  and  incisions  should 
be  made  into  all  brawny  points,  even  before  suppuration  has  set  in. 

Chnmir  parodtit  in  due  to  diminiBhed  seorutiuu  of  saliva,  ivhich 
exposes  the  ducts  to  intermittent  and  partial  obstniction  by  inspissated 
■aliva.  Kxjierimental  ligiiture  of  a  salivary  duct  piYxIuccs  retention 
and  cystic  dilatation  of  the  ducts,  and  swelling  of  the  gland,  which  then 
atrophies  as  a  result  of  pressure,  and  undei^oes  interstitial  fibrosis. 
The  dilatation  of  the  secondary  ducts  may  result  in  cysts,  or  the  gland 
be«!ome8  an  indurated  mass  of  hbrous  tissue.  The  inU^rmittent  character 
of  the  inrtammation  and  its  liability  to  recur  may  depend  uimn  local 
hetors,  such  as  the  vahnilar  character  of  the  obstruction,  the  shifting 
of  a  plug  of  iuspissated  mucus  or  of  a  calculus,  or  u|K>n  variations  in 
the  general  disease  causing  the  drj*  mouth. 

Parotitis  may  be  due  to  plimibism,  and  ahm  to  copper  and  iodide  of 
potassium  intoxication.  In  {xiinters,  attacks  of  chronic  parotitis  attend 
the  other  symptoms  of  lead  )»oisoniiig  :  genernlly  one  jmrotid  U  especially 
indurated,  and  this  may  include  Stenson's  duct     In  a  marked  cau  of 


lead  pcHBoning  in  a  painter,  described  by  K^non  and  Labron,  the  sub- 
miixilLu'y  glands  only  were  affected,  Wharton's  duels  escaping. 

Glass-  and  tnuopet-blowing  may  produce  chronic  swellings  of  the 
}HU-otId!i  anit  dilKtatioii  of  the  ducts.  Air  iiiay  cutor  the  gland,  causing 
emphysematous  crackling ;  suppuration  may  follow.  Tlie  cheeks  become 
atonic  and  di[nt«  in  inflation  like  the  reproftentAtiona  of  Tritons  ("janes 
cass^es  "). 

Treatment. — (xcneral  for  the  diaoa&fl  causing  the  <lry  mouth,  and 
locally  the  elimination  of  all  cauA<>Ji  of  oral  nepsis.  The  enlarge<)  gland, 
if  painful,  i&  fomented ;  if  merely  swollen,  it  is  judiciously  massaged  to 
squeeze  out  the  retaiaed  saliva 

Calculus  fftrmatum  in  the  Milivary  glands  is  due  solely  to  local  causes  ; 
there  is  no  ovidence  of  any  general  tendency  such  us  is  suggested  by  the 
wonl  "sialolithiasis.''  A  fo\r  cases  follow  injury,  f.g.  to  Stenson's  duct 
on  the  face,  or  are  tho  result  of  cicjitricoe  in  the  Hoor  of  the  mouth.  The 
impaction  of  a  foreign  Ixxly  iu  A\'liartun's  duct^  although  it  has  occurred, 
is  not  a  common  cause.  The  usual  cause  is  spread  of  intl:immation  fmm 
a  more  or  loss  foul  mouth  into  the  duct^.  The  organisms  found  in 
coum-xion  with  the  calculi  have  been  LcpMhru:  hwcaxlis,  streptococci,  and, 
after  siij>punition.  staphylococci.  The  submaxillary  glajids  and  ducts  are 
by  far  the  commonest  affected  ;  in  Mr.  Stewart's  seriee  of  ii'd  cases,  73 
lielonged  to  the  submaxillary  gUnd  and  duct,  8  to  the  sublingual,  and 
8  to  the  parotid.  As  a  rule  a  calculus,  composed  chiefly  of  calcium 
carbonate,  is  very  slowly  formed  1iy  appo«ittou  round  a  nucleus  of  mucus. 
It  may  grow  to  a  large  size  before  attracting  attention,  when  the  hard 
mass  may  give  rise  tt>  the  diagnosis  of  cancer.  On  the  other  hand  tpiito 
a  small  concretion  nuiy  be  noted  early  because  it  so  blocks  (he  duct  that 
M  soon  OS  the  [uttont  begins  to  maslicjitu  retention  of  the  saliva  to  be 
Muretad  gives  rise  to  acute  pain  and  swelling.  Tliis  swelling  has  then 
to  be  reduced  by  external  pressure.  In  another  gi-oup  of  cases  chronic 
interstitial  inflammation  afiects  the  whole  submaxillary  gland,  and  smjill 
calcidi  like  grains  of  rice  may  be  intermitl-entiy  ilischarged.  Chronic 
inflammntion  may  necessitate  excision  of  the  gland ;  chroiue  interstitial 
inflammation  will  then  Im)  found  with  dilated  small  ducts  and  alveoli, 
the  ducts  containing  plugs  of  uispissat^d  mucus  which  form  the  nuclei 
for  small  calculi. 

Treatment  as  for  chronic  parotitis,  with  the  removal  of  the  calculus^ 
and  if  this  fail,  excision  of  the  gland. 

SymmetrictU  ^nhtryannib  v/  tJie  Salipary  and  Laertfrmil  Glands.— ^ 
This  heading  includes  cases  probably  due  to  various  causes.  The  c^m- 
dition  is  iloubtlesa  due  to  organisms,  though  none  have  yet  been 
idcntiSed.  Some  of  the  cases  have  occurred  iu  epidemics  of  mumps. 
and  may  bo  considered  to  be  com  plications  of  that  infection  ;  othera  are 
cases  of  lymphadenoma  or  lym[>hosarcoma.  In  the  special  symmetrical 
enlargements  ilcscribed  by  Mikulicz,  or  Mihdit^s  Disease,  the  swellings 
of  the  lacrimals  and  piirotids  were  found  to  be  due  to  small  round  cells, 
regarded  as  lymphosarcomatous  and  uoC  as  inflammatory.     Mikulicx's 
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originiil  case  shtiwMl  the  ACructuru  nf  lymphosarcoma.  Abniittwn  moiitha 
later  the  m&ri  died  fi-om  acute  perttoiiicis  nfuir  nine  dnys'  iltnt'ss,  (luring 
which  the  paiotid  swellings  practically  disappeared.  Fuchs  saw  a 
aimiUr  cue  in  which  improvuiiiL>nt  foHuwcd  Uiu  adniinUtrHtion  of  arsenic, 
mt  the  drug  upsat  the  piitieiit,  and  fourteen  months  later  the  condition 
Fins  unchanged.  In  Hiiit«nholt"H  Ciifie,  an  anat>mic  girl,  agtri  12,  with 
llilyotouular  conjunctivitis  en  large  mtjits  of  tho  lacrynmls,  parniide,  »u\h 
^iixill&iies,  ti)n»ilR,  luid  of  the  walU  of  the  phurynx  :i]){>eiired.  1'he 
swellings  subsided  under  a  good  diet  and  thf  synip  of  the  iodide  of 
iron.  Adier's  patient  had  cnlargcmciil  of  iho  lacryinul  and  saliviiry 
ghtnds,  and  of  the  lympluitic  glands  in  the  neck.  All  ihe^e  gmdually 
^aubiidifd  under  arsenic,  and  four  and  a  half  veal's  later  he  wim  welt, 
lejddea  cas»»  o<'ctirTing  in  the  course  of  mumps,  others  have  appar- 
ently followed  eonjunetivai  irriUitioii,  by  the  dust  of  a  Hour-mill  and  of 
a  cigar  factory.  Symmetrical  swellings  of  the  laerymals,  ]»irutids,  and 
mblingiials,  as  well  na  of  the  spleen  and  liver,  have  occurred  in  ortlinary 
leiik:u)mia  (Gallawh).  The  symmetrical  swellings  have  ivlso  been  attri- 
buted to  tuberculosis  (Frost).  In  Snell's  case  of  a  woman  aged  til,  the 
rollings  continued  to  inci-casv  slowly  for  five  yeai-s,  the  swelling  of 
le  Ucntnals  i-eaching  the  size  of  a  tt-acup.  After  this  the  tumour 
ulc«'rated,  a  perforation  followed  though  the  cheek  into  the  mouth,  and 
.ahc  died  of  exhaustion.  This  must  have  been  an  instance  of  malignant 
toll  round-^^illod  sarcoma. 
Cfatt  of  the  saiivary  glands  and  of  the  numlh,  including  ranulu  ami 
o/  tfif  mlimiy  glands^  especially  endotJifliomas,  are  chiefly  of 
surgical  interest. 

The  Tongrue.  (See  Clinical  Appearances,  p.  302.) — Conffmital 
dffurmxties  uj  the  Um<f\te  depend  u[H)n  an  arrest  of  development  in 
connexion  with  the  second  branchial  or  hyoid  arch.  Hence  an  ill- 
developcfl  lower  jaw,  or  agiiathia,  is  not  necessarily  associated  with  an 
abnnmuility  of  the  tongue,  although  Itoth  the  nuindibular  and  hyoid 
arch  may  Iks  ilI-develo|)ed  with  a  median  cleft  of  the  tip.  The  more 
marked  dofontiities  are  seen  in  monsters,  and  if  an  abnormality  occur 
in  an  i^ljut,  or  in  a  child  with  defective  intellect  and  atticulation,  even 
although  the  tongue  seem  too  fixed  or  too  large,  no  good  will  result 
frora  a  enrgir-il  operation. 

The  so-called  hirtfa'-.tie  is  pnictically  always  an  imaginary  deformity, 

like  tip  of  the  t4jiigno  in  front  of  the  fnionum  being  somewhat  poorly 

'rtovflopod.      Surgeons  of  targe  oxpt5rietice  have  never  seen  anything 

which    may   1»   called    tongue- tie.      Midwives   should    he    punished    for 

,milpnxi4  if  thoy  touch  the  fmenum  of  babies,  not  only  beuuise  hnemor- 

and  falling  buck  of  the  tongue  may  restdt,  but  on  account  of  the 

iger  of  septic  infection. 

Jr'fnirfd  dr/tmnitirA  aro  now  rare ;  they  were  commonly  produced  by 

the  rtloiigliing  following:  the  excessive  administration  of  mercury,  including 

ih'it  of  ciiomel.  to  children. 

Thiimb-inul'ing  is  a  vice  in  particular  of  idiot  and  mentally  deficient 
VOL.  tn  Y 


children,  and  along  with  finger  and  lip  sucking  amy  produce  caries  of 
teeth,  deformity,  and  even  dislocAiion  of  the  jaw. 

The  tongue  jmit/  tf  ovtr-Umrj,  so  as  to  he  protnidcd  like  a  dog'ft  tongtie ; 
and  «50M(rf«  tru^Uihj  nmy  be  uci|uired  by  curling  back  the  tongue  along 
the  prtlale  whilst  depressing  and  elevating  the  jaw.  until  the  tip  can  piws 
into  the  niisophnrvnx.  so  that  the  tip  fcelo  the  onfices  of  the  Kustachian 
tube  and  ttie  posterior  njire*  Indeed,  relief  has  been  founrl  in  thia  way 
for  intractable  iitrfiphic  rhinitis  luid  pharj'ngitia,  for  which  it  has  been 
a  tniditioiiul  pnic.tico  in  Tndia. 

Tlie  Fitfu'tin  of  the.  7'oti;;u^.— Ulceration  of  the  fraennm  may  lie  |wo- 
duced  during  whooping-cough  from  the  tongue  being  driven  against  the 
incisor  tocLh,  and  ii  may  even  bo  produced  in  a  eucking  baby  who  toeibes 
early. 

lii'i<i\s  Diwti-ir  in  .1  c-hronic  inflammatory  filiroma  or  granuloma,  which 
is  of  frtMjuuiit  oi'ciuTence  in  Central  and  Southern  Italy,  and  is  oocjisionally 
met  with  elsewhere.  The  Italian  pcasanti-y  liavo  common  namCM  for  it,  cjr. 
ppidttziotie  stAtoiiHiftuile,  but  Uiga  of  Najiles  drew  especial  attention  to  the 
alfection  in  1881.  A  white  fibnms  nodule  in  seen  to  he  placeti  astride 
the  fi-aomim  over  whirh  the  luucoua  immbnme  is  intact.  It  is  composed 
of  tvhitc  fibntiu  tisiiue  containing  i;o«iriophil  U'lls.  "So  orguni^ims  have 
been  identified.  It  is  due  to  the  rubbing  of  the  fnictium  ujxm  a  liurd 
gum  or  precocious  inct^r  whilst  sucking,  especially  when  the  mouth  is 
not  kept  dean.  'Hie  child  may  be  otherwise  healthy,  or  snffer  from 
ga'itro-enteritis.  Usually  the  malnutrition  and  the  dirty  mouth  preoodc 
the  swelling,  although  the  swelling  aggnivatos  lK>tb  conditioni;  until  the 
child  cf-as*!s  to  wko  itii  footl.  Inquirieji  have  failed  as  yet  to  discover 
why  it  should  occm'  sporadically,  and  why  it  sliould  1*1*  eudemi*'  in  Italy. 
Eventnally  the  swelling  di^ppcars  spontaneously.  It  may  lie  8|>et;ilily 
got  rid  of  )iy  excisiun,  and  this  may  bu  donu  when  the  mouth  is  cl>oiiu 
and  the  nutrition  of  the  child  good  enough  to  ensure  primary  union  ol 
the  sutured  mucoua  membrane.  Aft4.T  removal  uf  the  precix'ious  incisor 
the  swelling  hjis  at  oulv  disapi>eanKl.  Usnally  the  trentmenl  is  general, 
and  conitistA  in  improving  the  nutrlunn  of  the  child,  keeping  its  mouth 
clean,  and  in  avoiding  irritation  by  unsuitable  teats.  If  the  swelling 
shew  signs  of  ulceration  it  should  l)o  painted  with  a  weak  antiseptic 

.■fnitr  /lareiichtfuntttfus  t/loi'sitis  h  esjieciatly  set  up  by  morcurj  in 
an  cxhaiiste^l  patient^  whetht>r  given  for  E3'philis  or  as  calomel.  It  may 
also  ro«nlt  from  infection  after  a  wasp-ating,  form  |>art  of  an  attack 
of  erysipelas,  or  of  infwtion  by  anthrax  or  by  trichinae.  It  aUn  follows 
a  chill  and  exposure  to  foid  odours,  especially  when  alcohol  has  been 
freely  uken.  But  glossitis,  or  heiniglitssilis  when  half  the  tongue  is 
e«|iecially  swollen,  may  occur  in  casee  with  a  dry,  fonl,  neglected  mouth, 
and  thus  cotnplicat«  enteric  fever  and  infections  generally.  The  eoui-se 
taken  may  be  that  of  acute  swelling  of  the  tongue  and  sublingual  tissDe, 
with  the  development  of  a  snblingnal  abscess ;  or  the  oedema  may 
spread  lo  the  fauces  and  produce  oedema  ^ottidia,  or  the  alMorption  of 
fllrepiococci  may   lead   to  septicaemia.      In  gout  and  rheumatism  the 
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tongiie  does  not  seem  to  be  aifectcd,  the  pain  having  iui  orit;in  in  the 
fancea. 

TVeaUnent. — Cleaning  the  mouth.  Sairificaliun  of  the  ti^nigite  to 
rvlievo  oedunuL  InctHion  of  a  suhlingtial  ahHccg);  thi-otigh  the  floor  of  the 
mouth,  or  bciioath  tha  chin.  Treatment  of  oedema  glottidis  hy  gcarifi- 
caiion.  intuliation,  or  tcni|iorftrj'  larj'iigotomy.  Arrest  of  streptococcal 
infection  by  antbttreptotNicoil  xi^nini. 

CftTOJiic  GhitAUiji. — Si!«  under  HiTpt'M  and  Ltniltokeratosis,  pp.  31 1,  312. 

(ihsswlifjtia  ej-fiJiidirti  waa  doscribwl  by  Kaposi  aa  a  condition  nut 
diie  tfl  nr^nisms  in  which  the  changes  did  not  spn-ad  beyond  the 
epitht^liiini.  It  dc|K;iids  on  tho  nervous  and  dyspeptic  disturbances  noted 
under  Ho^pt^s  (p.  311).  'V\w  treatna-nt  is  the  sjune,  lot'iil  pnrt^^ction  by 
jM4iniing  with  nitmui  of  silver,  cart-fiil  dieting',  the  iulmitiiwtration  of 
aikahs  nr  alkaline  mineral  wate?"s  and  of  imn. 

(rhMitii  pnyillnn*  is  intianimation  of  the  individnal  pupilhie,  and 
occurs  in  gouty  tind  dyspeptic  persons,  in  pulmonary  tuberculosis,  nnd  in 
kt'philifi. 

Actiwtmyctmx  itf  the  totupu  is  often  but  not  always  stai'ted  by 
impaction  of  u  imrtiele  of  veL')Hablc  material  in  the  ton^e.  An  indolt'ut 
itodule  fonn-s  and  if  it  is  not  excised  may  )'eeome  a  cold  aW-e*i,  and 
after  bursting  leave  a  discharjting  ainus,  when  a  diagnosis  may  be  made 
from  the  pus.  As  the  >K>lid  nodute  cannot  hv:  diKtingui^hed  from 
tulwjrcnlosis,  excision  is  genei-ally  a<Iopte<I  as  being  more  speedy  and 
oertiiiu ;  although  if  the  actinomyces  granules  l»e  not4Ml  in  the  pus,  the 
diseuae  may  be  cured  by  incre^tsing  doses  of  iodide  of  potassinm,  up  to 
I  u>  1  drra.,  three  timcM  a  day. 

Tiiix'rculniis  of  ihf  Umipi^  occasionally  aUirts  round  a  foreign  body,  and 
is  discovered  when  the  indolent  nodule  is  excised.  TuberculimM  ulerrs  of 
the  tongue  are  genrndly  secondary  to  pulmonary  tuberculosis,  and  the 
niccrs  aro  continuotisly  liable  to  reinfection.  Tliey  form  especially  where 
the  teeth  have  cuused  an  excoriation  on  the  tip  or  sidee.  A  nodule,  a 
eohl  abscejis,  or  an  indurated  fi?wure  may  first  be  seen  ;  or  an  excoriation 
cnny  slowly  dfvpt^n  xrith  it**  b;iiw  covered  with  mnco-pns  .irid  pulpy 
granulations,  whil'<t  th«  edges  are  undermined.  Karely  the  disease  is 
inpiu,  a  slo%v  progressive  ulceration  which  in  several  cases  has  been 
inoctiUtn<l  from  pre^'xisting  lupus  of  the  face.  The  lx>Bt  treatment  for 
an  isotnhft  nttdule  is  excision  and  suture  to  escape  reinfection.  If  this 
be  not  pntcticablo.  it  is  8cnii>ed  lightly  and  paint<)d  with  increasing 
strengths  of  lactic  acid.  Fain  may  bti  relieve<i  by  ortboforni,  morphine, 
Of  e<icaine  and  starch  po»'der  du«ted  on.  lint-  the  essential  treatment  is 
the  general  one  ;  nnletw  it  Is  successful,  nil  local  measures  fail  owing  to 
ocBuunt  reinfection  by  the  sputa. 

Id  IrpTffjnf  there  may  be  pale  tubercles  or  patches  on  the  tongue  and 
palate,  which  may  ulcerate  ;  the  tongue  may  become  anaesthetic.  In  a 
■(►crimen  in  the  Museum  of  the  Koyid  College  of  Surgeons  there  is  a 
Dodnlar  thickening  of  the  dorsal  surface  of  the  tongue  (I'ide  a\ao  Vo\.  II. 
Part  n.  p.  titi3). 


Si/jihilis  "/  tite  Tmgne. — Syphilis  baa  oiten  been  inoculHted  on  the 
tangiie  by  kissing,  nii<l  among  glnKS-Motviir^  fmm  using  the  SHme  iiioutti- 
pienea.  Infection  baa  aUu,  but  with  lost!  certainty,  been  attributed  to 
smoking  pipes  in  common,  to  smoking  cigar  ends,  to  pstssing  round 
wooden  cups  and  sjwons,  especially  in  iCussin.  It  has  sJso  Ixren  traced 
to  thu  nioiitbpiect;  of  mu^icitl  iimtnimunUi,  uiid  lius  \h:cu  tnmafcrrcd  from 
one  meinbei-  of  ii  family  tu  utliuns.  The  BitiiiilJon  of  the  chancre  ra:iy  be 
duterinined  by  oxeorifttions  pimlucod  by  u  bluirp  tooth  or  tootb-phito. 
It  is  nuorly  alwuys  siJiglc  iLiid  neur  thu  front  of  the  tungne,  at  ii«  tip 
or  edgtif  but  it  his  be^n  seen  on  the  biue.  A  chanci'o  on  the  tongue 
foims  a  raJHed  patch  with  an  excoriated  surface,  a  hani  base,  and  a 
variable  amount  of  Rin-roiiiiding  induration  and  ocdctna.  Dccration  tuay 
give  rise  to  un  iiidnnitod  tis^ure^  or  to  an  ulcer  like  the  1h>w1  uf  n  spoon. 
A  chancre  ib  rejulily  diagiioacd  by  tlic  invariable  seijucnce  of  indunitud 
and  enlaiged  glautis  in  th^  neck,  and  a  rash. 

(rtafraiixii  s^ihiiis  produce*  mucous  patches  which  arc  multiplo, 
espocially  near  the  anterior  end  of  the  tongue.  Tht*y  consist  of  hyper- 
troplu'ed  pjipillie  with  a  greyisb-white  film  of  nmcus  and  fur.  Where 
the  papilliut  are  absent  at  the  cdgos  and  under  the  tongue  the  (latch 
appea4-s  iis  a  mere  excoriation,  or  it  may  bo  altered  by  iMiutlon  of  thu 
teeth.  The  diagnosia  chiefly  itisia  on  finding  otlu'r  evidences  of  syphiJiu. 
Tboy  are  very  infectious.  They  may  be  painted  with  lotio  nigra,  or 
bichromate  of  potash,  10  per  cenL  SVhon  irritated  by  tobacco  smoke 
or  in  drinkcrn  the  mucous  patches  may  l»ecomo  fissures  and  ulcers. 
Tn  adulu,  us|)eciidly  in  smokers  and  when  the  teeth  are  ill-carod  for, 
leukokcnitosis  foUows. 

Guintiuifi  and  scieradng  glomtis  start  along  the  middle  line  of  the 
tongue,  or  where  especially  irritated  by  a  tooth.  The  gumma  forms  an 
indolent  lump,  then  breaks  down,  and  when  complicated  by  septic 
inAammalioa  miy,  from  its  surrounding  induration  and  temporary' 
glunduhir  crdargcmenU  bo  mistaken  for  cancer.  Other  evidences  of 
syphilis  may  stiggoHt  a  course  of  treatment,  and  at  any  rate  a  piece  fn>m 
the  margin  of  the  ulcer  may  be  examined  microscopically  before  advising 
an  ofieralion. 

Tertuxry  sd^rMing  glomti*  causes  an  indurated  maas,  and  the  lUTecnon 
of  the  surface  by  ehrooic  ulcers  and  fissures,  or  the  opilholium  with 
lenkokcrauwis,  renders  the  part  very  liable  to  cancer, — os^ieeially  when 
there  is  continmd  irritation  from  toKicco  and  alcohol.  In  all  doubtful 
cases  a  piece  mucit  be  removed  for  micixtscopical  examination. 

The  liiuiunf  tonsil  is  occnaioiiaily,  very  seldom  imleed  a«  coniiuired 
with  the  other  tonsillar  structures,  afi'ected,  either  by  acute  in6ummalioo, 
M>-callcKl  lingiud  i|ninsy,  chronic  h^'peirtrophy,  or  cntai'gomont  of  the 
muc«)Us  follicles  in  which  may  lodge  concretions  composed  of  epithelium 
and  leptothrix  ibrejuln.  The  veins  over  the  l>ase  of  the  tongue  may 
seem  prominent  All  ihuL  k  usually  needed  lEi  to  stop  Kmnking  and  to 
improve  the  (latioQt's  health.  Local  treatment  is  very  nirely  nHjuired ; 
tbo  exceptional  cases  ore  treated  similarly  to  the  faucial  tonsil. 


7'hrfrnfflatml  tHjnmtra  alt*  found  in  the  position  of  th<»  foramen  caecum 
or  beiH'ocn  it  ami  the  hyuJd  lione,  in  thy  line  uf  the  ihyroj:loRfia!  irnci  (if 
Uia.  The  swelling  has  n  dusky  red  c-ulour  mid  niiiy  bo  covereil  liy  intni:! 
epilholiura  ;  it  umy  vary  in  aixe  fn>ni  tlmt  of  a  \nai.  to  thul  of  n  cbcriv  or 
motv.  Blood  may  liecome  extniv.-iHii.to4)  tiito  a  cyst,  or  the  epitlielium 
may  yield,  and  recurront  attaclcB  of  haemorrhage  occur.  Thoy  are  more 
commuti  III  females,  niu\  attention  ia  upl  to  he  ilniwii  to  them  ut  the 
oti^et  of  meiiKtnmtiiui.  Tlie  lU'iitt  iniportatit  point  is  to  make:  out  how 
mneh  uf  the  ihyrotii  structure  is  reprejwnted  in  rhe  t«nigue.  The  |;hind 
in  the  nock  nmy  be  entii-cly  abaent  to  palpation,  after  death  i\  litllo 
cystic  ti&siie  only  faaviog  been  found  iu  the  position  of  the  thyroid. 
It  U  therefore  \rrong  to  remove  the  tUTiionr,  for,  by  lioin^  ao,  most  of 
the  thyroid  gland  tinaue  the  patient  hiut  m:iy  lie  rt-in<ived  and  the 
Iwtient  may  then  suffer  from  myxoedema.  The  cise  rIiouIiI  Hrnt  \m 
treated  on  the  same  lineR  as  for  thyroid  hypt-rtrophy.  and  the  »wclling 
will  often  sulwide.  Only  when  there  is  rvciirrenl  hin-Muorrhiige  should 
the  cautery  be  u|}ptied,  8o  ae  to  bum  down  the  projecting  portion. 

MarrottloKirut. — Knlargcment  of  the  tongue  may  Iw  present  at  Wrtb, 
or  a  tumour  may  protnido  from  the  mouth,  and  has  proved  reinovable. 
They  aro  icmtomjia  or  embryumas;  donnoid  cysts  or  congenilid  ratjuUw 
tDay  also  profhice  this  enlargement.  A  macrogl'jssia  coni[H>seil  (if 
hy|KjrtTophied  miiaciilar  tissue  may  he  soon  in  idiots ;  or  the  hypei 
trojihy  mav  be  unihiteral,  and  cnincid*?  with  muscular  hypertrnpliy  of 
oae  half  <if  the  )>ody.  Lyuipliangiumatiiuii  macrogtossiu  may  eturt  frum 
K  citTimiscribeil  lymphangioma  of  the  t^ingtie,  or  tie  from  the  drat 
difiuse,  iho  surface  of  th<)  tongue  being  thickened  like  that  of  a  calf, 
lingua  vituli. 

A  peculiar  enlargement  of  the  tongue  has  been  foiuid  to  be  duo  to 
oeuro- fibroma  tons  L-iilargements  of  the  lingua)  or  bypog]o!<£al  nerve. 
Other  manifeaUi lions  of  von  Kpcklinghansen's  disfnae  may  be  present, 
but  the  condition  of  the  tongue  haa  cxiBtofl  alone  in  the  case  of  children. 

Mnliijniint  disetm:  of  llu  loiif/ur  h  mainly  of  surgiial  interest  (fee 
Itoferenceft  under  r^eulcokeratoois,  p  .'127). 

For  Xor^om  Affections  of  the  Tongue  see  references  1,  171,  172, 
1T3.  174 

REFERENCKS 
Oeneral.  iududing  tb«  EarlMr  Bornvaoti.— 1.   Ui'ILin  ntu)  Si'i:n<  kk.     Dhfittt 

o/tlie  T-a'juf,  \mni.  -2.  Kl:\'.s,  "  l)ii'  KlLl'utiL IUi>;i^tl  <I<:r  Mainilii'Iil'-,'  ^iMuaiJtls 
SpeevUt  /WA../.J/W  ,ih4  TheTa,>i^.  Htl.  xvi.  Teil  i.  At.l.  J.  I.  Hftirio,  I8fl7,— 
3.  HiKt-Lirz  ftuJ  KCmuki.  "Di*«&Aes -if  Ihe  Mouth,"  Tvxatietk  Ctntufj  Prattict, 
noX.  viii,  L'^p*. 

pBthoIoffy  and  Bactflrlology  of  the  Month. — L  Ptoi:«M.    "OixAniMii*  in  the 
Ba]jv»,  "    t,'<f"iuiii   .W.i/..    i;<iii,    w,   i'.ti.     .'>.    UiLiiKftr   ct    Liri"ll.\NN.      "Ix  MkTo- 
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M:  l/wuiA,  Ij.ii.Ioii.  IW>:1:   "  riniii.l<i>y  nfOrnI -•^riwia,"  AnX  A/iv/. /.iwrn., 

)»t.»,  ti  I  "i-i .  ■TvoiTfiotii  alri-nlari-B," /.«!«*/,  U'OR,  i.  UtW.— 7.  (JiTiiiitK,  "On 
i]itnrd«rs  f»iicikt«.<<f  with  ]inttiury  ilimiltioii,"  Prurtilionfr,  UlOfi,  Oct.  ^.  &I7. — 8. 
Ht'smn,  W,  "Oral  tkpm  a.«  m\-«iiiw  of  «li>caw  in  rvktion  to  gcnt^ral  tiioliciiiB," 
Imnctt,   1M2,  i  1447:    Brit.   ifed.    Journ.,    1901,    U.    13&8.— 9.    Millkii,    VV.   D. 
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The  Mierv-orga»i»mt  of  th<  MmitJi,  lioiymc.  1881>.  «nd  Hi*nv  Hiil'tp<|u«(t  cwniiiiitnira- 
tioiu  :  "New  Tliporii'*  ooncrtning  Di-fiiy  uf  tin*  TpkL,"  ihnlol  Cvt>i«it,  IPtV-,  Nov. 
y.  121W.— 10.  Ni>liP<itritTrt  UK  Vhahii'a'.  "Kt-ranlir^on  t)n' iMrHTiKiugicii]  KIwra  of 
thft  normal  Mouth  of  Infants  during  the  fir*t  ftw  Moi.tlii*  and  wlicn  IVtlinp."  J»■cA,^ 
jj/«.  (/f  mri/.,  UlO-l,  ti.  aaOl— II.  SlnKKM.  "TJiu  Cate  of  Chiliiima  Mnullia,  '  Ittit 
.Vttl.  JourH.,  1«M.  ii.  1»74  :  "Onl  Semis.'  Uuerl,  1906,  i.  5M.— 12.  WnrKl.Elt.l 
"  Dentil)  ni?;eiiiu- ill  PrchUturio  SkulU,"  Zktilal  CufMiut,  1906,  A]>ril,  )>.  A'li. 

Clinical  AppearancM.— lit.  Ti^kinsok,  W.  H.  "On  llic  Tniittur  in  ItinrBsv." 
l.i,»rfl,  lOil.H,  i.  liliS.  (A  dilTorent  vieM-.)— H.  MiLUtlL  "fur  ui)  tliv  Torptf," 
MHiu-hra.  y>'r.i.    irfhn.^liT.,  ItfiQ,  S    1126. 

Entptioiu:  (a)  Erytheina.— UV  Mioikikox.  "MulK-r'H  RiiiyrrKiiil  fUmwitw." 
Be.  I.  kUi*.  U'ekaAehT.,  \HW,  xsvii.  lOJf.  -  Id,  Mili.auh.  "  Ituctnl  KntliMim."  JiuiL 
tt  nifUL  tot.  mtd.  rf.  hdp.,  TarU.  ISOa,  3  «t.  x.  601.— I".  WKliTHKiMKiu  "JlBrginaJ 
ErvtlicliM  of  til*  Toii^uo  ill  Infuntx,"  Mitnehen.  vitd.  IVrhnsrhr.,  ISW.  xli.  Vift.  (b) 
lichMt— 18.  Ues.mkii.  ^»wi.(/*r/crw«o(.  *■/ j./;^..  1S81».  >.  322.— IP.  CwH'KrK.  Aihai 
»/  Skin  IftMOff,  vol.  ii.  |>1.  Ixxxviii.  %■  41fi. — 20.  DrbtiKi'iin  i-t  i'tikcHK  Ann. 
ttriUrtnat.  rl  »%jfh.,  1S»7.  viii,  filD.— 21.  Hai.LiiI-RAI'.  fl/ui,.]}.  M»S.— 22.  Hl'UHlNsoN. 
Arfhirt*  of  Sur^nj,  IS^S-S,  ir.  315  ;  lSfl3-4,  v.  19:  1897.  Tui.  .'.8.— 23.  I.WALlWt, 
Ann.  ilr  ilrriiiitl.  rl  iif/Ji.,  l&OO,  i.  121.  (Manj  olbrr  ccuu's  MilwOTjiirntly  in  tli« 
Amiali'st.  (c/  Black  Tonunifc— 24.  Emeiiy.  Uabtoi'.  h  Nnuuir.  Ann.  </^  domat.' 
€t  syph.,  1903,  iv.  144.  (found  a  Irjibttlirix  in  long  c{>Jl)ii'Ua1  riUnirnts,  awl  think 
Oip  cglourdue  to  the  ei^thelitnii-)— 25.  Oikihale.  ItUeraai.  Vrnl.f.  i,<iri/«j^i/„  1901, 
83,  (Would  diatiu/fuiah  hyiwrkfratoftia  IJn^iae  Ironi  bl&ck  tonRiie  whirli  lii>  a.'^crit'pK 
to  a  niiii<<ir.)  241.  .TiiH\>Tit>d.  Zirrt/fifrcan^M.  l(K)f>,  xv.  L6'i.  jMarl^i-il  vm-f  in  ultl 
nmn  nitli  nWr  of  ioumI— diDai-ix'nn^i  iu  a  ^xrrk  uillmut  Trr-MtJti«iit,'i — 27.  Maiuvai.. 
JUnl.  f;frifnl,  N.V.,  IHOO,  0>-l.  27,  Kltl.  (In  gri-Jii  siiiiikiT,  lili>rk  t<ingii<*  ili'-A]ijii-Ani| 
and  rfAj>|>«ir«'d  an  !«'  left  otf  and  n:«unn^  >iiiokiiif{.] — 28.  NovF-s.  Inirr^oi  M.  J.. 
AuHlr»1..  IftOft,  s.  IM.  )I>«wrilm«  growth  of  Aaptrrril/ua  nifjrr  on  the  toii^ui-.  1-  •^. 
KiMUK  i-t  WifiL.  — Wnn.  </«  derinat.  ft  syyh.,  \Wi,  iv.  838.  (Cuitivatrd  Uigv  Mack 
e|«or««  fixmi  the  tonf^ui',  hut  tkiled  to  r^'prndutx'  thL-  ditoitfep  with  it.) — :iO.  Wixrictt'. 
"A  fnviis.likfvriii'liiin  of  ihtftml  iiiiirntTKiiit-rnhniiK-i'utiiiM-d  \iy  Aspergillnanupr»etn»," 
J'fuiii.  i^f  f'lifan.  ond  UrnU-'l'iitt.  lit*..  N.Y.,  lSt'7,  w.  VI. 

AcutB  Stomatitia  ID  BelatloQ  wilb  Hicro-orgauisina  -  Fy^oetic  Cocci.-  Stapby- 
loeocCUi.— 31.  r.iv.vi:,  .1.  K.,  "  I'li^lijUr  Sioinatiti:*  with  Iifi^nyo,  ■.■■■'.  7'A«««/«/« 7Ai*b. 
Jt'fi  .  \HHH,  xiii.  .lOfi.  Streptococous.-  32.  Rr.RKAlil>.  "HtiMimltliEi  with  M-)>tMH 
ra-iii  Himiilntin>;  *a»rlet  F"v«t,"  JSrit.  3ffd.  Journ.,  1901,  i.  1203.— 33.  JtoX^^ 
"ExtruMvi'  Itnt-iuorrha^e  into  lhl^  lloor  of  tli^  mouth  and  c|>iBtaxib,  occurring  in  a 
hfirnioiihilii'  during  (ho  eoiirsD  of  suarlvt  frvcr ;  n-covtrv,"  /.««iv(,  iDOl,  ii.  791- 
Ooiwrrhoftal  Stomatltia.— 34.  .IrxnNKK.  /Vu/wA.  ArtX  Jr.  tUn.  M'd.,  1898.  Iii.  PI. 
i'.'.  KiMHWi..  .1/mV.  Jirc,  N.Y.,  1903.  li.  761.-36.  RnaixsKI.  Ztsrhr.f.  Ufl'urt»A. 
M.  '?!,'fi..   l>i'.M.  \\u.  211.     r,Wilh  rnhmrijit  pUtr*.) 

Tbnisl)  and  Oidiom  Albicans.  — ^7-  B<>t  koiiosi'K  «>t  Hut  ttukiosuN.  "  Fonni 
Mii'ii>hii-iiii>-<>  dn  Mii'.^iiPt,"'  ('-iiijit.  rrnd.  Sof.  ile  hinl.,  I'jirii,  1905,  IvtiL  308. — 34.T 
IIeviinkil  "  L'pbtT  riu  Full  von  «ll{;:cniri»<'ii  Soor-Inrrktimi."  Drvtaeh.  m*d.  /l>A»<rAr,. 
1903,  xxix.  581,  (J04.-39.  Plait,  H.  C.  yDiu  llMdicupilw  wlei  Emnyr-ii-u, " 
Hnniibiieh  drr  fatbinirtifn  i/Hro-orffiiniitiHm.  KuWf  liwl  Wiumfrnmnit,  I,  M,  19<K1,  575. 
I)fr  iifMT\'i\7.i'  (inchidiiig  history  and  rvfTPOcw).  —  40.  ]*oi.i.a»;.  "  Mugu-t  idio- 
[latliiijUi'  chfjc  drn  wltiltH  PD  lioniip  nanti'-,"  AreJi.  inttmai.  lir.  Lor^mg.,  1905,  xx. 
419. 

01phtli«Tla. — II.  Trkvkj.yas.  JJril.  Mfd.  Jutim.,  1900,  i.  896. — i3A.  WbaetmS. 
Mrd.  W.fi,  t'liih.,.  in:.';..  \\\\.  406. 

ICembranouB  SUtmatitla— 42.  Hale  and  Ajiauk    JTn'f.  Utd.  Joum.,  1890,  U.  tfiS. 

(Kouixl  S'lt/•>ll|l<•f■l^frH^  piUHjfnr*  'I'iT'  <h  nli<l  "th'-r  (iii;jini-.liis,  i 

Acat«  Ulcerative  and  Gan^enoQs  Stomatltia.  Noma.  Cancntm  Oria.— 13.  Baakh. 

"S|<jiM)iOrDrniiL'v  I'u/.illfti."  ff<tiull'tii:/i  dfi  jiitAinfrnru  Mil.i-  f^-Hiuinntn.     KolU  uiul: 
,  Waswniinnn.  Ei;,':iii/iiiit,'sli.ind.  lite  Ht-f!,  S.  270.— 44    Bc«i'r«Hti'  aihI  Shaw      *•  Kii 
CAjirMof  Ai-uu"  Lvuk^'iiiiji."  .Vtf/..''AiV.  Tra»*.,  I^indmi,  Is-Uft,  lixxi.  343.-4'.    Iii  i..r, 
"Ziir   I'aUiograie  der  %(xngniixi>*i-M   Mnnd-  mid    Kai*lirii-Kiit*iindunj;rn,"    /  '■ 

yath,  Anal.  tL  ulUj.  PtUh.,  190."',  xxxviii.  IS-t;  UU-rin  Taf.  TJii..  v.  ix. — 411.  '  i. 

Antt.  df  drrmat.   ft  tie  aff}>k..    1906,    v\.   27l*.-^7.    FlwMEIl.      "Foetid   St AtiU»  i»i 

rt'lotion  to  Barillfta  Cf^i  trn>ui»."  Zi*chr.  f.  Hjig.  n.  /nffttimiatranl!:,  1905,  xlix.  339. 
—48.  Foui^nroy  and  \'p.tcr.  .loxcs.     "fltri'irfjuthrix  lufivtion."  /WA.  Sof.   Tratu., 


DISEASES  OF  THE  MOVTH 


3«7 


lOOa,  liiL  M  :  Rrit,  Med.  ^ourn.,  lliCKt.  i.  9(l&  ;  La»«l ;  IS04,  i.  4S7.— 48.  H;tltw<>r>|t- 
VAUKKn  and  I'AN-mx.  "Cai«i!  or  Stomatitis  iin<l  ToDrillitu  in  which  VincrntV  di<iro- 
ohacu-  lUii)  lUi'ilhifi  were  iifWiimt,"  iMivtt,  iwa,  \.  4.1?.— CO.  IIbujiuax.  ''TIk  Eti- 
u\ogyni'Som&,"  ATfh.oj  PtUiitt.,  iso.'i,  x*ii.  817.— ftl.  KLKl^,  E.  tiacimo  in  AtuUit 
ChoUrn,  IfiSi*.  ]i.  10-1;  M*'-n'-t'r^attitiaiAand  IHtttt**,  new  ci3.  1696,  p.  709.  ilnftletlAr 
iUl»il  Joue  11,  llK)d,  Hr.  kiriri  wiyit :  "  My  nu[>ri^itiiiit  ix  IIiiU  tlif  )Al1icilo^ii-al  |in>eeM 
iH  not  due  10  either  the  itfitilla'dr  *]>irochAeir  deKribed.  It  u  mure  hkely  that  n 
ntni'lutlirix  U  »t  wurk."K- 52,  I.iNOAKi).  "Ou  the  Etiology  »rUl(-tTativii  SloHMtttiii 
orCBocniiu  Ori»,"i>M.w(.  15**.  ii.  15ff.  (Al»  letter  from  «utli«r,  «UU-«1 -luly  H5,  I!K)6.) 
— Sa.  rRkTHRK.  "  Tpbcr  Noma  und  ihn-ii  Errogtr,"  AreJi./.  khn.  Vhir.,  l>*y»,  Ikl,  liji. 
8.  111.  |Wit1i  Lr<Jod  microphoto  aod  two  ]>hotos  orcxtvO»ir«  dcettuctiMii  offiicv.) — M. 
rt-Arr.  "Stuoieri  zur  lii)Ktvriolu);i»chrii  DuigitMii'  dcr  DigihtUvrin  uiid  der  AliKineii," 
liCHiaeh.  ■>t»t.  H'fhnf^hr.,  1894,  8.  920.— &5.  Kankk.  "  Eiii  weitirrr  BcitrBu 
zur  Bcbiutdlung  di^s  nonmtnxfit  IlrKud  dumh  Exdnion  der  crkratilcten  G^wohni, ' 
MiUuhtn.  «rfJ.  Wfhntehr.,  1W)2,  xlix.  1789. — f'6.  VisiKST,  N.  "SyriilittJumtulrtKieBl 
Dbi^oslk  Jt-  lAu^iiK'  ii  Hpirillo  ot  baciljen  flif>iroriii«i  (Aii^m  Ue  Viu>H-iit),"  Luneet, 
1006,  i.  1260  (uith  tit{iirf.  »n<l  fiill  liil>liii^ni|ihy)  ;  "  Ktiolu^ii;  den  nloiuAtitcs 
•voomliiirfn,  )iiu1ii-uli^reiiicut  do  la  Mtoiiistitc  monjuriellp,"  iJotniM.  rrttd.  Hvr.  </*■  liiot., 
1905,  Ivii.  774. — &7.  Mr-tixaKii.  "  /entciniug  dcA  Miiiidbodi*:tB  dtiroii  uitieii  eutxutud- 
lioben  ProrraR,"  l^itttfhe  uud.   IKeAiwcAr.,  \VWi,  ssis.  vcr.  B<'i!.  '2W. 

Berp«  and  FompUgiu. — 58.  Blvmeu.  •■  Epidemiolyeiji  bidlosa  heredlUrU," 
Archirf.  Ihrm'i'-I.  u.  s,jj,hilis,  IHP'J.  ii.  10,  ErKiiii/iinf^Nlnrt.— r.fl.  Kakuiw.  "Two 
cm.*ea  n(  L'hronin  ['eTiiphi){iut  oT  the  Mouth,"  Jfotifft  JJfil.  tin'i  -Vt/rj/.  .I"<irn.,  11*04,  clt. 
S71. — rtO.  Ki:KinicH.  "  IVmtihiKUa  of  the  Skin  Aud  iluc-oii.i  M^nibmic  of  the  ^luiith," 
Arrhivf.  Itfrmatui.  m,  Sy/ikit-ia,  ].  37P.— 61.  KiUEU.  Atlu»  iter  KtJtlLxtjiJhraHkh'itnt, 
IS92,  Itf- ;ifi,  V.  ;i6.— fia.  ItiLi.Kn.  "  K-iiipIiiKiiB  eliroiiiuiiH  viilgariA  in  th#  Mouth 
Bliil  nn  Ki>iyiiilU>i,"  .Wir  Y-irk  Mat.  Journ.,  Igil7,  \xv\.  1  mud  pi. 

Lcakolnr&toftli.— 4)9.  Bahk.  "Fi».iired  TorlKu^^,"  Liverpo'^t  Alfil.'C'fii'r.  Jnun., 
1890,  X.  iiU.-'H.  HiKrHRl,E«v  i.'t  Jaiijikji,  "  t*n»T»[ilaiua  of  llin  tungtio,  |>r«fli^jN>s. 
int;  in  ihc  vohd?  to  tubcn-le,  ind  in  older  jieople  to  caiifur,  "  '.'.  H.  Xltl.  t'ciMj, 
inltmnt.  Je'Mf'i.  Purit.  IPOO,  Sevt.  tid  denuAt.  ot  cTph.,  j).  50ii.— 6.1.  Hp.i  K.  "Paor- 
iaiis  liDjfQAr  liri  ein<'iii  Kiiiiie."  I'tsl.  vml.-fhiT.  Wntx,  lyOfi,  xli.  '207,  1112. ^fl8. 
HiujWS.  J.  "CAnvvr  followiiii;  Iuhtliy»Mifli>f  lw(-lvi>yi!«rH'EtAiidi]ig,"  Tnots.  Vlitt.  Soc., 
f,fitid.,  s.  I'ift  ;  xi-  "iy,;,  6?.  BfiLlS.  "Early  stjiiEi.-j>  nl'  I'jiin-cr  nl'  tlii-  Tnnunr," 
Bht.  Mfff.  Jnum.,  IJJOiJ,  i.  1201.— 88.  pA>u«.  "SoltroM  eii  biiad«  liii^iiiri:  dv  ]m 
lanffih'."  [Olowitf-il^pajiiilantti  iiuui'MMird  dr  KotirDJer].  Amu  riedrrvU.  el  Bijfih.,  11)03, 
4"«  ••■r.  T.  i*.  5&3.  [Acconling  to  Eoiirni'-r  it  may  still  be  infwtiomi.)— 69.  GAS-ntf 
et  TutimuEKK.     *'  T>-OH)]tlA!>ie  Hn^^uate  ^y  |thilitit|Ui-."  /ittll.  ft  J/Ax.  Sik.  omil.,  Parifl, 

1903.  Usxviii.  40.  {An  iusidiuus  tpttliulioniatiiitrL  iolihnilion  of  Klund*  in  ii<:rk  ; 
death  troai  broi)i-hi>i>n«uuoni«  without  any  bU]><-rti<-iAl  cliuiifii-  in  leiiko|<li\kitil  ]Htti-h  or 
ulcer.)— 70.  l^'trii.MKE.  Onz.  AfW.  tlr  mdl.  'f 'A  c;..r.,  I'nm,  1»0<»,  xlvii,  1081.  {Kijttal 
otMHiifil  initn,  31  wmtieii.  Cituror  inSH  tNTcriit.  8ixly-thn:i'ori:&nc«rrwifHon  lon^e 
oat  of  P6.  Twelve  mtieoti  who  hwl  ffiri-n  it^  MiiokiDtf  lor  liflwD  nio)itli->  U>  twtuly 
yvmr<  "lill  attackeit  by  'wpoer.]  — 71.  HitiiirsKKi.n.  .fciijit,  Ahk  M^tl.  A'sne.,  ISOl, 
Map-h  'i'i.  y.  8-"(4.  {Syiihilui  twenty  year*  before.  iviikopUkia  ten  yeni-s  bi-riinj  onsvl 
of  •  ■■'  i  '  —72.  LKTlfLLE.  Hull.  Sfit:.  annt.,  I'lrna.  IftOI,  6  air.  T.  iij.  130. 
'Ni  1  clU  uiiirm^  tho  hy|i(.-rki^nitin<m't  oiOln  I'lillt-cl^-'l  alwve  the  Ipvcl  of 
tin-  .''-:  -  ;  _:.  .!i  I»y*r./ — "3.  LKBEi'itK  i-t  Duikllk.  Ann,  dt  dtnntU,  el  *iiph.,  1890, 
V&S.  \h  tioiuan  4{«d  43,  vrith  IciikiiiiJAKiit  and  leitinry  xypliilix,  hiul  bcvu  oidt-rtd 
lielUdoiiliii  Miinkiii|L;  for  aittlinia,  l-ut  »he  •lijiiikeil  tliar  Iwlladmina  ninl  took  to  Hiikokiiilj 
like  lo  *ix  tobai.w  cijraruttea  a  day,  o|iitlndioina.)~7*l.  P*Vkssevillk.  ■' Lnujfuo 
•r-rvtal'' rii  Mrrir  faniil-iiln,"  vlntt.  tUderinai.  *t  smth.,  1906,  n.  8.  vi.  141. — "S-  RArrrt  n. 
"Action  «r  Nitrate  of  Silver  (15  wr  wall  ana  Chromic  Avid  (5  jicrctiill  on  chri^nic 
};lo*Attia  undrT  the  ii)l1ui-Qoe  of  t)io  flrn'trto  ciirn-nt,  which  i-aiiM-d  lh«  |i.Ll<-heN  to 
rliHppcar  without  jinxliicin'i  irritation."  Journ.  Am.  Med.  Auoc,  Chicago,  190'i, 
xn*iii.  H27. 

Llpa :  Chronic  Inflammation  of  tba  Lip*. — 76.  At't-iiB.  "Etudo  anatoiiio-|>atb- 
«]ngi>;|n<i  de  U  ]>i-r);-«ho,"  Journ.  dt  tn/d.  lU  Surrleaux,  1906,  xxxvi.  *JOS. — 77.  Eihkx- 
tiKATn.     ".Maotdrhtfilia  with  fnlargt^MK'nt  of  the  iiiiicou*  gUtidn,"  Aautilt  of  SuYi^ttj/, 

1904,  vol.  x\.  p  320. — 78.  EoKiA'tK.  "A  pw-iuIiAr  AITwijon  of  the  mu^-otia  llciubruuo 
eftlia  Lijia  and  Oral  Cavity,"  Juu-rn.  of  Cutnn.  iimi  {JruH't-f'riMirij  Dis.,  \.Y.,  199B, 
xi*.  413,  448.    (U'ilhootunrod  pUt4;andiuii:ro|>hotosi.>^7t>.  KiiAr.<iK£L.  "  MavrvchoiUa 
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wiih  onliirgomeut  of  ih«  macous  Glknds,"  ArcJi./.  klia.  Chir.,  ISifi,  xliv.  S,  W,  hiTrn 
Taf.  i.  ti«.  2,  a.— 80.   Hi-iviiiNwoN,  J.     "On  a  fonii  of  Clironii^  liill«niii*lioQ  of  lln- 
Li]t!i  ■till  Alouth.  which  ftomctitiica  ciitU  fftCKlly,  and  w  ustmily  ■ttitmloU  by  iIijhwuh-  nf 
tlio  akin  «iii|    liailit,"   AVni.-Cftii:     Truns..    LotrlnD,    l)^l>7,    Ixx.    421.— SI.    JaMII:i«l>S. 
"  On  »i)iiii<  Nuiwrni^tiil  Atrt^ctitintof  th'.'  rc'l  I'uiliiin  ufttiu  Ui|>ftt"  /iril.  Mai,  Jimm.,  t81^», 
ii.  HIO.— 82.  LKJtAiHriiK.     "!>«  la  l'erlrt;he.'"  Pr»i/r<t  moJ.,  18S6.  2  ».  (v.  6C7  :  »1»''. 
JTAf  .Vtntie/U  Week;  IfidS,  2fiO.— J*."*.    I.I.<riEN»KIiO.      "A  wiwe  of  MacrochuilU  dnv   l»- 
cnlnrpcmciit  of  tliu  mucous  i^lUti'li)  of  ttio  Li|i.'Vptirn,  Am  Mf'l-  ,f«.v"r.,  i'liicnfin,  ll»0&,|( 
xliv.    I'f'fl.— 81.    UsSA.      "UcLiT  Erkrttuknn;,'«!ii  tlt-r  Sfl(l<>ini'lniHen  dts  SliimlfT. 
JJ'>ntitff>t/tt  /.  prttkt-   VrrHiah'lo^ie,   1S90.   xl  S.  aiT.     Epithelioma  of  th«  Lip  in 
Womim  and  Bojri-— 86.   lUrAsiir^M'.      Jtr-H.  M>d.  Jtmnu,  l>m,  ii.  ttj>.  *1  liu  >  «irl 
aged  13) —86.  Bkaplm,  he  Bilts,  M'Uai'»i-anii,  Musham,  0'8ri.Liv*»,  ami  RiKiKu 
\VtLi.lA»w.      All  in  flri:  .\ffd.  Journ.,  1892,  vol.  i.~87.    Ganooi.j-HE.     tfrit.  MfH. 
Juurn.,    ISHS,  i.   t^.    H   (l»y  aet,   16).— 87a.   JoUSw>N.      Brit.   Uc4.  Joum..    ISW. 
i.  1222  ;tn  a  boy  Offitd  IS). 

Chtnia.— 88.  Br.iiiiKii.  "  Hy|MTtmpliir  lios  Oiiigiv.-!*,"  JlntL  et  uiAn.  tioc.  de  Chir., 
litOS.  ixxi.  2y8.— 89.  BftAUF'tKLi  and  8iiaw.  "  hivt'Ciiwstif  A<riiti.-  I^-Hkai-inia,  ,1/.*/.- 
(■/<j>,  /■/■'fiw.,  1S©8.  Usxi.  3<a.  —  80.  Fox.  "Ilyiwrtroi'hyoftjmiiswiih  Leucocyu>si%" 
Jirit.  M"i.  Joum..  1893.  i.  237.— Itl.  Heath.  "ClirHDii:  Hyiwrlnipliy  of  Ounis 
r«<)Uirin>{T<3muvalof  ll»  Alvv<)larSUT|^n,"//nV.  .V«/.  JoHm.,  18P7,  i.  1073,  ( Witlitwo 
illiisiidtioiin.)— 92.  R<jii,  Cap  i»k  Punt  rt  Ciiomi-het,  "I*  >lal  (lerforanl  hiiocal," 
the  Ur  .itcuiloiwif,  ]yO;!.  |..  :<M:  CeHtramnU/.  Chiruiyie,  19r>|,  j..  Ji:Mt. 

PaUktA.  — 9i.   Ukrky,  J.      "t:oiif>uniial    rvrforariini  of   the   I'alnl^,'      Tratu.   f*U». 
Sue.,  l«wi>m,  11106,  ssxii.  222.— W.  Ci-inos.      ■'Tulwrciilar  I'li-i  ration."  »Vrf..  IhM. 
xix.    197.— 95.    Ol'   C'abtei-     "  Biicriil    Taln-rculosis   with    ["erforation   of    tlie    .Soil 
Falato,"    Lnnctl,  1898.  ii.  H23.  -  W.  Elleumans.     "Tonsillar  Tiiwii''  ii>  Ihr.  Sort 
Palato,"  Brit.  iM.  J-'Urit.,  1^88,  t.  131.    -97.  Cakkkjck,  H.  0.     "StoTnalitlt^  dnt*  lo 
irritation  of  4'|(tlheliat  Fnarln  in   tliu  tiimitli  <>f  Now-liura  Ctiililnn,"    Mnl.   /<^'"W, 
S'.V.,  18P2.  xUi.  4U.— 1»8.  tMMJtUALL,  aUo  I'aukki:.     "CooorcticaB  in  tho  Soft  V.iUX'- 
MBil    lli'ula."    Lanttt.   ISOO,    i.    181.-1)9.    Ilti.I.oi-BAi'    el    JitAXHni.wr-       "  Ilotisienii 
nolH   nitr    iin   Cn!)    lie    Mycosis    fniif;<)i>li>,    ari^c     Iw-aliHation    jinlntinc   t-t     iiiiliimttc 
Kli-iuUnO  ■!«  U  UnffiKi  ;  rcsuluta  <lu  l'AiilO|miA,"   .-fnn.  f/<  d-'tnuU.  ft  tj/iih.,  189S,  3 
iv.  277;  iirvvioiis  romniunication,  ibUi.  18'.>2.  iii.   12(J2. — 100.  LriioI'Ii".  "Ni'Ip  *\\i 
les  i>orlea  f)>ith<iHaI««  Av  la  Voiitv  iMilatliic,"  Arth.  d€  Biot.,  Gau<l,  18S1,  ii.  3M.— 101. 
S<'llAl«i.K.     "Uhon-a  uf  tip  Aift   PalaU-."  ./owni.   Afn,  Jfrrf.  ./«*..■.,  (888,   xi.   &S4. 
102.   Skiuuk.      "Melanotic  Sarcoma  of  th*    Hard  I'aiale."  Ikwiichf  Xttchr. /.   Vhir., 
UWS,   Ixxx.  209.  — l(W.  SriLl..     "Palatal  Ha*-m..rrliii«.s  in   Inf.nlilo  St-urry."  ifrti, 
Mni.  Journ..  Itfoe.  li.  187.-101.  Ti  bhy.      "DtstriiL-tii-o  of  the  Suft  Palalti  in  Chnini 
r.lan.ifDt,'  Tr'iHM.  Ctin.  -Slw..  I/iDflon,  190.%  xxxviii.  204.  — HJ.i.   ^V|l.l.lAUl^.     "i-'lnck-^ 
iny;  KoIm-  by  lli«  Sofi.  I'..Iiiti-,"  Arch.  fJI.it!.,  N.Y..  1888.  xVi.  83. 

PlyaUam.— lOrt.  llnrKliAUT.  ".HjiiiTatiim  bv  Mwn'iuy,  '  Moaaii^ir/le  /.  ftmkt. 
£jfr7iuiUhyjif,  1&02.  Bd.  34,  S.  113.— 107.  till.LtS  he  t'\  TOOKBTTK  ot  B^TTKV. 
"  Xprvoim  SiAlorrliofa,"  Compt.  rtnd.  Sit.  dt  hiil.,  ^ari^  1884,  8  )»*r.  i.  ft,  il.  1.17.- 
lOi.  Lmmit  rt  C^«^H.  "  f-'nta]  Uiet*rativp  and  Onngrenons  Sloniatiti*  fdllovin^ 
llic  lujfi7tton  of  Mcnmrr,"  L-tn-^tt,  lyOlt.  i.  4(!.'t.  — 109.  N<nT.  "M'asi>^ting  of  th« 
Toti>!Ui-  ivitli  Prt:fLi!.<i  Snlivation."    Itril.  Mnl.  Jimrtt.,  IWO.  ii.  ISII. 

Xeroatoinut. —1 10.  H\i>iir.>.  JfVia*.  Cii't.  .S<^-.  Lfmdon.  1888.  xxi.  176:  Hnun, 
18fll).  xi.  4S*.— 111.  Hali.,  a.  .1.  f>rirt.  ifnt  Jonrn.,  SltBlRfld,  1898-99.  Tiii.  M.- 
112.  llAitHiH.  AuL  Joiirn.  M'd.  iV.,  Phila.,  18118,  rjir.  312.-113.  Ri'jvitixaos.  J. 
Jlla^mt.U  M'd.  A'rtm,  1889,  Jan.  2(1.  p.  7«.  — 114.  Rftwi.Axrw.  Lnun-J.  1888, 
I  104. 

Influonuitorr  Svflllingi  of  the  SaUrarr  OlAnda.— 1I&.  Aiiai>IK.  "InlUniniaK 
S«t>lltiij<'-  of  ihf  .StilitKiiiilUrv  (;UIl'l.^"  Un:  .U*  h6p..  Paris.  1903,  Ixxr.  8*19. -IK 
At.ni*.nr.  "  P-irotiti--*  in  Tniriu-nrrs."  Brit.  Mfi.  Jfxtrn.,  18iir!.  i.  ey.  2.  -117.  A^.^t»«»| 
at  Taillaiui.  '■Cliajt;{ea  foIluHin^  Ligature  ot  the  Salivary  Ducts.*"  fomitf.  rrn 
itaf.  df  l>u-l..  Pari*.  l»82,7wr.  iii.  229.— 118.  Bartox.  "  Pamlilisin  K'hU!  Kewlintf," 
Lancfl.  1891,  ii.  H«9.— 119.  BAlTtl.  *"  Parotitis  rocuirin^;  wilh  XcroMomia,"  CUit. 
Sttr,  Tnina.,  lM9fi,  iTViii  282.-120.  Rri'KSAi.i..  "Tlw  Pattioli^tj'  and  rr(?vp«li..|i  tif 
Swroiidary  Parotitic,"  J/«rf.-t'At>.  Trant..  190\  Ixxxriii.  1  (with  other  refcroncws). — 
121.  Dr.iui|-r  v'FjrrtltES.  -fiouty  PamtitiKaud  Omitt  Oicliilifl,"  Mni.-Citir.  Tmnn., 
1887,  Ixx.  217-— I'JV.  IlovKlx.  '■■  I'liilaU-rnl  Pamlilix  in  K«.l"l  K'pdiutt."  ZoNori, 
1891,  ii.  1301.— 123.   6n£:i>-B.      '-IiifMtioD  of  thu  Salivaij  OlaiKta  in  tbo  Agfd," 


DISEASES  OF  THE  MOUTH 


3^9 


Brit.  Mf4.  JtiMTT*..  1906,  ii.  <?|t.  13.-124.  GriKABn.  " Gluan-bloweni*  MouiLb."  Lywi 
wmW.,  18S0.  xxsiv.  ;(0S,-12fi.  HAX.vr.  "Thi-  Origiu  or.<iiii.jiiir»ti«iJ  in  tho  Srtlivar>' 
Gluida."  £(if.  r.  jtath.  Ami.  (Zieglor  ancl  Nainvtrcki,  1.1»».  iv.  487.— 12«.  HAhUSUH 
aud  HlLUKO.  "A  Ca-He  of  Parotitis  \\w  lo  llir  I'lKniilococeus,"  Lowri,  1W6.  ii, 
*34.— 127.  JcMni'.  •■  ParDlitts  *(ter  Kxcuioii  of  tlm  Pio-*UU-,"  Ijowrl.  ISJiy.  i.  hS7. 
—128.  Lam-ct.  Edltnri*!,  "  Coiit]iIic.itiuUH  i>l'  Muiii|>,,"  Lnnert,  1906,  ii.  2U.^V29. 
l.\sauiLAU.  "Cluiiij^eH  ill  til'*  SxtivATy  OIaikIk  HiUowiug  I.ig&tiire  uT  tlifir  Diipfii," 
J'lrcA.  AreAic,  IflW,  cUxv.  299.-130.  I.PJidtNK  et  LtrAsnrT.  "  Un  Cas  <!e 
jHiArri'-Atito  nurlieiitie  avit  ttuliiii^ie, "  Ilnll.  ft  mtw.  hoc.  mkV/.  il.  h&y.,  Pariit,  lf(JI>,  'A  ». 
xTil.  640. — 131.  I.IAKVK.  "  c;ia.-v.H-liiowurrt  mid  PtiotitiJi,"  Uer.  hfhtf.  tit  liirijuijrii., 
l!*fi8,  iviii.  417.  ^1^'i  LihTf.K  nnd  Fkaiinlky.  "  C'-nw  of  Acul«  Mruiiigiliit  ful]i>wiii({ 
J£|iidrttiia  PMotitU:  Trepliitipd,  Eaciii*  of  Cerchrospiiul  Fhud  followed  by  Recovery. ' 
AuHrnl.  Ste»l.  Om..  .Sydii.y,  ISKl.i,  xxiv.  I'J.  —  133.  Mh.unak.  "ParjliliM  alter 
PrwUlic  Alwcesfl."  Lnnert,  18B1.  i.  81. — 13-4.  MrtisGLL.  "Acntc  ParotitiH '■w.-omljiry 
to  f ionoirbot'A  and  Bubo."  Hrit.  itni.  J,mrn.,  1P90,  i.  271.— 13.'>.  Pagkt,  S.  "  Pbto- 
tilifc  nfliT  AluliiiiiinAl  Oi>*<i:itioD,  "  Lnttert,  I&87.  i.  3U  ;  7'rtinii.  Clin.  &'it.,  1892,  x\V. 
'£il.  —  \^6.  KCn'>\  et  uATKos.  "Swollincof  tlic  Parntid  and  Submaxillary  Ulniids 
ih  Lf-tul  PtUHOtiiu^,  "  .SV.  inAl.  </r4  /i^(..  PnnN  I9(X).  8^)1  ;  Lnn(tl,  \lHiO,  i.  IM  ;  ii. 
IiO.1,— l.H".  *iiKELB.  "Parolititi  ic  t;i**t!-Wo»er»."  Srr'.  *-'i>.  IfVAwnrAr.,  IIKIO. 
ixxnii.  217.  2-11. —  138.  8rM»-ci>A.  "  ParntitiH  foUowiiig  Tiiraltiietit  uf  an  Iliau 
Anoiirysnt,"  titnrrt.  HiHt,  \.  HO.  —  WH.  ViHCirow.  "Actit*  InflAuinifttioii  of  tlm 
P«r'.iti'I."  CAflriW-.'ifiii..  Berlin.  Bd.  viii.  Uft.  3,  8.  1  (vrith  earlier  rorcrencM  to 
ParuCiti*). 

8kliTax7  Calculai.  — UO.  C8oiiuN«i;fitrzKr.  "On  tbc  Koniiation  af  Kulivury 
Calculus,  '  Arrh.  J.  Lanrnij^l.  u.  Rhiuol.,  lIKir.,  xvii.  fiSit.  141.  Oaiihi.  rl  UnvxAMdllt. 
"On  lliu  liitt-miilt^ut  SwelliDf^  of  tli«  Salivary  UlutitU  as  ii  Sign  of  Cnlcuhis."  Ai%n.  lir 
Jftl.  </•■  toreilt-',  flu  larynx,  ttc,  ISfl.'i,  vwi,  419.  — 142,  IIanzei..  "Oil  iht-  Formalioti 
nfSiiliviirj-CBlcuJiu,"  ffim.  klin.  M'ehiiKhr.,  1900,  ji.  1«<).-  148.  KinxLii.  -  Inter- 
tuitt^tot  hwellinft  of  tho  Salivary  Gliiidt  afi  a  Si^  of  CalrnliiB,"  Mundtrn.  metl. 
IIVAuA-Ar.,  II>ori,  )ii.  4S2.  144.  PKiiiiitNt.  "  KsciMoii  *>{  tbii  Snlimaxillary  aiul  Stib- 
Iin;:iial  Snlivnrr  frlande.  with  ti  lliHtological  uiid  Bn<-tvTiologiciil  Kxaniinatiou,"  Arch, 
gin.  df  /*uW. .  '1904,  ii.  aSJ^T.  — MS.  PaTRH  rt  DtollAaK!*.  JtuU.  Hoe.  anal..  Paris, 
1905,  a  ..  vii.  145.— 14«.  .SrKWALi>.  "A  Collected  .'iiTira  of  89  Cases  of  Salivarj- 
rajuulus,"  t;u;/'ii  //-iHp.  Oh-,  iyO."i.  \i\.   168. 

Symmelrical  Enlaxsamant  of  ih«  Parotid  and  Lacrymol  Glands.— U7.   Ai>iKit, 

"  L'-nipln'l<iiiini[iiou!    Enl.irfjriiu'i)t?!   «>f   tlio    I,.«iTVTimI    (iUii')»,    I'alitiv  KauLfN  and 

iins  uatU't  Tr.>atm.^ut  by  Arswiiir."  JfV'n.  lliu.   U'tJ.vMhr.,  I8S9,  S.  4'J2.  - 

-s,  Ti>N.     "Ute  if>'nini«tri>t:lic  8chw(>llung  dor  T)iniii«n-  uud  MutidKpt.'ichel- 

dni-'fii   iij  ibreii  Btf/irbuiigpn  ziir  PHomliileiikai^miii,"   JUitr.  :.  Uin,   i'/iir..  IftOfi,  xlv. 

,S3^ — Hi*.  Ca»I'.M:v,    "Catc  or»o-'--aIled  Mikulicz's  DiafaH^.'/A-w/**/"*  m/-'/.  Ife/tiisrhr., 

1M.*>,  xixi.  l,J4.  — l.'iO.    Dlsv,      "  lA>ukiM<n>iB   in  a   liny   willi   Lymidmid  Cruntlm  ul" 

'Or<dl  and  Poroti<l."  Am.  Joam.   Mtd.   Sc,   1R94.  rvii!  285.-1.51.  Vl(II)«.      ■'Sinml- 

|jiir'i<H~  .\iri-r'ioii  or  tlip  I^atrryiiial  ami  Parotid  (iluud,"  Lnixfrt,  1893,  i.  BOa  ;  linlr.  i. 

1891,  HcTt,  ill. — 152.   KCmiiRU      "  Lvmpliadeuoiiia  and  LviiiiiJiosar- 
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DISEASES   OF  THE  OESOPHAGUS 

By  H.  D.  RnLLKMKis-,  M.D.,  F.R.C.P. 

Methods  of  Cxamlnlngr  the  Oesoph&^s.  —  By  extornal  exanitnation 
ciibir^wl  cerviciil  glitmis,  sccomluiT  to  caicinoma  of  tho  oesophugns,  may 
he  fult ;  uiiil  iheir  dim-ovury  wuiiUl  hv\\<  lo  clt-ar  up  any  doubt  us  Ui 
thu  cause  iii  ilyspliitgiJL  A  pharyugea]  jwuth  may  be  felt  to  swell  up 
wheu  f<K>il  is  taken,  and  can  be  i^niptied  by  pressure  applied  cxternftlly. 

Internal  ox»uiinarion  gives  iitformation  us  u>  the  presence  and  aitUB- 
tioii  of  a  flLricture  or  foreign  body. 

The  1186  and  method  of  employing  the  oesophagoscope  irill  be  de- 
scriltod  in  the  volume  on  niseases  of  tho  Throat ;ind  K.ir  (Vol.  IV.  Part  11. f, 
by  Mr.  Wnggett.     OthiT  means  ut  onr  disiwsid  ;ire  ; — 

(i.)  7'he  I'ltfSiitrr  of  an  Orjiap/mimi  Tube  or  livugie. — Tlie  phiiryrix  may 
first  with  advanta^Q  l>u  K})niyed  with  a  10  p.c.  solution  of  cocainr'.  Tho 
bougie  should  bo  warmed  and  hihricatud  unth  glycerin,  not  with  oil, 
which  is  very  ropugmint  to  the  patient  The  patient  sits  in  b  chftir  and 
tho  biiugiL'  \i  fKisaed  along  the  posterior  wall  of  the  pharynx  into  the  .] 
oesophngiiH.  The  bougie  is  ver)'  likely  to  Vie  arrested  as  it  pauos  into 
the  oesophagus  behind  the  cricoid  cjirtilage,  about  six  inches  disunt 
from  the  incisor  toetli,  even  when  no  morbid  condition  is  pr^^sent ;  tliu 
patient  should  then  be  directed  to  swallow,  in  order  to  help  the  onwnnl 
passage  of  thp  in^itrument.  The  point  at  which  any  oltsinictiim  in  en- 
countered should  be  noted  by  measuring  the  distiince  from  the  ineifor 
t«eth.  The  disitatice  from  the  inciRor  teeth  to  tho  stomach  is  nt  least 
lh\  inches,  and  may  be  even  more.  By  moans  of  tho  bougie,  a[Kuan. 
stricture  due  t*i  organic  cau&e«,  and  jianilyfti't  can  I>o  distiuguinhed  from 
each  other.  If,  iu  the  case  of  »tncturc,  a  bougie  with  a  mnall  i)eprc5«ion 
near  the  cud  is  ikissci],  some  of  thu  growth,  if  it  be  a  com  of  corcinotnn, 
may  lie  removed  nnd  examined  micn>scopically  and  the  diagnosis  settled. 

(it.)  ytuACulttilitiii  of  the  oesopliiigus  was  first  practised  by  Hambnr^r^ 
nnd  was  desciibed  in  this  country  by  Mackeime  And  Professor  Clifford 


Allhutt.  The  ucKopliii^'US  in  auscultated  from  wiihimi  while  the  patient 
swallowH  WHUir  or  gruel.  In  onJer  to  employ  thifi  mc-'thori  tho  nbaen'or 
miutt  make  biniBelf  familmr  with  the  cliariKrici-g  of  the  tionmil  ocsophtigeiil 
Mumt.  The  rapidity,  or  mte  at  which  the  morsel  is  swallowed,  cnii  l>e 
timod  by  placing  tho  hand  on  the  hyoid  boiiu*.  In  orgutiic  striciuru  the 
■ound  of  the  passage  of  the  morsel  is  inuch  ultvrfd,  prul(iiig<^Kl,  or  trans- 
formed into  a  continuous  and  confiwed  noise;  in  ajxisraodic  stricture  the 
aotind  is  luuiltered  ;  in  pumlysia  of  the  gtillot  it  is  iLbsent. 

Skiagrams  taken  hy  mcanit  of  the  x-rays  dcuiontttrate  tht>  present 
and  iKMttcion  in  the  oesophagus  of  foreign  Iiodies,  diverticula,  and 
dilatation. 

MAtFonUATloN'. — C&HijfniM  Atresia. — In  this  mre  condition  the  ouao- 
phagus  in  divided  into  two  parts.  The  upper  segment,  continuous  with 
the  phari*nx,  undfi  blindly  a  short  way  above  the  level  of  the  bifurcation 
of  the  trachea.  The  lower  segment  opcnv  in  a  normal  manner  into  the 
stonuich,  but  tukoft  its  origin  from  the  trach<;u  above  the  bifiircatiurt,  or 
in  rare  iiutance:s  from  a  bi-unchus.  At  Hrst  sight  this  condition  might  be 
retgardad  as  aiialdgons  to  that  of  iiniH^rforate  anus,  and  to  Vie  due  to  a 
faihire  of  union  between  the  stomodaeum  and  the  foregnc.  llut  this 
expLuuition  is  incom[)atible  with  the  development  of  the  pharynx  from 
the  fort^guL.  Thin  atre^^ia  is  in  reality  due  to  a  necundarj''  obliteration  of 
the  oesophagua  (Shattock),  occurring  oppo«it<?  the  diverticulum  from 
which  the  lower  part  of  the  trachea  and  iht^  Inngs  ai-e  developed,  and 
depends  on  malformation  of  the  ti-acheo-oesojihugeitl  septum.  lu  a 
few  case*  associated  malformations  have  been  recorded ;  these  have 
bern  collected  by  I>r.  liallantyno.  Infants  presenting  this  malforma 
tion  are  bom  well  nounsht.fd,  hut  of  conrfit*  are  unable  to  swallow,  anil 
the  amount  of  fluid  vomited  is  the  same  as  that  taken.  Thry  die  of 
Btar>'atiun  aluut  the  fifth  day  after  birth.  The  nmirornmtion  uan  be 
detected  by  passing  a  bougie.  No  treatment  has  been  succ^'saful,  bnt 
gartroalomy,  though  not  very  ho[]cful,  is  indict)t4.'d.  More  extreme 
degTMs  of  malformation  have  been  met  with  in  monsters. 

Om'vnUnl  slfuosti  of  thf.  touvr  rnd  of  thi!  oir.'ophagds  is  very  rare,  but 
a  ffw  undoubted  cases  are  on  record.  It  usually  occurs  just  above  the 
cliapbrM^m. 

The  fxrrsistfttfe  of  hnmrhial  eiefh  may  lead  to  a  fistulous  communica- 
ticHi  between  the  phaiynx  and  the  exterior.  The  cxtemat  o]>ening  is 
ntnated  along  the  anterior  borrler  of  the  sterno-ma«tnid  muftole,  and  is 
often  ftstociated  with  the  presence  of  an  accessory  auricle.  Kither  the 
internal  or  the  external  orifice  may  Iw:  closed.  If  both  are  obiiieratc<) 
the  intervening  portion  may  luidergo  cystic  dilatation  :  the  contents  of 
tiieav  bmnchial  cysts  are  either  mucoid  or  sebaceous  in  character.  The 
Uilocular  serous  cysla  of  the  nock  (hygionja)  are  cystic  lymphangio- 
and  are  not  denve<l  from  the  branchial  clefts.  In  rare  instancus 
;inonia  may  arise  in  these  branchial  cysts.  The  bmnchial  6stulas  or 
lehea  are,  it  is  to  he  noted,  lat^nd  in  position,  and  communicate 
wilb  the  pharynx,  not  with  the  oe^npbtigus. 


(1)  DhrrfinUa  0/  tht.  ofpfph'xpu  we  pouch-like  protiusioiis  of  (lurt  of 
the  »'al]  of  tbe  gtillot,  ami  must  he  ilintinguislied  from  ililaUition  of  iIm 
whole  circutnforence  of  the  oesophagus.  There  are  three  varietiM: 
(i.)  Pressure  or  pulsion,  (ii.)  Traction,  and  (iii.)  Traction -preMure 
divorliculo. 

(i.)  Pffsmre  Powhfs. — Syn.:  OesophageHl,  phiiryngtful  pouches,  phnrvn 
goceles,  pnUion  dix-erticulu,  Zenker's  flivertitnla.  Pressure  |HJUch<». 
though  often  calluil  ucsuphagtuil,  in  realit;^'  arise  from  tbe  lon'cr  piirt  of  ihtr 
pharynx,  or  fnmi  iu  junction  with  the  oeaupbngus.  This  Ib,  however,  a 
convenient  pliice  to  dewribo  them. 

A  pressure  poucb  begins  in  the  posterior  median  line  as  a  small 
depression  which  gradually  l>ccomes  larger  from  tbe  bidgnient  of  li¥>d  in 
it  A  diverticulum  is  thus  formed  betnecn  the  owophagus  and  cbu 
spine,  urhii^h  pointR  downminlK;  and,  fiY>m  the  Inclination  of  tbe  ousoplm^us 
to  tbe  left,  often  projeeta  on  that  side  of  tbe  neck  ;  though  it  may  lie  present 
on  both  sides,  or  oven  piiss  into  the  postciior  mediastinum  (Pollard).  A" 
the  pouch  gets  larger  it  Ikm-ihucs  the  direct  contirnmtion  of  tbe  pbaryttx, 
more  aiHl  more  food  enters  it,  and  swallowing  becomes  increasingly 
difficult.  Stnictnrallv  the  pouch  is  compiwod  of  thickened  nnicotu 
nienibnuie  and  connective  tissue.  Tbe  neck  of  llie  sac  i»  enclu6«l  by 
nnisculiu' fibres  diirivcd  from  tbe  inferior  coneitrictormi]8cli> ;  but  uttboU)|cb 
the  pouches  may  look  »a  if  they  bad  a  muscular  wall,  microscopic 
examination  often  shews  that  this  is  not  the  case.  Their  widl,  how* 
ever,  i«  as  thick  jvs  that  of  the  oe-wphagns.  They  vary  very  considerably 
in  siite,  and  may  contain  an  much  oa  nino  ounces.  They  arc  elastic  and 
can  be  distendeil  to  twice  or  three  times  their  onlinary  ^izc.  Their 
average  length  is  four  to  five  inches.  In  very  rare  cases  squamuus-ctiiled 
carcinoma  hns  dev<rlo[x?([  in  a  pressure  pouch. 

These  pressure  pmK-hes  are.  as  the  name  implies,  caused  by  proasiire 
exerted  on  the  wall  of  the  tu)>e  from  within.  Their  constant  aiVnatinn 
doijends  ou  the  an:it<jniicjtl  structure  and  arrangement  existing  at  ih« 
juncti(»n  of  tbe  pharynx  and  tbe  oenuphagus.  In  thin  situation  ibo 
lumen  of  the  paswige  narrows  considenibly,  the  anterior  wiiU,  Wing 
formed  by  tbe  cricoid  CArtilage,  is  firm  and  unyiidding,  whib'  the 
po«t4>t'ior  muscular  wall  at  this  point  is  thinner  and  weaker  than  in  any 
other  |>art  of  the  oesophi^un.  Thi»  condition  is,  of  course,  congenital; 
but  there  is  nothing  to  suggest  that  the  pouches  themselves  are  con- 
genital in  origin.  A  hard  b«dus  of  foinl  being  tlriven  against  this  phice 
of  lei<8  rcRiKtAnce  might  produce  a  henii;il  pratnision  of  the  miiooua 
inendiranc  which,  as  time  went  on,  would  become  progreseively  Imrgw. 
Thus,  tniumatism  may  be  tbe  immediate  cnuse  of  such  »  pouch : 
l»ut  the  situation  is  determined  by  the  normal  atiatomy  of  the  part 
Stricture  of  the  upper  |«irt  of  the  oesophagus  and  pressure  exerted 
from  without  by  tumours,  such  iva  goitrc^i',  have  been  supposed  to  act  U 
oauNil  agenU.  Pressure  ijoucbcs  are  rare,  but  when  they  do  occor 
they  are  mot  with  most  often  in  patients  past  middle  life  or  eren  in 
old  age. 


Tliou^h  syniptonia  ure  not  kiiotvn  to  have  been  preBctil  in  ull  the 
spccinifus,  in  uitwt  uf  iUu  i-ocordeU  canoa  tlj«y  have  boon  well  nuirkutl. 
The  uflual  course  of  the  disease  is  as  followii : — 

Firet,  there  ia  return  of  unHigestocI  food  Homo  time  after  a  meal, 
perhaps  with  Roughing,  and  the  sensation  of  ii  foreign  body  in  the  throat. 
This  regurgitation  iiicroiuiL's  in  umuunt,  itnd  is  fift4.-r  a  time  useocinted  M'itb 
diJitinct  difficuUy  In  fiwiillnwing,  Th«  lirwith  may  bo  nlVeiinive  from 
decomposition  of  frapnenta  of  footl  in  the  pouch.  As  the  pouch  inct^naes 
m  size  the  swelling  uf  the  neck  iifler  eating  ur  ijrinking  bfcumes  more 
notictuible.  The  pouch  can  be  emptied  by  pressure  applied  from  without. 
SwiUluwing  gnuhmlly  becomes  vei"y  difficult,  and  a  prohang  which 
{ire\'ionftly  could  lie  pasfied  dowii  the  oesophague  now  entci-s  the  ponoli. 
Afl*r  giving  bis-mutb  niixoi  with  fuod  the  pn-sc-nct:  of  tht  ponch  can  bo 
bUowu  by  ibe  /-rayg.  Fiu&IIy,  ludesa  relieved,  Uie  pnlieul  dies  of  slow 
itarvation. 

Tnvttmrnt. — liemova!  of  the  pouch  has  given  brilliant  results ;  and  is 
the  radical  and  ideal  treatment.  Of  23  cases  colloclod  by  Veiel  18 
recovered;  in  12  collected  by  Zcsas  8  died  from  the  opemtion,  in  the 
remainder  a  fistula  formed  in  all  but  fi  cases,  which  cUtseil  in  from  four 
dajra  to  sixteen  weeks.  Life  hjis  been  pi-olonged  by  gastJ'Ofitomy  ;  hnt  in 
these  coses  the  cause  of  the  dysphagia  was  not  correctly  diagnosed  Ull 
alter  death. 

(ii.)  Traction  dirfrticvia  genemlly  occur  on  the  anterior  wall  of  the 
oeaophagiiB  near  rho  birnreatinn  of  tho  traeheii,  and  ara  commonly  due 
to  ndhesions  between  inflamed  brunchiid  glands  and  the  wall  of  the 
osaophogus.  As  the  glands  and  adhesions  contract,  the  wall  uf  the 
oesophagus  at  this  spot  is  pullod  nut,  au<3  a  {>oiich  results.  Ti-artion 
diverticula  may  occur  elsewhere,  a-i  the  result  of  the  fonlraction  exerted 
by  pletu-al  or  pericardial  adhesions.  They  aic  never  more  than  an  inch 
d«op.      Uncomplicutcil    traction   diverticula   da   not  give   rise   to   any 

ipioms.  In  rare  instances  a  sharp  foreign  body,  such  ;i8  a  piece  of 
ic,  may  |>orfomle  the  wall  of  thi;  pouch  willi  sciious  results.  Su|^ 
panitiou  may  occur,  or  the  BU[>eifur  vena  ci4va,  [mlmonary  artery,  or 
aorta  may  be  penetrated.  T''lc(>r.ition  of  i)ie  wall  of  the  diverticulum 
may  Uvid  to  a  trachoo-oesophageiil  or  broncho  oesophage.nl  fistula,  and 
■o  to  septic  bronchopneumonia  and  gangrene  of  the  lung.  In  a 
eimiUr   wav,   pleurisy,    pericarditis,   or   a    mediastinal    abscess    may    be 

™  (iii)  TracHon-preimre  diverticula.  In  this  form  a  traction  diTerticulnm 
becomes  enlaiged  and  distended  by  the  eiitmnce  of  food  and  gives  rise 
to  symptoms  resembling  those  of  a  presame  pouch.  The  fundus  of  the 
pouch  may  rest  on  the  diaphragm.     They  are  extremely  rare. 

Dilatation  of  the  Oesopbagrns. — Contrary  to  what  might  have  been 
cxjtected,  and  indeed  is  often  statod,  dilatation  nbrjvc  a  stricture  of  the 
;u.ii  U  far  from  common.  In  most  cases  fuod,  if  unsiiL-eessfuI  In 
thruugh  the  stricture  into  the  stomach,  does  not  accumulate  to 
any  extent  above  the  obetraction.  but  is  rejected  shortly  after  being 


tAkeiL     When  dilutation  Mcondary  to  a  Ktrictnre  doM  occur,  tbe  point 
of  ohstniction  is  usiially  near  the  diAphragni. 

lu  yrimanj,  idiopathic,  or  dtjf'un-  tlilatation,  whcroiii  there  is  no  manifest 
inechimicjil  ramiv  ti>  account  for  the  cumlitiori,  the  whok*  of  the  oesophagus 
may  be  lUfectecl ;  hut  the  lonrar  twtvtliirde  or  the  middle  of  the  tube  are 
moRt  diluted,  so  that  the  oesophagus  tnaj  have  a  spindle-shaped  outline 
tiipering  towards  its  tMo  ends ;  it  may  be  six  inches  or  more  in  oircum 
fereiice.  At  tho  point  where  it  jHiAHes  through  the  iliaphnigni  the 
oesophagus  is  usimlly  of  its  normal  eizo  and  proeouts  no  sign  of  orgnnir 
■iricturc.  The  dibteil  'X'Ktphagus  which  inay  have  a  capacity  of  a  pint 
or  more,  may  become  lengthened,  and  by  f>ending  on  ib*eU  present  a 
toriuoiid  o\itline.  Tho  muscular  walls  are  iiwinlly  hy]>ertrophiA.Hl,  iind  tbr 
mucous  mRmbmne  may  be  normal,  thickened,  inflamed,  nr  idceniUxl. 

JCtioltfju. — ^Thc  cause  of  thie  s»i)newhat  rare  condition— primary  dilate 
tion — has  givun  rise  tu  cunsiileritble  disK-ussiun.  Morell  MaclLi-nzie 
cansidereil  that  it  was  due  to  atony,  either  congenital  or  acquired,  or  to 
weuknesA  of  tbe  ofsophagi'sl  wall  in  ita  whole  circtmifen-nce. 

It  is  remarkable  that-,  in  most  cases  of  simple  dilatation,  the  maaoular 
coat  of  th«  oc^tplutgus  is  hyporlrophicd.  Diktatiou  with  wasting  and 
thiimtng  would  bo  a  natural  result  uf  muscular  weakening  ;  but  dilatation 
with  hypertrophy  forcibly  enggcabt  8orao  olistniciion  at.  the  rardiac  end, 
and  if  no  organic  sten(v.sv8  be  present  it  i.-^  |x»s.stbte  that  Aomo  ftiii6tioiu>l 
obstructiui)  existed  tUiring  life.  Tliis  could  lie  explained  by  contiiiutd 
duauTQ  of  the  cirdiae  onfiue  of  the  ousuphai^us,  which  might  conceivably 
1m  due  to  a  epaiim  of  the  sphincter  fibres  at  the  lower  end  of  the 
circular  coat  of  the  oesopliAgus — cardiospism :  or  to  ]>andy!iis  of  Utr 
lougitutliiuil  muscular  fibres,  by  the  contniction  of  which  the  cardiac 
orifice  of  the  Ht^.}mach  h  ofvencd.  The  geiier'ally  accepted  opinion  is  that 
the  dilatation  is  due  to  cardiospasm.  Continued  gpnam  might  be  expected 
to  lead  to  marked  local  hypi>rti-ophy  of  the  ciicubu-  musi-nlar  coat  near 
the  cardia  ;  tliia  condition  appears  to  have  been  present  in  some  but  not 
in  all  the  cases  i-ecorded. 

By  the  altemativo  view  paralysia  of  the  longitudinal  muscle  would 
explain  (idatiition  ;  by  leaving  the  caniiac  orifice  closed  it  would  lead  to 
obstruction  at  the  lower  end  of  the  <H.-M>phagus,  and  thus  might  indnce 
general  hyjwrtnjpliy  of  tho  circuhir  coat.  Simple  dilatation  with  hyp*T- 
trophy,  then,  can  perliaps  be  explained  more  sati-tfactorily  as  the  resnlt 
of  inhibition  and  atony  of  tho  external  longitudinal  coat  thiin  as  due  to 
weoknoas  of  the  whole  of  tho  miisctdar  wall.  Prof,  l^angley  has  shewn 
that  the  vagus  io  the  cat  ctintuins  Hbrea  which  inhibit  the  sphincter  at 
the  canlio,  and  deg^nenition  of  the  vogun  hju  liecn  dcscrilval  in  one 
case  by  Kraiis.  but  w.is  not  present  in  a  case  examined  at  St,  George's 
HoKpiloI  (Lazarus-Barlow).  At  pi-cscnt  this  explaustion  cannot  Im  mid 
to  be  in  any  way  proved.  AVe  can  only  say  that  dilatation  of  ths 
oesophagus,  like  the  same  condition  in  other  hollow  muscles — such  as  xht> 
heart,  bladder,  stomi»ch,  intestines — is  usuidly  accompjinied  by  hyper 
trophy  ;  but  the  hypertrophy,  especially  in  the  thinuerwHlled  viacero. 
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fails  to  compensate  or  to  correct  the  dilntulion.  It  must  be 
rememberod  that  nrhut  appears  to  be  a  local  tlilulutioti  of  thv  oi!80j)h;v),^is 
immeiiiatuly  a)>ove  tliu  diaphragm  may  bo  (xLit  of  the  fiuidufl  uf  the 
HtoQUidi  dmwti  through  the  diaphragm  in  ntscA  of  advanced  TiftcoroptOBis 
(Keith).  l.ocatiaed  dilatiition  of  the  oesophagus  above  iho  cardin  has 
been  DuU^d  in  merycism  or  habituid  runiiitution. 

Si/itiptfimx. — Tht)  oiwet  la  iiBually  j^mdnal,  Imt  it  niav  come  on  rapidly. 
There  h  regurgitation  of  food  in  an  uiidigcHled  sUitv,  oxecpl  for  some 
tnuiKforiiuttion  of  starch  iuio  sugar,  «nth  much  mucus,  boujo  hours 
after  eating.  The  breath  ia  naually  font,  am)  thore  iit  often  i(ali\a- 
tiun.  Pain  of  a  burning  character  may  he  felt  in  the  gullet  The  disease 
is  fllow  in  proj^rcM  and  need  not  necessarily  shorlon  life.  The  condition 
can  bf  reeojinistfl  by  ocfiophagoacopy,  and  by  the  x-rays  after  the  adminis- 
tration of  bismuth.  J>Iagii08is  from  a  traction-pressuro  diverticulnni 
arii^ing  in  connexion  with  the  lower  half  iff  the  oeRuphngUH  is  ditJicult 
nnlesA  Uumpel'ii  ditferential  teat  be  employed. 

Trr*ilfMnt. — In  the  early  stajjos  of  cnniiospasm  local  application  of  n 
solution  of  3  to  6  p.c.  solution  of  silver  nitrate  or  ct>cainc  may  be  trie<l ; 
but  when  dilatation  luu  Kup<>rv'onod  mochanical  rreatment  of  the  obstruc- 
tion fihoulii  Iiw  employed.  The  passage  of  bougies  has  not  been  followed 
by  relit'f ;  Sippy  has  obtained  eunstderable  success — nine  cures — wiili  it 
rubl»cr-bag  dilator,  previously  employed  by  Mr.  Jvockwo(xl,  by  means  of 
which  it  is  poasiMe  to  obtain  any  degree  of  dilatation  without  an 
auatisthetic.  Goldniann  advocates  foiiihlo  dilatation  of  the  cardia  by 
Mikulicx's  methiN),  and  refers  to  six  cases  successfully  treated  in  this 
way.  llie  treatment  uf  dilatation  8tx.'ondary  to  stricture  is  uf  course 
that  of  the  primary  aft'ection. 

Hypertrophy  of  the  oesophagrus  is  occasionally  found  after  deiith 
Apart  fruui  any  org:inic  stenosis  of  its  luwtoi ;  thuit,  it  may  occur  in 
lorie  ubfltrucliun  due  to  carcinoma  or  in  congonitwl  hyiwrtrophy  of 
the  pylnnw.  In  connexion  with  a  case  whieh  1  recfirded  in  1S98  the 
view  wa«  put  forward  that  iipparently  idiojjathic  hypertrophy  of  the 
oeaopbagua  la  an  eurly  stage  of  dilatation. 


Ol»oi'HA«i[Tis. — Thrush  or  parasitic  stomatitis,  due  to  a  fungus 
BUuiotnycfg  c>r  OuUhih  'il/ticam,  luay  spread  from  the  mouth  and  pharynx 
of  infant!  to  the  oesophagus  {ritie  p.  ■306).  Thrush  may  also  occur  in 
jululta  iu  the  hist  stagefi  of  wasting  diseaseK,  such  as  pulmonary  tuber- 
culoeis.  It  may  attaik  the  whole  length  of  the  gullet,  or  but  a  fKirt  of 
it  ;  tho  lower  half  of  the  lube  near  the  stomach  is  more  uftoit  affected. 
It  may  be  fliscreto  or  confluent,  and  by  exuberant  growth  may  actitally 
olietruct  the  Inmon,  and  so  int«rfero  with  swallowing. 

There  may  be  no  symptoms  to  sugge-st  that  the  oesophagus  is  affo«;ie«t; 
nr,  oti  the  other  hand,  swallowing  mav  be  difficult  or  even  impossible. 

D'unpuau. — Its  presence  may  Iks  suspected  when  the  alK>ve  symptuuia 
arise  in  a  case  of  tliniah  in  the  mouth ;  but  otherwise  it  can  hardly  be 
rBCognieed. 


The  IreatmeiU  is  much  the  same  iis  tlia.1  of  tliruab  in  the  mouth ; 
namely,  aticntion  lo  cletmlineHs  in  feeding,  and  burax  or  Bimibr  agents 
given  by  the  mouth. 

Diphtheria.  —  Diphthoritie  inflammation  occaaionally  spreads  from 
tho  fauces  into  t\\v  oesophagus  ;  Councilman,  Mallory,  and  Pearce  found 
tbiii  in  5  purcont  of  '2'20  iiuu>|>t<lv9  ;  antl  in  very  rare  cases  meuibi-ane  baA 
botni  found  to  extend  even  ink»  the  stomach-  It  gives  rise,  however,  to 
no  cbaruoicrisUc  iiyinpiom»>,  uxcept/  that  the  cast  uf  thf  lube  may  lie 
brought  up. 

Xon-fliphth untie  membrannuK  oeaophdgitis  is  vary  rare ;  it  ha«  l»ee« 
saitl  to  occur  in  association  with  various  febrile  disorders.  Some  case*, 
such  as  that  au'ribfd  by  Dr.  Nathan  Itaw  to  drinking  neat  spirit,  in 
which  a  cut»L  of  the  oesophagus  was  brought  up,  may  be  minor  degrees  of 
Iraumiitlc  oc'sopiutiritis  (ri^-*  j).  ;t.'i7). 

Simple  Aeute  Oesophagrltls. — Acute  CnUtrrhi!  Ofsoptutgitis  is  rarely 
seen,  and  il«  etiology  is  cqmilly  obscuro.  It  may  spread  from  the 
pharynx,  and  hiui  been  attributed  to  the  local  actioii  of  alcoholic 
drinks,  to  hot  food,  to  cold  applied  either  internally,  as  in  eating  icea 
or  drinking  iced  water,  or  externally.  It  has  also  Iwen  attributed  to 
rheumatism.  It  is  said  to  occur  sometimes  in  the  course  of  the  specific 
fevers,  and  to  account  i[L  some  degrae  for  the  anorexia  mot  ivith  in 
them.  Extension  of  inthimmation  from  adjacent  parts — for  example,  in 
pericarditis,  pnouroonia,  or  pleuriny — is  seldom  manifested  clinically  by 
pain  or  ditticulty  in  swallowing.  Post-mortem  examination,  however, 
often  shews  thai  the  inllsimmHtion  has  spread  at  any  rate  to  the  mnscular 
walls  of  the  oesophagus.  liostly,  acut«  oesophagitis  m;»y  arise  without 
any  assignable  cause,  especially  in  sueklings.  The  mucous  memlirane  is 
injected,  awollon,  may  shew  submucous  oedema,  nad  is  covered  with 
mueiis. 

Phlegnwnma  injl'immntioa  of  the  oesophagus  is  a  rare  and  very  severe 
affection.  It  may  follow  the  aL'ute  catjirrhal  foniu  or  the  impaction  of 
foreign  ImkUcs.  Tho  spread  of  suppuration  from  without,  from  an  ulcer 
in  tho  wall  of  the  tube,  or  even  fntm  p}degmonoua  gastritis,  may  give 
rise  to  it.  The  mucous  coat  may  W.  separated  or  dissectw)  nff  by  diftiise 
suppuration  occurring  in  the  Hubmucous  coat.  Dlcemtion  or  even 
gangrene  (giingrenous  oesophagitis)  may  result  H  imiy  prove  futat 
in  a  few  days  ;  if  recovery  take  place,  cicatricial  contraction  is  likely 
to  follow  and  u>  lejuJ  to  stricture. 

iN'v'/t/'f'mw.— hi  severe  cases  there  is  extreme  pain  on  swallowing  even 
liquid  foixl.  so  much  so  that  the  jmlicnt  hardly  dare  try  to  relieve  the 
urgent  thirst  which  charactcrisoa  the  affection,  or  to  swallow  his  saliva. 
\VIien  an  attempt  is  made  there  is  very  considenthle  difficulty  due  either 
to  reflex  spasm  or  paralysis.  Speaking  and  movement  are  painful,  ther« 
is  tenderness  on  pre«iaure,  and  complaint  nmy  be  made  of  a  <lull  aching 
pain  ill  the  neck.  (Ibiiry  mucus  is  expectorated  which,  in  phlegmonous 
oesophagitis,  may  contain  pus  and  blooij. 

Tre^meni  in  severe  coses  consiftU  in  abwliito  reet  to  the  ovM>phagus. 
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It  being  fed  by  eneirwia.     Pain  and  dJBcoinfort  may  be  relieved 

iBor|ihia  and  by  the  externiil  application  of  poultices  and  hoi  fomentei- 
tions.  Adi-onalin  cblorido  biui  been  found  to  exert  a  benelicial  locul 
eirect  on  Uio  ocsophagenl  mucosa.  In  mildur  furniti  demulcent  dniikK 
luid  icQ  by  the  month  may  be  given,  and  any  concomitant  pharyngitis  or 
gastric  diaturbance  must  be  appropriately  treated. 

Traumatic  Oesophagitis. — Acute  iruumiitic  oesophagitis  may  be  dtio 
to  swallowing  very  hot  Huitis — Buch  as  boiling  water,  or  inba-liiig  steam 
from  the  sjiout  of  a  kettle,  ('hildrcn  arc  ospedaJly  apt  to  injure  them- 
sclrcs  in  this  way.  But  must  frei)neritly  it  is  tho  result  of  irritant  or 
ctMTosive  poiBona,  taken  by  accident  or  with  Buicidal  inteuU  Strong 
solutions  of  acida  and  alkalin  proiluce  necrosis  of  the  mUfXiuB  membrane, 
which  m-ty  he  expelled  oa  a  complete  cast;  and  occaaionally  gangrenous 
oesophagitis  may  result,  Wwikcr  solutions  give  rise  to  varying  degrees 
of  inflaujiuatioti  and  ulceration.  Tho  mucous  membrane  of  the  oesophagus 
may  bo  aff^cctcd  in  |iarti)  only,  and  is  often  much  less  damaged  tban  that 
ol  the  stomach. 

iSym/i/onu.— Immediately  on  talcing  tho  poison  there  is  a  burning  pain 
tti  tho  gullet  extending  to  the  stomach,  and  great  ]viin  on  attempting 
to  swallow.  The  sjonptoms  may  be  somewhat  mjisked  at  first  by 
collaiwe  ;  but  as  the  patient  ralties  be  beci'iniea  charaeteriFTtically  anxious. 
Glairy  mucua  stained  with  blood  may  be  brought  up.  The  lipx,  tongue, 
and  raouth  will  shew  the  etrccts  of  the  imihoii  ;  unlesD,  as  Konietimos 
huppens  in  suicides,  the  |K)ison  were  carefully  pourecj  by  means  of  a 
long-necked  bottle  into  the  pharynx,  llie  dysphagiii  and  p^dn  continue, 
and  tho  symptonis  resemble  those  of  acute  catarrhal  oesophagitis  ;  though 
they  arc  of  courne  mure  marked  in  degree. 

Trmimmi. — If  the  poison  t.ikt*n  waa  nn  acid,  it  should  I>o  counter- 
acted by  dilute  alkaline  sfilution.t,  which  may  be  given  by  a  small 
tiibe  passed  by  way  of  tho  nose  hali-wiiy  down  tho  oesophagus,  but 
not  by  tiie  stomach-ptnnp.  Injury  by  alkalis  should  be  treated^  not 
by  the  ailministration  of  mineml  acids,  but  of  dilute  vinegar  or  oil. 

Lit)uid  f<MxI  only  should  1>e  given  by  tho  mouth,  and  the  [latient's 
strength  maintained  by  nutrient  enemas. 

AJtfT-ResuUs.~-\n  severe  cases  the  difficulty  of  swallowing,  due  to 
the  inflammation  and  ulceration,  passes  uninterruptedly  into  that  due 
Co  the  resulting  cicatricial  contraction.  In  milder  cases  there  is  an 
int«n*al  between  the  initial  dysphagia  and  that  due  to  cicatricial  stenosis ; 
•tricture  usually  makes  itself  manifest  within  a  year  after  the  occurrence 
of  traumatic  ocsophjigitifl. 

Chronic  Oesopha^tis. — Chroine  inflammation  of  the  oesophagus  may 
accompany  other  diaeasea  of  the  tube,  such  as  cai-cinoma  or  stricture; 
and  may  he  anociatod  with  syphilis  or  pulmonary  tuberculosis 
(Mackenzie) ;  but  it  is  rurelj-^  seen  post-mortem,  and,  generally  speaking, 
aot  recognisod  ctinicidly.  It  is  probable  that  in  many  coses  of  chronic 
Itrilia,  es]>eetally  when  there  '\s  pharyugitis  us  well,  Uiere  is  also  some 

inic  oesophagitis ;  but  the  manifeatatiotia  of  tlie  former  over.^hadow 
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any  that  may  be  due  to  changes  in  the  oesophagiie.  The  relationship 
betn'ccn  chmiiic  alcoholiiim  aiul  cbrunic  oc^sopliagiiis  is  duubtlul. 

In  L-hronit:  heart  iliseiisc,  and  in  other  cases  in  which  the  oesophagui  has 
been  exposed  to  external  pressure— a«,  for  example,  from  a  mediastinal 
growth — chronic  oesophagitis  may  be  mot  with. 

MorbUl  AiMtomy. — There  is  thickening  and  opacity,  general  or  patchy, 
of  the  mucous  membrane^  which  is  coverctl  by  tenacious  mucus.  In 
places  there  aro  small  elevations  or  warts  composed  of  ihickeacd 
epitbi;liatn  covtM-ing  hypertrophiod  papillae.  These  warts  are  of  no 
clinical  importance. 

In  sprue,  tho  oe!;op1iagtis  is  denuded  fif  epithelium,  and  shews 
extensive  inflammatory  changes  in  the  underlying  coats.  There  ia 
considcmblc  \foi\\  on  swalluwing,  as  might  be  ex|>ected.  The  chroma 
oesophagitis  here  is  of  quite  a  difTorent  nnture  from  that  just  described. 
{Fide  art.  on  "Spruo,"  Vol.  H.  Part  TI.  \\.  .'»4,'>.) 

Chronic  oesophagitis  may,  it  is  thought,  le;id  to  ulceration,  and  thus 
by  perforation  to  peri  oesophageal  abscess ;  or  it  may  dispose  to  rupture. 
Cicatrisation  of  such  ulcers  ur  submucous  fibrosis  may  explain  some 
cases  of  oesophageal  stricture  of  othermse  oHscni-e  origin. 

Non-malignant  ulceration  is  somewhat  infrequent.  It  may  bo  due 
to  various  causes  ;  the  most  import'iuit  forms  ai'c  those  due  to  tlio 
impaction  of  foreign  Ixtdics,  (.</.  tuuth -plates,  and  to  swallowing  corrosive 
fluids  (/T//c  p.  337).  In  poisoning  by  tartar  emetic,  multiple  sufierflcial 
ulcers  may  result.  Ulceration  of  the  mucous  membrane  over  dilated 
oesophageal  veins  near  the  cardiac  end  is  imtK)rtant  as  the  cause  of 
severe  haematemests,  especially  in  hei>alic  cirrhosis.  Exogenous  lUcemtion 
of  the  oesophagus  by  a  thoracic  aneurj'sm  need  not  be  considered  under 
this  heading.  Donubital  ulreration  occnr^  in  p:itientJt  debilitated  by 
exhausting  disease,  such  iia  pulmonary  tuberculosis  or  enteric  fever,  at 
the  up^ier  end  of  the  ocsophtiguK,  and  is  duo  to  the  pressure  extrtcd 
by  the  cricoid  cartilage ;  it*  presence  is  very  rarely  snspertod  in  life. 
In  new-born  infants  ulccrotion  may  follow  idiopathic  oC'Sophagitis.  and 
occur  either  at  the  upper  or  lower  end.  Catarrhal  ulcers  are  superficial 
erosions  in  caUnxhal  ocHnpliHgitis.  8yphi)itic  ulo<>ration  docs  orcitr, 
but  is  very  rare  ;  its  existence  is  often  assumed  In  order  to  expUia 
stenosis  in  a  syphilitic  subject.  In  one  case  in  which  ulceration  dis- 
covered at  the  autoiwy  was  at  first  thought  to  be  syphilitic,  subsequent 
microscopic  examination  proved  it  to  be  a  rapidly  growing  squaraous- 
celled  carcinoma.  Tuberculous  nlcoration  is  very  rare,  aud  of  no  chnicaj 
importance.  It  may  be  dnc  to  cxteusion  from  the  bronchial  glands,  to 
infection  of  simple  ulcers  by  sputum,  to  |H.>rfor»tion  of  tuberculous  Ab9CL<ases, 
extension  from  the  pharyn.T,  or  be  p-irt  nf  generaJised  tuberculosis. 
Ulceration  hAs  been  described  in  a  number  of  acute  infectious  diseAsee, 
but  it  is  undoubtedly  rare.  In  ent«ric  fever  ulcers  other  tbau  the 
ilccnbital  menilotied  above  are  \e.ry  infrequent :  Louis,  however,  reconlod 
7  examples;  Mitehell,  who  anah'sed  the  coses  at  the  Johns  Hopkins 
Hospital,  only   met  with   one   example.      In   about   6  caaea   (Tinker, 
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Dannia)  stricture  baa  followed.  Ulceration  has  alao  been  recorded 
IQ  scarlet  fever,  pneumonia,  pemphigus,  small-pox.  Simple  ulcers  in 
the  lower  purt  of  the  ocsoplutgus,  resembling  gastric  ulcers  in  thoir 
appeatunco,  have  becu  called  peptic  ulcers,  and  arc  rcguiiled  »:f>  due  to 
tlie  action  uf  the  gastric  cuntents.  Thuy  occur  iu  cases  in  vrbich 
«*omidiig  has  been  present,  and  so  may  be  associated  with  chronic 
dilatation  of  the  stomach.  Titeston,  whohascoltecced  36  cases  exAiuined 
After  death,  finds  that  they  are  usually  single  and  confined  to  the 
oesophagiu,  that  in  u  fe\r  instinces  the  ulceration  extends  from  the 
cardiac  end  of  the  stomjich.  and  that  in  some  cases  there  is  associated 
ulceration  in  the  stoniach  ur  in  the  duudenum.  They  occur  mure  often 
in  uen,  and  in  middle  life.  It  must  be  remembered,  however,  that 
(letttiiction  of  the  mucuaa  of  the  lower  end  of  the  oesophagus  may  be 
due  to  poet-mortom  digestion. 

Symphna. — Id  many  cases  ulceration  is  entirely  latent  and  is  only 
discovered  after  death.  In  some  instaucea  the  tirst  manifestations  are 
tlioae  due  to  perforation  or  nipiuro.  Tlic  symptoms  when  present  are 
most  commonly  pain  on  swallowing,  usually  referred  to  the  xiphoid 
cartilage,  accompanied  by  dysphagia  due  to  spasm  set  up  by  tlie 
irritation  of  the  ulcer,  and  haemorrhage  which  occun'cd  in  53  per  cent 
of  Tileaton'a  cases  in  which  a  clinical  history  m-ss  available.  The 
diagnosis  of  oesopfaagoal  ulcers,  except  liy  the  oesophagoscope,  is  very 
difficult. 

TreatmetU  should  bo  that  of  complete  rest  to  the  oesophagus,  the 
patient  being  provided  with  water  and  nutrient  enemas ;  subsequently 
liquid  and  pnlpy  food  should  be  given  by  the  mouth.  Some  benetit 
taay  be  expected  fi-om  the  locid  action  on  the  idcer  of  nitrate  of  silver 
and  bismuth.     The  intrvnluction  of  bougies  should,  uf  course,  be  avoided. 

Jie.'ndU  of  SimjJe  Ukfrtition. — Healing  of  a  simple  ulcer  may  give  rise 
to  cicatricial  stricture  of  the  nosophagui;. 

The  presence  of  simple  ulceration  dis)x»e8  to  rupture  of  the 
oe«oj>hAgus,  and  b:is  probably  often  jireceded  it.  Perforation  into  the 
pleura  may  set  up  pneumothorax  or  a  pyopneumothorax  ;  or  a  fistulous 
commuuicalion  with  the  bronchi  may  result.  Probably  many  of  the 
of  tracheo* oesophageal  or  bronchD-oesopbogeal  fistula,  not  uf 
int  origin,  are  due  to  softening  of  tuberculous  bronchial  glands 
potting  ihc  two  tubes  into  communication ;  others  are  due  to  a 
IKffomting  ulcer  in  the  oesophagus. 

Ruptur«. — liupture  is  a  very  rare  accident ;  so  much  so  that  some 
■rjIMportecl  cases  have  been  regarded  as  only  pot4t-mnrteni  digestion  of  the 
■WlfcUs  of  the  oesophagus  from  regurgitation  of  the  contents  of  the  stomach. 
But  there  is  no  doubt  that  the  oesophagus  has  been  ruptured  as  the 
result  of  violent  vomiuug,  retching,  or  itonining.  At  least  30  reputed 
ousea  are  on  record. 

Etuitthjif. — It  is  probable  that  there  is  usually  some  local  alteration 
ia  the  wall  of  the  ocsophagua :  either  that  it  was  weakened  by  ulceration 
at  ttw  spot  where  the  rupture  eventually  occurred,  or  that  there  wm 


some  narrowing  or  obstruction,  as,  for  InstADco,  by  a  foreign  body,  above 
tbu  point  of  rtipttiru ;  so  Lbat  n'hcii  the  conUrtits  of  a  full  storiuich  were 
driven  lip  into  ihe  oe-soplmgiia  very  forcible  distension  to<>k  pl;ice. 
Kupture  has  been  proiluccd  by  tbu  voniiiing  sot  up  )ir  iui  jinaosthetie 
given  for  the  lomoval  of  shartj  spicules  of  bono  impacted  in  the 
oesophagus.  The  ruptuio  always  occurs  in  the  lower  part  of  the 
oesupbiigus,  vvbicti  Macktinzie  lia.s  shewn  to  be  the  weakest  part,  and  is 
in  the  long  axis  of  tbe  tube.     Nearly  all  the  victims  &V6  males. 

.yyj/i/V!>Hii!.--A^unising  pin  comes  on  directly  after  the  nipture  has 
presumably  occnrrwl,  and  is  iiicre!i«e<i  on  niovemenl.  Though  the 
patient  is  able  to  swallow  yet,  as  the  food  pa.s.ses  into  the  pletini,  be  can 
no  longer  vomit  it  from  the  stfjmach ;  but  bo  may  bring  up  a  little 
blood.  Marked  collapse  supervenes,  and  doatb  follows  after  an  interval 
varying  fmiu  a  few  hours  to  a  few  days.  So  far  aa  we  know,  it  is 
iiivarialily  fatjil.  Subcutaneous  enipbyitenia  lias  been  noted  in  aomo 
case.i  aa  a  result  of  niptnre  of  the  ocsophnj^na. 

The  tliiiJ/nosis  is  very  difficult.  If  rupture  bo  8U8[)0ctcd,  food  should 
bo  given  eitber  by  rectum  or  by  means  of  a  Sj-monds'  tube  kept 
permanently  in  the  stomach  (ridf  p.  348). 

Strmttukk  uf  TirK  (JKsiipiiAGiTS. — The  oesophagus  may  be  prossvd 
upon  from  without;  strictui-e  thus  bruught  about  nuiy  be  spoken  of  m 
alriiisic.  Thus,  in  tbe  nock  tumours  in  connexion  with  the  tbvToid 
body  may  lead  to  dysph-igiii  ;  while  in  the  thorax  a  mediastinal  new 
growth,  dislocation  '>ackwards  of  the  sternal  end  of  the  clavicle,  abscess 
in  connexion  with  Pott's  disease  of  the  spine,  aneurysm  of  the  aorbi, 
or,  very  rarely,  a  large  {xsricardial  ofTusiun,  may  compress  and  narrow 
the  lumen  of  the  oesiophagns.  Hut  it  ia  remarkable  how  comparatively 
tolerant  the  oesophagus  i.s  of  pressure  exertcrl  from  without. 

Intriv^k  stricture  or  narrowing  due  to  some  change  in  the  walls 
of  the  oesophagus  is  of  the  following  kinds  :— 

(i.)  Spqksmodic  stricture;  described  under  neuroses  of  tbe  oesophagus 
(jx  350). 

(ii.)  Simple  stricture:  this  is  a  rare  condition,  and  its  etiology  is 
somewhat  <loubtful.  When  it  occurs  the  strii^ture  is  found  in  one  of 
two  situiitions :  (a)  near  the  stomach,  or  ('<)  some  little  diptance  below 
the  cricoid  cartilage.  The  stricture  shews  no  evidence  of  former  inllam- 
malion,  and  there  is  no  fumiation  of  cicAtricial  tissue.  The  stricture  is 
membranous,  and  consists  of  a  fold  of  mucous  membrane  projecting 
inwards  ^^wa^d5  the  middle  of  the  lumen  of  the  tube,  like  a  diaphragm. 
It  has  l>een  thought  to  be  congenital ;  ami  very  possibly  some  of  the 
cases  occurring  in  the  up[)er  part  of  the  oo^Kiphagus  are  thus  explained, 
anil  are  due  to  .-in  arrested  stage  of  the  kinking  process  which,  when 
fully  developeil.  gives  ri&e  to  congenital  atresia  of  tbe  oesophagus. 

Against  this  it  may  be  urged  that  tbe  symptoms  in  most  eases  are 
manifested  in  middle  or  evi-n  in  ndvuuced  life,  and  were  not  marked  at 
an  early  age.  Sir  W.  Kendal  Franks  suggests  that  .such  a  stricture  is 
the   result   of    spasmodic  contraction   uf    tbe   muscularis   mucosae,   or 


circuhir  muscular  coat ;  possihlj  retlex  in  origin.  Congeaital  stonosis  of 
the  oesophagus  is  rpferroH  to  on  p.  ^i^U. 

Fibrous  OP  CloatFlclal  Stricture  of  the  Oesophagus. — The  healing 
of  an  ulcer  may,  by  subsctjnenl  contraction,  lead  to  progressive  ami 
permanent  narrowing  of  the  lumen — a  pnK'ess  analogous  to  the 
production  of  a  nrytbral  ati-icture.  Thus,  it  may  follow  ulceration  set 
tip  by  the  impoctioa  of  foreign  bodies,  or  by  rough  or  sharp  pieces  of 
Utod,  A  gastric  ulcer  in  a  aaraewhat  unusual  position  round  the  cardiac 
orifice  may  load  to  oPSophageaJ  obstruction.  In  syphiliH  tht-  contraction 
of  cicatrices,  or  the  presence  of  a  giuoma  in  the  wall  of  the  tube,  might 
gire  rise  to  dysphagia  ;  but  it  is  very  rare  indeed  to  find  evidence 
post-mortem  of  syphilitic  L-bange  ia  the  oesophagus.  On  the  other  bind 
dyiphagia  in  83'philitic  patients  may  yield  to  treatment  v-illi  iodides  and 
mercury,  and  no  justify  the  diagnosis  of  s^'phiHtic  stricture.  Stenosis  duo 
to  a^-tinomycosis  has  been  rcconlcd  (Morchant,  Gartie).  It  has  been 
thought  that  chronic  oesophagitis  may,  by  uU-cmtiou  and  subeequenl 
orgauiSHtion,  account  for  snmo  cases  of  fibrous  striciure. 

But  the  commonest  cause  of  fibrous  stricture  is  inidonbtedly  inflam- 
mation, ulceration,  and  subsequent  cicatrisation  of  the  mucous  and  under- 
lying conts,  due  to  the  action  of  acidn,  al^nlin,  hot  fluids,  and  the  like. 
WTien  a  strong  Holution  of  a  corrosive  poison  has  Iwcn  laltcii,  the  primary 
difficulty  (dysphagia)  and  pain  (odynphagia)  in  gwallowing  pass  almost 
nnintemiptedly  into  the  dysphagia  caused  by  the  cicatricial  narrowing  of 
the  lumen  of  the  gullet.  When  a  weak  solution  has  been  taken,  the  pain 
and  rUfiiculty  in  swallowing  due  to  the  ulceration  pass  &vny  as  the  sttrface 
heals ;  but  in  a  few  months  dysphagia  recurs,  and,  as  the  cicatrisation 
prt^^ressea,  becomes  more  marked. 

The  strictiu*  may  be  single  and  annidnr,  or  of  considerable  extent, 
2  to  3  inches  or  more;  or  there  may  bo  several  «triciures.  Above  the 
obtstruction  the  muscular  walls  may  be  hypertrophied,  and  occaaionall}' 
ibe  tube  may  be  dilated. 

InBammatioQ  around  the  stricture  may  give  rise  to  a  pcri-ocsopbageal 
abflcess ;  or  the  |H!rforat  ion  of  an  idcer  tn  pleurit^y,  gangrene  of  the  lung, 
or  am  abscess  in  the  immediate  neighbourhood  of  the  gullet. 

Sffmjyti'ms. — The  dysphagia  Iwgius  gmdually,  and  is  progressive  and 
permanent^  [nrd>ility  to  take  solid  foo<l  may  come  on  suddenly,  and  is 
succeeded  by  dysphagia  for  liquids.  From  adilcd  spasm  the  obstruction 
may  vary  in  degree,  but  never  entirely  disapjwarB  as  it  does  in  pure 
spasmodic  stricture.  A  bougie  is  always  arrested  at  the  same  point  in 
ita  progress ;  and  by  means  of  auscultation  the  situation  of  the  stricture 
can  be  confirmed,  food  is  retm-ned  shortly  after  being  taken,  and  is 
slimline  in  reaction.  The  food  generally  seems  to  the  patient  to  stop  at 
or  ahotit  the  epistemal  notch.  Emaciation  is  a  natural  result  of  the 
chroflie  starration, 

fJiofftioMn. — Tlie  history  that  an  irri^'lnt  or  cornwive  jwisou  has  been 
Burallowed  is  an  important  fantor.  In  caseA  of  syphilis  other  eigns  of  the 
dJMasOt  and  the  relief  of  the  symptoms  after  aiitis)'philitic  treatment^ 


point  to  a  stentwis  of  apecilic  origin  ;  but  the  diiignosis  of  syphilitic  stric- 
tiiro  can  never  amount  to  moi-e  i-han  a  conjecture  (Mackenzie).  \\'hen 
there  i$  no  history  of  an  injury,  an  aueun-sm  slionld  always  be  firet 
euspoctod ;  then  carcinoma,  and,  lastly,  simple  atricture.  If  there  be  tbe 
leaijt  siiiipicion  of  ati  aiietirysm  a  bougie  must  nut  bo  used  ;  and  iu 
malignant  Btrictnre  great  care  should  be  taken,  as  jiei-foi-ation  may  be  easily 
produced.     The  stricture  can  ho  aeen  by  an  oesophagoscope. 

The  early  symptoniii  of  traumatic  and  maHgnant  stricture  are  indi»- 
tingui-^hable :  but  the  history  of  traumatic  oesophagitis,  and  the  sloir 
progress  of  the  dysphagia,  distinguish  the  former  from  the  stenosis  due 
to  carcinoma.  Signs  of  pressure  on  the  rccuii-ent  laryngeal  nerves  sfaoald 
suggest  aneurysm  or  malignant  stricture ;  pressure  on  thesu  nerves,  in 
innocent  stncturea  of  the  gullet,  is  rare.  Carcinoma,  however,  ma^'  arise 
in  a  tibrons  stricture  of  some  standing. 

Several  mctliods  of  treatment  have  been  advocated  and  practised; 
gradual  and  rapid  dilatation,  internal  oesophagoiomy,  opening  the  oabo- 
pbagas  below  the  stricture  or  external  oesopliagotomy,  the  introduction 
of  a  Syraonds'  tube,  and  gastrostomy.  Rapiil  dilatation  and  internal  and 
external  oesophagotomy  are  uncertain  in  tbi-ir  cflecls  and  dangcro\it>, 
and  should  not  Iw  employed.  Gnulual  dilatation  should  bo  first 
employed,  oesophageal  liongies  of  increasing  size  being  passed  everj- 
other  day  or  so.  The  bougie  is  left  for  some  minutes  in  the  atn'c 
and  then  withdrawn ;  the  same  sized  bougie  sbould  be  introduced  se 
times  bcfora  ))n;»eucdiug  t^}  the  next  size.  ^Micn  di!at4^tion  U  compI< 
a  bougie  sbould  still  be  [tasited  at  intervals  of  a  month,  to  prevent 
relapse.     Electrolysis  has  been  employed  Viith  success  in  some  casps. 

In  cases  in  which  the  dia^iosis  between  cicatricial  and  malij^uant 
stenosis  is  doubtful,  a  Symonds'  tutje  should  l>o  worn  (ruU  p.  348).  If 
the  stricture  have  liecome  impassable,  and  gradual  dilatation  or  the  in- 
troduction of  a  Symonds'  tube  bo  therefore  impossible,  gastrostomy  most  be 
performed  n-ithout  delay,  l-ifo  may  lie  sustained  for  some  time  Ity  rwrtal 
feeding,  and  for  this  purpase  Lenbe's  solid  enema  is  the  best ;  but  thr 
operation  of  gastrostomy  should  not  be  postponed  imtil  the  patient  is 
moribund  {vide  treatment  of  Malignant  Slrictiirc,  p.  348). 

In  the  rare  condition  of  simple  or  membranous  stricture  Sir  Kendal 
Franks  has  performe<l  oesophagtictomy  ^ritb  success. 

Prwpuifis. — If  the  patient  come  under  olwervation  early,  so  that  (ha 
stricture  can  be  tr«ated  and  Ids  nutrition  kept  up  by  food,  the  outlook  U 
good-  If,  on  the  other  band,  the  narrowing  has  become  extreme  and  tht 
patient  is  omaciatod,  there  is  danger  that  hn  may  die  of  exhaustion  lielore 
treatment — usually  gaRtrostomy — has  hail  time  to  work  any  good. 

This  form  of  stricture  is  compatible,  under  treatment,  with  a  wry 
considiMftblf  lease  of  life. 

Mallgrnant  Stricture  of  the  Oesophagrus. — Fourteen  cases  of 
of  the  oesophagus  have  been  collect^^d  by  Messrs.  Corner  and  Pairttank. 
In  3  cases  the   tumouri  were  i)cdunculated.      Tbe   age  incidence  and 
symptoms  are  much  the  same  as  in  carcinoma ;  but  the  pain  is  said  to  be 
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more  severe  and  the  course  more  rapid  in  sarcoma.  Sarcoina  of  the 
lympbuiic  glauds  in  tliu  immodiatc  neighbourhood  of  the  oesophagus  may 
lead  u>  KtciioHia;  hut  this  is  not  primary  aarcoma  of  the  gullet,  and  is  a 
much  commoner  event.  Sarcoma  of  the  oesophaguE  may  be  a  mixed-, 
nd-,  or  spindle-celled  growih. 

Eiwiottif. — Carcinoma  of  the  oesophagus  occurs  much  more  commonly 

men  than  in  womciL     In  820  casus,  obtainetl  by  adding  together  the 

atinticB  given  by  ^^r.  Newman  (olO  C!wc»),  the  MidJJcscx  {2'lTf  cases) 

*nd  St.  (ieorge's  (85  cases)  Hospitals,  672  or  82  per  cent  ware  in  men, 

Aud  148  or  18  per  cent  in  women. 

In  7297  cajies  of  primary  cancer  of  various  parts  of  the  body,  collected 

m  the  records  of  four  large  metropolitan    hospit«ls  l»y  Mr.  Uoger 

'Uliams,  2CG9  were  in  men;  and  of  these,  14-1  were  primjiry  in  the 

■sophiigus — a  percentage  of  5*3  ;  while  in  the  46JS  cases  of  cancer  in 

omen  the  oesophiigus  was  primarily  aflected  in  33,  or  0'7  [ler  cent     In 

732   cases  of  cancer  from   the   Middlesex   Hospital,  tabulutcd    by  Dr. 

ams-Barlow,  in  which  the  percentages  were  slightly  lower,  the  cases 

I  primary  carcinoma  of  the  oesophagus  were  rather  less  than  half  those 

of  jmmary  gastric  cancer.     In  another  seriee  the  oesophagus  was  aflected 

in  .58  and  the  stomjich  in  123  (Mathieu  and  Debrovici). 

A  family  history  of  malignant  <li>)cusc  bus  l>ccn  »u|>t)Ose<]  to  indicate 

procli\ity  lo  carcinoma  of  the  oesophagus.     Mackenzie  fnund  such  a 

history  1 1  times  in  60  cases,  and  quotes  1 0  itascs,  recorded  by  Kirburdson, 

,n  all  of  which   it  was  present.      In  the  85  cases   from  St..  George's 

ospital  a  family  history  of  malignant  disease  is  mentione<l  in  7  only ; 

one  a  brother  of  the  patient  died  iti  the  hospitiil  of  carcinoma. 

Alcoholism  and  long-continued  dyspepsia  have  Ih^ii  suggested  ae  causes 

of  carcinoma ;  but  there  seems  little  to  support  this  opiniou.    It  has  been 

suggestCiil  that  enUrgcd   broncbitd  glands  may  by  irritation  bo  a  causal 

lor  in  the  development  of  carcinoma  of  the  gullet  opposite  the  bifnrca- 

on  of  the  trachea.     It  is  certainly  remarkable  that  carcinoma  frequently 

urB  iu  the  parts  of  the  oesophagus  which  are  normally  narrower  th.in 

the  rest,  and  thus  more  subject  to  irritation.     Tileston  refers  tij  2  cases 

I  of  carcinoma  arising  on  the  scar  of  an  old  ulcer. 
f  Injlti^iex  of  Agt. — The  disease  is  rare  before  40,  and  commonest  about 
B5.  Ur.  V.  I>.  Harris  recorded  a  very  exceptional  case  in  a  man  age<i  21. 
I  Women  are  attacked  at  an  earlier  age  than  men  :  thnit,  in  100  cases 
Bollected  by  Mackenzie,  all  those  under  the  age  of  40 — 8  in  number — 
irerc  in  women.  The  average  age  in  womaji  is  about  50  ;  iu  niun  it  is 
kliout  fto. 
SitHiilvm  of  i)ic  Gnnclh. — Considerable  discussion  has  taken  place  as  to 
iha  commonest  «to  for  eanunoma  in  the  oesophagus;  the  upper,  middle, 
d  lower  thirds  being  each  thought  by  various  oliservcrs  to  ho  the  [Kirt 
ost  often  attacked.  Mr.  Butlin  poinu  out  that  if  the  oes(>ph.igus  Ite 
vided  into  halves  instead  of  into  thirds,  the  number  of  times  each  half  is 
ecte^l  is  much  the  same.  This  is  fairly  borne  out  by  the  cases  from 
e  post-mortem  records  of  St,  George's  Hospital,  as  follows : — 


^Mtaon 
Kcct 


upper  Uiml 
Mi.ldle  „  . 
Lower     „    . 


TTpjier  half 
LoTU'er    „ 


In  -145  cases  collected  by  Mr.  Ncwraaii.  the  upper  third  was,  however, 
more  oft.cn  afructud  than  the  other  two  put  together ;  his  figures  are : — 
Upper  third,  227,  or  Til  per  cent;  middle  thinJ,  D8,  or  22  per  cent; 
lower  third,  120,  or  27  per  cent.  Aa  this  author  poiula  out,  ihoui;h 
necropsy  reveals  the  extent  of  the  growth,  it  iloea  not  necessurily  ^how 
the  point  where  it  began  ;  for  it  may  sprend  considenihly  during  the 
patient's  life.  When  tho  growth  is  at  the  junction  of  the  oesophagus 
find  phnrynx  there  may  l.>o  some  difficulty  in  dctenniiiinj;  where  it  lic^'uri. 
This,  Uigcthcr  with  tlie  somewliut  arbitrary  line  of  demarcation  Iwtween 
these  continuous  channels,  may  account  for  mnrn  of  Lht)  differences  in  the 
Btitisticd.  In  the  cases  collected  by  J)r.  Nothwanger  from  the  rerui-dfl 
of  St  George's  Hospital,  it  is  noteworthy  that  S  out  of  the  10  cases  of 
carcinoma  in  women  were  in  the  upper  third  of  tho  tube. 

The  growth  may  spread  either  fi-om  the  oesophagus  to  the  pharynx 
or  conversely.  Careinomuat  the  lower  end  of  tho  oesophaguB  may  spn-ad 
to  the  cardiac  orifiec  of  the  stomach,  and  conversely  ;  in  two  cj*ses  of 
extensive  careinonia  of  the  canliac  end  of  the  stuniach  I  have  seen  the 
growth  sprea<ling  into  the  submucosa  of  the  oesophagus.  The  microscopic 
character  of  the  growths  were  incoropatiblo  with  the  view  that  the 
growth  had  spread  downwards  from  the  oesophagus.  Carcinoma  of  the 
cardiac  orifice,  as  distinguisheil  from  carcinoma  of  the  canliac  end  of  the 
stomach,  was  regarded  by  Hilton  Fagge  as  lM?longing  to  the  oesophagus 
and  not  to  the  sionuioli ;  this,  however,  has  been  disputed  by  Perry  and 
Shaw  (rtifc  p.  34G). 

Murffui  Anatomif. — Carcinoma  licginning  in  tho  epithelial  lining  passes 
into  the  loose  submucosa,  and  tends  to  spraid  transversely  round  lh« 
luDicn  of  the  tu1>6  :  while  at  the  same  time  it  infiltmtes  the  muscular  cual& 
The  extent  to  which  it  invades  the  circumference  of  tbe  oesophagus  varies  ; 
but  frequently,  i\A  in  other  parts  of  tho  alimentury  ainal,  ciircinoma  pni- 
duces  an  annular  stricture.  Obstmctinn  depends  chicHy  on  this  annular 
character  of  the  growth,  but  also  '\\\  some  instancos  on  the  projection  of 
a  nodular,  or  even  occasionally  poly|K)i<l,  growth  into  tho  lumen  of  the 
tube.  It  is  remarkable  how  mre  dil.itation  is  above  a  malignant  stricture. 
There  may  be  no  hypertrophy  of  the  walls  even  above  a  tight  etriclnre, 
.\t  »iome  distjince  fi-om  the  gixtwth  small  white  nodules  of  a  sinnlar 
strticluru  may  occur  in  the  mucous  membrane.  Mr.  Targctt  liaa  recorded 
a  case  in  which  a  fibrous  polypus  of  the  oesophagus,  lying  4  inches  above 
A  carcinomatous  growth  in  tho  oesophagus,  became  invaded  superficially  by 
the  growth ;  possibly  by  implantation  effected  by  catbeterisation.  In 
rare  instances  there  is  another  growth  in  the  stomach,  jxTssibU''  dne  to 
implantation. 

Ulceration  begins  early ;  it  was  absent  in  3  cnses  only  out  of  55 
collected  from  the  reconls  of  St.  George's  Hospital.     Ulceration  of  tho 


growth  diminishes  the  obBtniction  ;  and,  if  very  early  or  rapid,  may  explain 
tho  occasional  latent  coses  of  oesophageal  carcinoma  without  any 
dysphapa.  L'lccnitcd  parlicles  or  growth  mar  tu  riire  cases  be  vomited 
up.  Microscopic  ^imination  of  the  tisstio  will  settJo  any  doubt  as  to 
the  nature  of  the  stricture. 

By  oxtension  and  ulceration  the  gi-owth  tends  to  inrado  neighbouring 
orpjias.  Thus,  it  may  so  constrict  the  tnichea  nr  bronchi  as  to  lead  to 
mitloTJition  ;  it  may  grow  by  contimtity  into  llie  loIieB  of  the  thyroid 
body,  into  the  connective  tissue  of  the  mediastinum,  or  into  the  b<Klies 
of  Lhc  vertebrne.  Ulceration  may  put  the  oesophagus  into  cornmuuication 
with  the  trachea  or  bronchi,  and  give  rise  to  fatal  broncliuptieumouia ;  it 
may  parfomt-e  into  the  pleura  or  lung — more  often  on  the  right  side, — 
and  set  up  pleuri^  or  gangrenous  pneumonia.  A  gniigrenons  cavity  in 
the  lung  was  present  in  15  out  of  45  caaca  examined  at  St.  (icorgc's 
Hospital.  The  pericardium  is  very  aeldom  put  into  cummuiiiuutiDn  with 
the  oesophagus.  Tluii;,  in  Titi  cases  of  (uii'cinoma  of  the  thoracic  portion 
of  tlie  otiKophagns,  direct  invasion  of  the  pericartliiim  did  not  occur  in 
any  instance ;  in  one  case  the  growth  was  adherent  to  the  pericardium, 
and  in  another  there  were  secondary  growths  in!>ide  the  {K'nairtliuni 
(Douglas).  Ulceration  into  tho  aorta  or  its  hranelies  is  very  rare.  Dr. 
F.  Taylor  was  not  able  to  collect  more  than  9  examjiles  of  this  accident. 
When  it  occurs,  death  may  result  from  sudden  and  profuse  hncmatemeais. 
The  recurrent  laryiigeid  nerves  are  often  implieat^-d  in  the  growth  ;  imd 
occaaonally  the  sympathetic  ia  similarly  attected.  In  rare  cases  ulcera- 
tion of  oesophag&il  carcinoma  nuiy  be  followed  by  a  localised  alwceas  in 
inmiediate  relation  with  the  growth. 

Secondary  gi'owths  occur  most  frequently  in  the  adjacent  lymphatic 
ghinds  ;  the  infiltration  may  extend  against  the  direction  of  the  lymph- 
itream.  Carcinomatous  glands  may  produce  pressure  symptoms,  such  as 
abductor  paralysis  and  stenosis  or  occlusion  of  a  bronchus,  and  oven 
narrowing  of  the  oesophagns  when  the  primary  growth  is  latent  The 
lymphatic  glands  clo»o  to  the  fvuidus  of  tho  stomach  may  be  invmle*!,  and 
1  have  seen  a  case  in  which  a  mass  of  carcinomatous  glands  broke  down 
and,  by  leaking  into  the  abdominal  cavity,  set  up  peritnnitis.  Secondary 
growths  occur  in  the  lungs  and  pleurae  ;  in  some  instances  the  bi-onchus  of 
the  affected  lung  is  perfomtcd  by  tho  growth,  and  the  secondary  nodules 
may  be  due  to  iniplantntiun.  MeUistatic  growths  nuiy  alsu  be  mot  with  in 
the  Uver,  esiiecially  in  the  left  lobe,  and  occasionally  in  the  stomach  and 
int/vtincs,  peritoneum,  a<lrenal.s  Itidneys,  bones.  It  is  comparatively 
rare,  hnwever,  to  see  secondary  growths,  except  in  the  immediate 
neighbourhood  of  the  oesophagus. 

HistologicsUy,  squamous-celled  carcinoma  or  epithelioma  is  found  in 
on  o%*ei-wheIming  majority  of  the  cases ;  spheroidal-celled  carcinoma  is 
(iMcribed  in  a  small  percentage  of  cases.  Thus,  it  wa^  present  in  four 
out  of  fifty-nine  cases  tidiulated  by  Mr.  Bullin.  Sir  Cooper  Perry  and 
Ihr.  Shaw  conclude  that  primary  carcinoma  of  the  oesophagus  is  always 
.1  sqiiamous-celled  carcinoma,  and  that  spheroidal -celled  carcinoma  of  the 


lower  end  of  the  oesophiij^us  h  really  an  cxUiiiBioti  of  a  primary  growth 
of  the  cardiac  orifice  of  the  stomach.  I  hiivc,  however,  seen  primary 
spbRroidal'Cetled  carcinoma  of  the  ocsnpliagiit;  at  a  disuince  from  the 
cardiac  orifice  in  caseA  in  which  there  was  no  trace  of  ga^ic  carcinoma.  *Sir 
Cooptr  Perry  and  Dr.  Shaw  found  that  in  twenty-four  cases  of  carcinoma 
uf  the  cardiac  orifice  iho  ucsophiiguH  vrtm  invadetl  in  sixtfien,  and  conlciili'd 
Fagge's  statement  titat  carcinoma  of  the  cardiac  orifice  is  really  primary 
in  the  oeGophagus.  Very  exceptionally  colloid  carcinoma  has  been 
recorded  ;  six  examples  of  columnar-celled  carcinoma  have  Iteon  collected 
by  Hewlett,  Spheroidal  celled  carcinoma  may  be  derived  from  the 
mucous  glands  of  the  oesophagus. 

Si/mpfoiiu^. — These  in  malignant  stricture  resemble,  in  a  general  m-hj. 
those  of  traumatic  strictura  Difficulty  in  swallomng,  first  of  »*jHiJs  and 
later  of  liquids,  usually  conies  on  gradually;  but  it  may  Iw  quite  sudden 
in  its  appearance.  There  may  be  constant  dull  pain  in  the  gtdlot,  made 
worse  by  any  attempt  to  swallow :  or  severe  pain  rnay  bo  felt  between  the 
shoulders.  But,  on  the  other  hand,  the  dysphagia  is  often  painless, 
especially  when  the  gmwth  is  in  the  lower  part  of  the  oesophagus  (Xew- 
mfui).  Return  of  food  shortly  after  it  has  been  taken  is  frequent ;  the 
vomit  may  contain  frothy  mucus  stained  with  blood,  or  even  sloughing 
portions  of  tlie  growth.  Profuse  haemoirhage  is  not  common  ;  it  may 
bo  due  to  nlcemtion  into  the  aoi-ta  or  to  erosion  of  small  vessels.  In  214 
cases  of  oesojihageal  cancer  tj»buIatod  by  Hampeln,  profiiRo  haemorrhage 
occurred  in  twelve,  in  two  of  these  the  source  was  the  descending  norU<^  in 
the  remaining  ten  it  was  assumed  to  be  capillary.  Occasionally  s>vaIlow- 
ing  becomes  e;isier  after  Rrjiaration  of  projections  of  the  growth  which 
have  blocked  up  the  limien  of  the  tul>o.  On  llio  other  hand,  the 
obstniction  may  suddenly  bocome  absolute  from  impaction  of  food  in  the 
stricture  As  a  ndc  the  dysphagia  is  steadily  progressive.  Cough  is  A 
common  consequence ;  and  when  there  is  a  commutdaition  with  the 
trachea  or  bronchi  it  is  very  severe  and  is  constantly  set  up  by  taking 
food.  Some  coses  of  primary  carcinoma  of  the  oesophagus  run  their 
course  without  an}"  dysphagia,  the  symptoms  being  those  of  the  secimdary 
growths.  Thus,  in  two  cases  at  .St  George's  Hospital,  the  clinical  aspect 
was  that  of  cancer  of  the  liver,  which  weighed  H  and  15  11».  after 
death ;  in  another  case  tberu  wore  widet^pread  metastases  la  the 
skeleton. 

Homneness,  enfeeblement,  sjid  even  loss  of  voice  may  result  from 
pressure  on  the  rccun-ent  larj-ngeal  nerves,  and  ore  an  indication  of 
malignant  rather  than  of  cicatricial  stricture.  Pressure  on  the  cervical 
sympathetic  may  produce  contraction  of  the  pupil  nn  the  aftectc<l  side. 
The  paticnLs  appear  anaemic,  but  fn>m  concentration  of  the  blood  the 
numlicr  of  red  blood-corpuscles  is  but  slightly  diminished ;  leucocytosis 
was  present  in  5  out  of  G  csiacs  cxumiued  by  Emerson.  Hunger  in  the 
early  stages  may  be  a  pnissing  symptom  :  but,  hs  ihe  disease  progresses, 
the  (iatient  becomes  indifferent  or  even  unwilling  to  take  nourishment 
Thero  b  much  discomfort  from  welling  up  of  Ouid  into  the  mouth  and 
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from  tho  presence  of  ropy  mucus  in  the  throat  anil  mouth.     The  hreiilh 

becomes  oftensivc.     Ilicctip  may  be  present,  and  thirat  associated  with 

rjness  of  the  mouth  inity  be  a  troublesome  and  severs  feature.     Rapid 

cialion,  marked  low  of  weight,  and  extreme  debility  are  prominent 
^mptoma. 

The  progress  of  the  disease  is  rapid ;  and  death  from  exhaustion, 
septic  absorption,  starvation,  or  from  the  varioufi  coiiipHrntioiix,  mainly 
pulmonary,  destribed  nnrler  Morbid  Aiiatorey»  occurs  within  a  vi?ar  from 
the  first  symptoms,  often  much  Rooner. 

IHaipt^ais. — ^The  history  and  n\pid  progress  of  the  disease  will  usually 
distliigubh  it  from  tntnmatic  or  from  simple  fibrous  strictnro  ;  though  in 
th«  ojirlier  stages,  especially  if  there  he  no  history  of  the  tAking  of  poison, 
cicatricial  stricture  may  very  closely  resemble  it.  Paralysis  of  one  or 
both  vocal  cords,  or  tho  presence  of  |talpt%bly  enlarged  glands  in  the  neck, 
points  strongly  to  malignant  stricture. 

From  chronic  oesophagitis,  spumnrlic  atnrturo,  and  pttralvnit,  the 
special  features  of  each  and  the  cautious  passage  of  a  bougie  wilt  dis- 
tinguish it.  In  chronic  oesophagitis  and  paralysis  the  bougie  will  past 
without  any  dilHcuIty  ;  but  in  spasmodic  stncture  the  bougie  will  }>e 
arrested  in  different  situations,  and  tho  oljstrnction  can  be  overcome  by 
persisting  in  the  prc68ure. 

Pain  on  swallowing,  due  to  inHammatiou  or  ulceration  about  the 
larynx,  may  suggest  malignant  stricture,  especially  in  iubeitulous 
laj^gitis  when  at  the  same  time  there  is  considerable  wasting.  The 
paaMge  of  a  bougie,  however,  will  prove  that  tliere  is  no  organic 
obstruction.  In  these  coses  of  tul^rcidous  laryngitis  liquid  food  sets  up 
coughing  from  the  entrance  of  fluid  into  the  larynx,  while  pulpy  or  more 
solid  food  is  taken  with  less  difliculty ;  in  uncomplicated  malignant 
stricture  of  oesophagus,  on  tho  contrary,  liquid  food  is  taken  more  ea-sily 
than  solid,  but  when  carcinoma  of  the  oesophagus  has  produced  a  broncho- 
nrsophageal  fistula,  fluids  set  up  cough.  Examination  of  the  larynx  will 
settle  tho  diagnosis. 

Oocasionaliy  the  question  as  to  which  of  tho  throe  conditions — 
mediAstinal  growth,  aneurysm,  or  carcinoma  gulae — is  present,  requires 
miMt  careful  consiclcration  of  the  physicJil  signs  and  symptoms  ;  and  it 
may  be  very  difficult  to  come  to  a  definite  diagnosis. 

Prof/ttosi^ — Unless  radically  i-emovcd,  and  this  is  practically  out  of 
e  question,  the  growth  will  rapidly  cause  death.     Sir  F.  Treves'  case 

survival  for  nearly  three  years  after  gastrostomy  for  undoubted 
CArcinomn  is  an  example  of  the  vagaries  of  malignant  disease.  Tho 
course  nf  the  disease  varies  under  different  conditions,  and  life  may  be 
prrjlonged  by  careful  feeding  throtigh  a  Symonds'  tube,  or  by  an  early 
gastrostomy.  ^Vl)en  carcinoma  attacks  the  upper  part  of  the  oesophagus 
it«  course  is  more  rapid  than  when  the  lower  part,  is  affected.  When 
there  ia  evidence  of  the  extension  of  ulceration  into  any  of  the  neighbour- 
ing parts,  death  k  at  hand. 

Tratiment. — In  a  few  cases  in  which  the  growth  was  in  the  neck  the 


atTecttid  ugmont  has  been  excised ;  but  in  the  majority  of  cases  it  is  ont 
of  reftch,  and  tlie  results  are  bad.  Opening  the  oesoph«gii3  below  thp 
stricture  (oesophagostomy)  is  rarely  pnicticabic,  is  njiich  more  '-lifficxiU, 
and  is  le-aa  ct^rtain  th:iii  gastrosltiniy.  ri-aclically  the  treatment  is 
palliative  only,  and  consists  in  cjireful  feeding  and  tho  constant  wearing 
of  a  Symonds'  tube,  or  in  gastrostomy.  A  free  iifiC  of  alkaline  powders 
affords  great  relief  for  the  ropy  mucus. 

Ill  the  earlier  sUges  of  m.ilignant  stricture  Mr.  Symonds  advocates 
intubation  of  the  stricture.  A  short  t-ulie,  with  a  projecting  rim  at  the 
top,  which  rests  on  the  upper  margin  uf  tlie  stricture,  is  introduc*^! 
through  the  stricture  and  left  in  place:  threads  attached  to  the  tuln; 
are  brought  out  at  the  mouth,  so  that  tho  tulnt  can  bo  removed  when 
desired,  tn  the  later  stjiges,  when  there  may  I»e  a  fistulous  communica- 
tion between  the  oesophagus  and  the  air-i).V!sages.  it  is  important,  in 
oi-der  to  avoid  any  lung  complications,  that  no  food  at  all  should  pa&d 
into  the  oesophagus  ;  and  this  is  efl'ectcd  by  the  patient  constantly  wearing 
a  tube  w}nch  is  long  enough  tn  pass  through  T.ho  stricture  into  the 
stomadi  and  tx>  convey  liijuid  fofxl.  The  up^»r  end  of  the  tube,  which  is 
fi'ce  at  the  back  of  the  mouth,  is  tixcd  by  threads  to  the  whiskers,  tu  tho 
skin  l>cliind  the  ears,  or  to  the  teeth.  The  conilitiou  of  the  threads 
should  be  examined  daily,  and  care  taken  that  they  are  not  bitten 
through. 

Ltastrustomy  is  usually  resorted  to  much  too  Iste  in  the  course  of  the 
disease,  and  thus  tho  operation  has  not  a  fair  cluince.  This  is  well  borne 
out  by  ){r.  Newman's  statistics  of  gastrostomy  both  for  cicatricial  antl 
malignant  stricture.  Of  -16  cases  of  cicatricial  stricture,  2:i  died  within 
a  month  of  the  operation  ;  and  of  280  cases  of  gastrostomy  for  malignant 
disease,  134  died  within  a  month.  The  causes  of  doatli  in  1x»th  classes 
taken  together  of  those  djing  within  the  month  were — exhaustion  in  53 
per  cent,  peritonitis  in  21  per  cent,  pneumonia  in  IS  per  cent. 

On  the  whole,  gastrostomy  is  the  most  satisfactory  method  of  treat- 
ment, and  should  not  be  delnyed  until  the  imtient  is  emaciated  and  pulled 
down  by  chronic  starvation.  Vet  at  Iwst  g{istroeU:«my  is  but  palliative, 
inasmuch  as  the  growth  gmduall}'  invades  the  iwportitnt  slnictures  in 
immediate  relation  with  it,  and  thus  leads  to  death  in  one  or  other  of  the 
various  ways  already  niiMiiiunwl.  It  is  therefore  hardly  fair  to  compare 
the  effocta  of  gastrostr>my  with  those  of  colotomy  for  carcinonw,  and  tu 
expect  that  life  will  be  us  much  prolonged  in  the  former  case.  £inhurn 
and  Exnur  have  employed  nidium,  intrmluued  into  the  oesophftguSt  with 
some  relief  to  the  symptoms.  As  might  be  anticipalcd,  j'-raj-a  applica- 
tions to  tho  surface  of  the  Itody  have  not  tienelitcd  a  malignant  etricturo 
of  the  oefiiipli.'igiis  (Kinhorn). 

Innocent  Tumours. — Simple  or  benign  tumours  of  the  oesophagus 
ai'e  rare  if  thtt  ainall  warty  growths,  which  are  <piit«  unim|iorUnt,  be 
excepted.  Ftbromas,  flbrolipomas,  and  myomjis  may  be  of  o^msiderable 
size,  ;mi|  may  simulnte  the  sympt<,>ms  of  cicatricial  or  malignant  stricture; 
ou  the  other  hand,  from  compensatory  dilatation    of    the   oesoplmgus 
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around  the  lumoiu-  (which  is  olmoet  always  polypoid)  there  muy  bo  no 
obstnictioii ;  and  Bymptonm  iiiay  be  idMient. 

Other  growths  such  va  lipomiLs  and  peri-oesophageal  cysts,  hare  been 
dtwcrilKMi,  liiM.  arc  miTr-  [i;ithiiloj;ieal  curtosiiies. 

Perl-oesophageal  Abscess. — jU  the  result  of  cnriea  of  the  spine  an 
abscess  may  Ik  ioruicil  in  connexion  with  thu  ocsophagiui  aftt^r  the 
manner  of  a  post'pbarL'u^t!:iI  u)).<tcess  ;  but  a  ])^ri-ue)Mpha<;eal  abncess  fre- 
i^ucntly  presents  laterally,  and  displacLtf  the  uesoplmgtis  to  one  side  and 
not  Riitcriorly.  Disejise  of  tlie  gullet,  such  as  ulcer,  rupture,  or  au-cinoms, 
nuy  lc!a<]  to  pflri'ocso])hage:il  alt^cctss. 

Huppuratintj  glands,  whether  flecondary  to  intlaniraation  elsewhere,  as 
in  the  mouth,  ihrojii,  or  head,  or  as  the  result  of  tuberculosis,  may  Iwid  to 
an  abtwesa  in  close  relation  to  the  oesophagus.  A  caseous  glund  at  the 
bifurcation  of  the  trachea  may  soften  down  and  iHschai'gc  into  the 
oeftophAgiiN  or  into  the  tniehea ;  or  may  lead  to  a  fistulous  communication 
l»etween  the  twa  Cicatrisation  of  the  alwposs  cavity  left  aftt-r  dischjwge 
inttj  thu  uesopliHgus  may  result  lu  a  Imctiun  diverticulum.  Huppuraliun 
and  abscesses,  from  whatever  cause  they  arise,  may  open  into  the  ocso- 
jthagns;  thus,  an  abscess  in  connexion  with  the  larynv  or  thyroid  gland 
may  discliarge  into  it.  Suppuration  in  the  immediate  nei^bbomhood  of 
the  (rcsopbagus  may  follow  acuto  traumatic  uesaphugitis,  or  may  result 
from  ulccnition  of  the  oesophagus,  due  to  inijMiction  of  foreign  bodies. 

The  abscegs  may  be  of  vary  various  dimensions  ;  eventually  it  dis- 
char^eti  into  the  oesopha^is :  while  eroding  the  oesophageal  wall  it  may 
tniVL«I  in  the  loose  submucous  layer,  and  dissect  the  mucous  coat  from  the 
muBcuhir  coat,  and  thus  give  risu  to  a  dilTusc  phlegmonous  oe)<>ophagitis. 
Except  when  due  to  disease  of  bone  the  course  of  a  peri  oesophageal 
ulMceaA  is  acute. 

Si/mpU'ius. — The  ehief  symptoms  are  jmn  in  swallowing,  with  difficulty 
in  taking  food,  and  italn  un  movement  of  the  ne<.-k.  Dyspnoea,  due  to 
presEuie  on  the  trachea,  may  come  on. 

J'rtatment. — If  the  abscess  is  in  the  neck  it  should  bif  oi>eried  at  once. 
A  jieri-oeaophageal  abscess  in  the  thorax  in  connexion  with  the  bronchial 
glands  cannot  )>e  iliitgnoseil  with  any  certainty  ;  but,  it  has  been  suggesteil 
that  emetics  shonid  be  given  in  the  hope  of  nipturing  the  abiKesR  by  the 
efTurt  of  vomiting. 

Varicose  Veins. — In  portal  obstructiun,  as  in  cirrhosis,  all  communi- 
cations between  the  radicals  of  the  portal  vein  and  the  general  systemic 
Tenons  system  become  dilated.  There  h  an  anastomosis  between  the 
gastric  and  oesophageal  veins,  whereby  the  blood  can  pass  from  the 
ftomacb  into  the  azygoe  veins  without  having  to  travorso  the  liver. 
Varicosity  of  the  veins  at  the  lower  end  of  the  oesophagus  may,  however, 
occur  without  any  morlii*!  confiitiori  of  the  liver.  It  is  of  course  rare, 
hut  cases  have  been  recorded  in  which  fatal  haemorrhage  in  qiute  young 
l^itients  was  due  to  this  cause.  Tlicse  veins  may  become  considerably 
dilates]  and  varicose.  Kupture  or  ulceration  of  these  oeaopliageal  piles 
has  led  to  faul  haemorrhage  ;  usually  the  blood  passes  into  the  stomach 


and  may  be  vomilecl  u]) :  in  some  mre  inataneee  the  blood  flows  oui  of 
the  mouth  and  is  not  cjuolcd  us  in  hacmulcmciiis. 

Treahitent  u(  the  luimiioiThage  should  cunsist,  like  that,  of  ulcoratiuu 
of  the  oesophagus,  in  ve^t  to  the  part,  at  tirat  no  food  should  be  given  by 
the  mouth,  and  subsequently  in  very  careful  feeding  and  avoidance  of 
any  rough  or  irriuiting  food. 

Neuroses  of  the  Oesophagrus. — Spa»modk  Stncfurc  of  the  Oesophagus. — 
Oesophttyhmiis  occurs  in  neurotic  young  women  (18-30  years)  j  but  tiho  in 
men  of  a  Kimiliu'  type,  and  in  hypochondriacs.  Cases  have  been  recorded 
in  which  it  has  attacked  mother  and  daughter  in  such  a  way  as  to  appear 
hetvditary. 

It  may  bo  purely  psychical ;  but  it  is  more  often,  perhaps,  as80ciate<I 
with  reflex  irritation,  cspcciaKy  in  tbo  area  tuippUed  by  llio  vagi,  if  not 
secondary  to  it.  Thua,  as  might  bo  expected,  spasm  may  accumpany  any 
disease  of  the  oeitopbagus  itself  ;  especially  inflammation  and  ulcerniioa 
Uut  in  these  cases,  inasmuch  as  there  is  some  organic  change  in  tho 
gidlet,  the  condition  of  spasm  is  socondiu-y  or  subordinate,  and  is  not  to  ho 
described  simply  as  spasmoilic  stticturo.  Characterlslic  C-\aniples  of  this 
neurosis  may  seem  to  depend  on  pharyngitis.  It  may  depentl  un  gastric 
(lisonler  of  no  great  severity,  but  it  may  be  associated  with  carcinoma, 
and  is  sometimes  dated  back  by  the  patient  to  damage  received  in 
stnillon-ing  rough  foD<:l,  bonc«,  or  foreign  Iwdies ;  it  is  then  {lorbaps  due 
in  part  to  "auto-siiggeation."  ReHex  irritation  from  more  distant  parts, 
such  as  a  flai\ting  Indney  nr  the  genital  organs,  appears  to  phiy  some  jiart 
in  setting  up  spasm.  Spasm  of  the  oesophagus  has  been  associated  with 
the  abnormal  urigin  of  the  right  subclavian  arttTy  fivm  the  thoracic  aorta. 
This  vessel,  which  is  due  to  persistence  at  the  right  4th  aortic  arch,  paases 
behind,  sometimes  in  front  of  the  oesophagus,  and  luis  been  thought  to 
compress  that  tube  and  thus  to  give  rise  to  "  dyspbigia  lusoria."  Whether 
this  be  so  appears  duubtful.  Sjuism  is  a  prominent  and  iiainful  feature 
in  human  rubies,  and  is  present  in  the  hysteiicnl  imitation  of  that  disease. 
Il  has  been  attributed  to  the  gouty  and  rheumatic  diatheses. 

Patkdogy. — Spasm  may  occur  in  any  part  of  the  oeeophogus  and  may 
l)e  transient  or  iieraistent.  An  irregular  contraction  of  Uie  circular  coat 
has  been  supposed  to  precede  the  bolus  of  food  instead  of  accompanying 
or  following  it,  as  nonnally  it  should  do.  In  fiuraistcnt  spasm  of  the 
sphincter  fibres  at  the  lower  end  of  the  oesophiigus,  or  cardiospaam,  food 
is  retained,  and  as  a  result  dilatation  of  the  gidlei  follon-s  {vide  p.  333). 

Si/mptmiis. — In  the  slighter  forms  the  dysphagia,  which  is  more  or  lees 
{laroxysmal  and  varying  in  degree,  comes  on  suddenly,  and  may  be 
atteudod  by  gulping  uoiiMJs.  There  is  no  inclination  for  food,  and  wbea 
taken  It  nuiy  be  suddenly  and  violently  rejected.  Spasm  is  increased  by 
cold  lii|tiiil  food,  so  that  the  patienta  usually  prefer  warmed  food 
Globus  hystericus  may  be  present,  and  be  accompanied  by  some  f>ain  luid 
discomfort.  As  emaciation  is  not  present,  or  u^lvances  to  no  great  degree, 
its  absence  helps  ui  to  distinguish  this  alVection  from  malignant  stricture. 
There  is  no  constancy  in  the  spot  where  the  bongie  is  arrested ;  the 
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nsinUuico  will  nearly  tJwa^-s  disappeiii-  aa  the  pressure  is  condiiued,  if 
necessary  under  the  influence  of  chlorofomi.  The  Bytnptoma  and  treat- 
menl  of  persistent  car(lios(>a8ni  have  already  been  described,  p,  335. 

lHatjnom. — The  a<;e,  sex,  and  charatter  uf  the  patient  should  be  tJikoa 
into  account.  Tho  maunur  in  which  the  dysphagia  cornea  uu,  and  ita 
intermitlcnt  ur  progi-essive  course,  are  important  in  distinguishing 
ejMiatnodic  from  organic  epasni.  The  ahaeiicc  of  emat^iation  is  strongly 
in  favour  of  aposm.  In  addition  to  the  knowludgc  to  he  obtained  from 
the  pasaage  of  a  Imugie,  to  wiiich  I  Iiave  already  referred,  auaculuttion  of 
the  oesophaguft  may  be  employed.  In  spasmodic  stricture  the  oesophagcid 
sound  is  unaltered  ;  in  organic  stenosis  it  is  prolonged,  delayed,  or 
replaced  by  a  coutinUDUs  confused  bubbling  sound,  sometimes  >nth  a 
grating  note. 

Trratnwnt  is  local  and  eonstitutional.  The  passage  of  a  bougie  may 
bring  about  a  cure,  or  ciiutioiis  galvanism  by  means  of  an  oesophageal 
bougie  may  be  successfully  employed.  The  local  application  of  cocaine 
has  been  recommended. 

Liquids,  not  aolid  food,  should  l>a  given  ;  and  care  shonld  h&  taken  to 
see  that  they  are  warmed  and  sweetened.  General  treatment  of  the 
jmtienl'ii  hcullh  und  special  anti-hysterical  and  antispasmodic  remedies 
should  be  prescribed,  and  attention  directed  to  the  cure  of  hysteria  or 
hypocbomfantsis. 

Paralysis  of  the  oesophajrns  is  a  decidedly  rare  affection. 

£{inhnft/. — It  may  be  functional  or  hysterical  in  origin  ;  but  in  hysteria 
spasm  is  much  commoner  than  panil^vsis.  It  nuiy  occur  in  cerebral  tumonr 
And  general  piiralysis  of  the  insane. 

Diseases  atcaclting  the  nuclei  in  the  pons  and  medulla,  as  in  bulbor 
pAral>'sit.  losious  of  the  vagi,  and  peripheral  nouritia  due  to  lead  or  the 
poison  of  diphtheria,  may  occasionally  produce  it.  It  has  been  attributed 
to  masctdar  weakness,  ami  diHicidty  of  swallowing  occurring  in  the  course 
of  acute  fevers  may  thus  be  explained. 

Mc/rhiJ  Anutumv. — Little  is  known  of  the  morbid  nnatomy  of  the 
iLtfeotion :  Morell  -  Mackenzie  Iwlipved  that  the  potential  lumon  of  the 
lube  becomes  diminished  and  the  walls  degenerated.  On  the  umdogy  of 
^^^tfeiettUlyscd  viscem  dilat.itiou  would  hare  been  cxpi-ctcd.  Poi<«iibly 
^Pvm^Hai  of  simple  dihitatiou  of  the  oesophagus,  in  which  there  U  no 
ap|ktirent  cause,  such  as  a  strictnre,  may  be  thns  explained. 

Thf  nvMpioma  consist  in  a  difficulty  in  swallowing  food,  which,  however, 
though  constant,  is  not  absohtte  unless  the  pharynx  bo  afTected  Tlio 
normal  oesophageal  sound,  as  heard  by  auscultation,  is  idtered  or  lost. 
PMsing  a  bougie  proves  the  absence  of  any  obstruction  or  stricture. 
Regurgitation  of  food,  which  is  common  and  copious  in  dilatation,  seldom 
occurs  in  pnralysis. 

The  treatmeut  should,  when  possible,  be  upplicd  to  the  primary 
causa ;  Imt  local  stimidation  by  pungent  foo<l,  the  passiige  of  a  tulte,  or 
electricity,  may  be  tried.  Faradisation  of  the  interior  of  the  oesophagtis 
most  be  carried  out  with  caution,  as  the  vagi  lie  in  close  proximit}'.     It 
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ia  obviunsly  more  likely  to  succeed  in  the  hysterical  cases  than  in  thtjao 
the  result  of  grava  oi-ganic  diseaaos  of  the  nervous  system. 

In  cei-ebnil  tumour  or  bunnir  paralysis  care  must  be  taken  to  see 
thiit  a  sufliciency  of  food  ia  taken,  and,  if  need  bo,  the  patient  should  be 
fed  by  the  stonmch-tube. 

H.  D.  BOLULSTON. 
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DYSPEPSIA 
By  Sir  Laidkh  BirsTOK,  M.D.,  F.a.S. 

Dyspkpsu  in  Childhood 

By  \V.  SoLT-ii'  Fknwmk,  M.D. 

Dy^pei'SIA  is  a  genorn)  name  wbicb  is  gener.illy  used  as  synonymous 
with  iiKligestioti.  It  properly  nutans  diBComfort  or  piin  during  digeatiou 
in  the  rttfimach ;  but  it  i»  frL^t(ncnt1y  MAe.d  Ut  Kigiiify  discomfort  or  pain 
during'  the  process  of  digestion,  whether  in  the  Rtomach  or  intestinee. 
The  vagueness  of  it*,  isignificjuice  his  both  ndviiritji^es  and  disadvaniagos. 
The  disudvantugcs  of  the  name  are  that  it  signifies  so  mjiiiy  diflurent 
conditions  that  it  is  little  or  no  guide  to  the  exact  functional  or  organic 
leaionn  of  the  Rex'enil  organs  concerned  in  the  digestivB  process ;  and 
without  a  more  or  less  acciu'ato  knou'Iedge  of  the  nature  of  n  disease 
we  cannot  hope  for  success  in  trealmeiit.  Its  advantages,  on  the  other 
band,  are  that  it  includes)  a  group  of  symptoma  M'faick  cannot  always  bo 
referred  to  an  exact  physiological  or  anatomicjil  basis.  In  this  respect  ic 
corresponds  to  albnminuiia  or  jatindioo,  att'ections  which,  although  they 
can  often  be  assigned  correctly  to  their  causes,  yet  sometimes  defy  exact 
diagnosis.  It  may  also  be  compared  with  the  symptom  of  itching  in  the 
skin,  which  may  be  dne  to  eczema,  nrticjiria,  prnrilus  ;  or,  as  in  jaundice 
or  Bnghts  disease,  to  the  presence  of  abnormal  constiiiients  in  the  blood. 
If  Me  had  to  depend  for  our  diagnosis  solely  on  the  patient's  account  of 
his  feeUnga,  we  could  not  distinguish  these  Affections ;  nor  could  we  do 
ao  successfully  even  if  we  were  able  to  [mlpate  the  surface.  By  ocular 
inspeotion  we  may  frequently  disiingnirih  ibeni ;  hut  if,  instead  of  l>eing 
exjxised  to  view,  the  skin  were  inside  the  body,  it  is  evident  that  the 
dtagtioftin  would  often  Iw  iniposaihle.  Thus  it  is  with  many  cases  of 
dyspepsia.  The  patient  complains  of  great  discomfort.,  but  we  are  unable 
to  discover  any  orjianio  cause  ;  and  fre'iuently  are  not  able  to  decide  even 
upon  the  nature  of  the  functional  derangement  on  which  the  symptoms 
depend.  In  some  caaes  the  derangement  is  probably  very  slight,  although 
the  symptoms  may  Iw  severe ;  just  as  itching  in  eczema,  althongb  the 
irritation  is  confined  to  the  surface  of  the  skin,  may  render  the  patient's 
life  almost  intolcmblc.  Some  cases  of  dyt^pc]ma  very  probably  depend 
upon  a  similar  kind  of  irritation  of  the  gastric  or  intestinal  mucous  mem- 
braae ;  for,  occasionally  eczema  will  disappear  and  indigestion  take  its 
pUce,  and  conversely. 

As  medical  knowledge  advances  the  use  of  the  mune  dyspepsia  will  be 
greatly  restricted  (t),  and  we  shall  be  able  to  assign  the  difTerent  forms 
of  indi,^cstion  more  and  more  exactly  to  their  proper  causes  At  present, 
iowcver.  it  must  be  retained. 

Foods. — In  order  to  undci-staud  the  symptoms  of  dyspcpiia  we  must 
firvt  consider  tho  vai'ioas  classes  of  foods,  and  the  mmle  in  which  they  are 
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normally  digester].  In  place  of  simply  tabulating  the  rariouA  gIaasu  of 
foods,  it  is  easier  to  «iippo80  an  ordinary  mixed  mcJil,  cousi&ting  of  bed- 
steak  »'ich  fat  attiicbed,  bread  or  potato,  sjtlt^  pcppei-,  mustard,  picM«, 
fruit  stored  with  sugar,  and  .tleoliul  in  iH-'cr.  wine,  or  spiritii.  The  lean 
part  of  thu  l>etifsteak  is  a  goud  example  of  the  protuin  constituenis  of 
food  ;  the  fat  of  the  fatty  constituont«  ;  the  bn>ad  or  ]>ot4ito  of  the  carbo- 
hydrates ;  the  salt  of  the  minend  constituents,  of  which  others  are  con- 
tained in  the  meat  itself  and  in  bread.  Water  is  the  largest  and  otw 
of  tbn  most  essential  ingredients  of  the  body.  The  stewed  fruit  atwl 
vegetables  contain  celluloee  and  nL-iitnil  salts  of  vegetable  acids  combined 
with  potash  or  lime.  The  sugsir,  liko  the  bread  and  potato,  belongs  to  the 
class  of  carbohydrates  ;  tue  pickles  contain  organic  acids  with  cellolofie; 
and  miifltaid  and  pepper  contain  pungent  oil«,  which  liare  the  power  of 
irritating,  with  more  or  Icsa  ctiergj',  any  mucous  surface  with  «'hich  they 
are  brought  in  contact.  Alcohol  bus  a  similar  power  of  local  irritation, 
which,  however,  is  mo'lified  very  greatly  by  its  dilution  ;  m<irm)ver,  after  lu 
absorption,  it  has  a  niarkt'cl  itilluence  nn  the  nervoufi  syntem  and  i-irculatinn. 
Symptoms. — In  health  wo  ai-o  unconscious  of  tlio  existence  of  any 
part  of  our  body  atve  in  so  far  as  we  get  pleasure  from  its  exercise: 
and  this  is  tnie  of  the  digestive  organs  as  well  a£  of  others.  For  in 
perfect  hcjdth  the  only  seiisjitions  eonnectefl  with  dige^^tion  are  those 
relating  tu  the  ingestion  of  food  and  the  ejection  of  excreta ;  and  the 
slight  inconvenience  they  occasion  is  more  than  compensated  by  a  sen» 
of  relief  in  the  latter  case,  and  the  positive  pleasure  associiitfd  with  ih* 
former.  In  somo  cases  of  dyspepsia  the  symptoms  are  associutei)  more 
with  the  palate  than  with  the  stomach ;  iji  oth*.-r  cases  rather  with  the 
intestines.  The  pleasure  alforded  by  eating  is  frequently  referred  to  the 
|inlate  ;  although  it  prokibly  depends  to  a  grejit  extent  njK>n  the  stiii*  of 
the  stomach.  In  dyspepsia  the  normal  de^^ire  for  food  oct^isiotiatlv  givM 
place  to  a  ravenous  cranng ;  but  more  fre<|uently  it  Iciwls  to  a  loss  of 
a]ipetito,  distaiito  for  food,  nausea,  or  actual  vomiting.  The  presence  uf 
food  in  the  stomach,  instead  of  being  unfelt  as  in  health,  gives  rise  to 
a  sense  of  oppression  in  the  epigastrium,  disagnM^able  eructations  of  gas, 
food,  or  aciii,  and  feelings  of  weight,  oppression,  uneaaiticss,  discomfort, 
distenAinn,  or  pain.  The  |uun  may  \m  ditTiised  ;  it  is  very  often  situated 
at  the  junction  of  the  oeflopha^us  with  the  stomach  opposite  the  end  of 
the  sternum,  when  it  is  known  as  heartburn.  In  the  intestine,  likewise, 
lliero  may  be  uneasiness,  jmiii,  distension,  passage  of  flatus,  and  either 
diarrhoea  or  constipation.  In  addition  to  these  symptoms  there  in  socoe- 
times  a  grejtt  How  of  saliva  from  the  mouth,  or  the  ejection  of  a  lar^e 
quantity  of  water}'  ftnid,  which  is  mostly  sidiva  although  it  njipeari  to 
come  from  the  stomach.  This  is  fretjuently  accompanied  by  ver}' 
acid  eructittions,  the  acid  being  such  .is  to  give  Hse  to  a  burning  in  the 
mouth  ;  and  from  the  burning  in  the  epigaalxium  and  mouth,  with  whidi 
the  f1"w  of  watery  tluid  is  frequently  associated,  the  symptom  has  received 
the  name  of  pyrosis,  a  name  which  is  now  given  to  this  ejection  of  water 
even  although  nu  feeling  of  burning  be  prcsuul. 
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Bne6y,  the  eyinptoms  of  liysptipam  aru  a  furred  Lungue,  a  bud  taste 
in  the  iDOUth,  wnnt.  of  appetite  or  even  ktathin^  of  fuod,  nausea,  vomit* 
iiig,  oppreesion  in  the  chest,  w«ight  ut  the  opi^^aftirium,  pain,  distention, 
flolulent-c,  at-idity,  oructatious,  pyroeis,  constiputjon  ur  diarrhoeii.  The 
flatiilvnc-e  either  (MUtsea  upwiirtJs  in  Ijvlchiiig  ui  duunnanlt.  per  auum,  or, 
if  it  renuiin  in  the  stomach  and  inte«cines,  it  givtu  riae  lu  diatenmon. 

Analysis  of  Symptoms.  —  Fiirml  ToHijue. — The  tongiw  is  usiudly 
ttiken  aa  a  iiauful  iiidtix  to  the  Londiliou  of  the  nmcuus  membrane  of  the 
aliiiiontary  cana).  In  health  it  ought  to  1it>  clean;  but  in  diaeasQ  it  is 
frc'iuentiy  c-overed  with  a  more  or  less  thick  cfiating  of  a  white,  yellow^ 
hi'own.  or  ovcu  bUck  colour.  This  coating  consist*  chietly  of  epithelium 
with  mnssvs  of  micro-organisius.  Its  thickness  and  colour  depend  to  u 
considerable  MCtont  iijhxi  the  diet,  and  if  the  dii^t  be  very  soft — especially 
if  it  Ih!  litjiiid,  iis  in  the  c;ific  of  the  tnilk  diet  uaiuilly  employt'd  in  enteric 
fever — the  tongue  has  a  thick,  whito,  cream}"  cojiting.  When  the  diet 
18  solid  the  food  tendu  to  rub  olF  the  accumulationti  of  epitbclium,  aiid  to 
keep  the  ton^jue  clean.  But  the  growth  of  microbes  on  the  tnn>tii«  is 
greatly  Atimulattn]  by  deccmi]x>fling  fcHxt ;  and  this  may  he  well  *tvi\  in  the 
CHsa  of  jwrsons  with  a  decayed  molar  tooth,  in  which  pjiiticlea  of  food 
accumulate ;  the  decompociing  foMl  in  the  hollow  tooth  seems  to  act  as 
a  kind  of  manure  for  the  micrubcs  on  the  tongue,  and  thc^e  rotisequently 
grriw  luxiTriantly,  giving  rise  to  a  thick  patch  of  fur  on  tlie  tongue  close 
w  the  docjiyed  tooth ;  even  though  the  rest  of  the  tongno  may  be  dean. 
How  far  the  thick  fur  which  occurs  in  aome  cases  of  dyspepsiii,  or  in 
fevers,  in  due  to  alteration  in  the  secretions  of  the  mouth,  and  bow  far 
to  tntphic  changes  in  the  muroua  membrane  of  the  tongue  itself,  is  not 
ovrtainly  known.  Usiwlly,  however,  a  whito  piftry  fur  on  the  tongue  is 
looked  upon  a9  a  sign  of  atony  and  weakness  in  the  dif^cstivc  tract ;  while 
a  |t<finte<l  tongue  with  large  |Kipillae,  cicaii  and  mther  red  at  the  edges 
and  tip,  \a  regaidefl  aa  a  sign  of  irritation  and  an  indication  for  soothing 
tjrcAtmcnt ;  a  pale,  flabby  tonguu  is  supposed  to  indiu-itu  the  nccestiity  for 
sttmiditiing  and  t«inic  trt^atment.  A  Wd  taste  in  the  mouth  la  sometimes 
^due  to  decaying  teeth  or  to  .artificial  teetli  nr  plate*  that  are  worn  too 
fftoiistantly.  and  are  not  sufiiciently  purified  by  antiseptics  ;  but  in  addition 
to  this,  we  kjiow  that  a  bad  tu.slc  may  arise  from  bitter  su))staiices  given 
a«  medicine.  Not  only  docs  (juinine  produce  a  bitter  tjisto  in  the  mouth 
when  swallowed,  hut  if  atlniini.srereit  with  iodicio  of  jKitaasinni  the  bitter 
Xii&ic  may  Ih*  persistent  during  the  whole  day-  The  iodides  alone  give 
rise  to  a  ealiue,  diangrceablo  taste,  of  which  many  patients  complain; 
this  is  c&umkJ  by  absorption  from  the  stomach  and  rc-cxcrotion  into  the 
mouth  ihniugli  the  salivary  glands.  When  (piinine  is  given  at  the  same 
time  the  iodide  appears  to  carrj-  the  quinine  along  with  it  into  the 
mouth,  anil  thus  to  give  riac  to  the  bitter  taste.  Bitter  subst^mces  are 
formed  in  the  l>ody  naturally,  even  when  no  nie<liciiiea  are  tjiken  ;  and 
although  fresh  healtliy  bile  is  tasteless,  bile  is  sometimes  excessively  bitter. 
The  cau^  of  the  bitterness  hoa  not  been  exactly  aeceitainod ;  but  it  is 
probably  due  to  accumulation  of  those  bitter  &iU>st4inces  funned  diu'ing 


digestion,  wUicli  frequently  miike  milk  (lisugruuHlilc  to  the  palato  when 
ailificially  poptuniaoil  for  too  long  a  time.  It  is  jirol)at)lo  thiit  lliesc 
bitter  ftubsbincoK  reach  the  mouth  in  the  sfinie  w.iy  an  iodide  of  pouissium 
or  quiuine. 

I)i»tffreeahlt  Jireath. — A  diaagrceahle  smell  of  the  breath,  like  «  furreil 
tongiiti  or  unpleasant  tAste,  may  Iw  due  to  decomposition  of  food  in 
carioits  teeth ;  but  in  Rome  cases  it  is  almost  certainly  due  to  tho  elimina- 
tion of  sulistaiices  nrhich  have  been  absorlKzd  froni  the  intestine  and  are 
excreted  through  the  hmga.  Sulphnrettol  hydrogen,  when  injected  into 
the  intflstiny,  is  al«orbe«I  with  great  mpiiHty  juid  eliminated  through  the 
lungs ;  and  the  enme  is  the  cose  with  such  volatile  vegetable  oilii  an  those 
of  onion  and  •;arlie. 

JppefHf,  although  closely  associated  with  the  gralificatiou  of  the  gus- 
tatory nerves  in  the  mouth,  is  yet  more  intimately  dependent  upon  the 
condition  of  the  stomach,  and  njjon  the  wants  of  the  body  »«  a.  whole. 
The  exact  cause  of  it  has  not  yet  been  ascertained,  but  certainly  it  is 
closely  connected  with  tbe  ciR-idation  of  the  bluod  in  the  stomach.  The 
mucous  membrane  of  this  organ  during  fasting  was  obser\-ed  by  B«m- 
mont  to  be  pale ;  but  on  the  ingestion  of  food  it  Wcame  rosy  at  once, 
and  aecret«d  gastric  jnic«.  It  is  prolmble  that  appetite  consists  in  a  con- 
dition of  the  nerves  of  the  stomach  similar  to  that  which  is  produced  in 
the  nerves  of  the  shin  by  il*-hing  or  gentle  tickling  :  and  is  not  impmlv 
ably  connected,  to  some  extent,  ■M-iih  diac-ension  of  the  lyniph-spitceg  in 
the  mucous  membrane,  just  as  in  the  skin  a  sensation  of  itching  froi|Ui?ntly 
precedes  the  outbreak  of  sweat.  When  the  stomach  is  somewhat  wvikk 
or  atonic  there  is  fre»|uent1y  no  desire  for  foo4]  at  lii'st ;  but  after  a  little 
has  been  taken  the  apt»fitite  comes  with  tho  eating  until  a  fair  quantity 
has  been  consumed.  Sometime*  Beaumont  ohserviHl  that  a  cravini; 
appetitv  ^vas  associated  with  a  red  and  irritable  mucous  membrane  on 
which  even  some  abrasion  of  tho  surface  was  present.  When,  however, 
irritation  of  tho  stomach,  mechanical  or  chemical,  is  carried  too  fai;  the 
narmal  secretion  of  gastric  jtiice  stops,  the  ciivulation  Ijccomoa  lessened, 
the  mucous  membrane  turns  whit«,  and  mucus  ia  secrete*!.  Still  further 
Irritation  causes  n^tidiing  and  vomiting. 

It  is  evident  that,  if  appetite  bo  thu<  closely  associated  with  the  con- 
dition of  the  circulation  in  the  stomach  itself,  the  appctit*;  and  the  circu- 
lition  together  are  likely  to  be  in6uenced  by  the  state  of  the  liver ;  for 
nearly  all  the  blood  from  the  stomach  must  pass  through  the  liver  before 
it  can  return  into  the  general  circulation.  If  this  organ  Iw  congested, 
and  the  circulation  through  it  slow,  the  ap[»ctito  is  likely  lo  fail  into 
aV'vance.  It  must  be  borne  in  mind  also  that  various  substjiuces  havf 
the  ]K)wer  of  stimulating  the  walls  of  the  stomach  in  sut-b  a  way  :u  to 
produce  increased  appetite,  anorexia,  or  vomiting.  .Many  6ubistance« 
which  in  small  doses  increase  tho  appotit-c  are  emetics  when  given  in 
large  doses.  Thu*,  a  little  mustanl  or  horM;-rndi»li,  a  little  sdt  or  other 
condiment  taken  u'ith  food  may  render  it  more  julatjible  ;  a  bittor 
tonic  taken  before  a  meal  will  increase  thu  appetite :  but  all  these  snb- 


taken  in  targe*  qitatitiiicft  iu:t  ns  emetics.     A  \ery  minute  quantity 
of  arsenic  is  a  powerful  stiniiilaiit  to  tho  Hj>|>etit«,  but  a  large  quantity 
luces  most  violent  vomiting. 

Id  dyspepeia,  then,  wo  may  bave  a  craving  appetite,  a  want  of  api)6- 
?,  or  an  appetite  for  abnormal  kinds  of  food.  The  craving  appetite, 
according  to  Ueaumont's  experiments.  ap|)cat-s  to  go  with  an  irnta1)Ic 
)nr]itinn  of  the  atonmd),  surh  il**  mi>;lit  bo  aiiDietl  by  Bmiill  doses  of 
iiiic.  It  is  very  fref|uently  noiiceahle  as  the  fii-al  stage  of  what  »» 
called  "  a  bilious  ait^ick  " ;  and  when  tbc*  irritation  in  the  stomach  be- 
comes grciater,  tlic  craving  appetite  gives  place  to  anorexia,  and  is  fol- 
lowefl  by  nansea,  or  even  by  vomiting.  Lark  of  apiwtite  may  be  amociated 
rith  two  conditions  :  either  with  tho  atisence  of  lone  and  deficient  circn- 
tion  through  the  stomach,  or  with  excessive  irritation  burderiiig  upon 
tMWMBft.  In  tho  first  case,  where  lack  of  api>elitc  is  de|.icndunt  upon  weak- 
nen  md  alienee  of  circulation,  tlie  person  has  little  or  no  doairo  tn  lake 
food ;  but  after  beginning  to  eat,  the  gjiatric  circulation  tiecomes  liiisker, 
>petitc  comes  with  eating,  and  tho  person  may  be  able  to  lake  a  fair 
In  the  case  of  a  craving  appetite,  however,  things  are  ditferent ; 
Tuid  the  stimulation  by  food,  which  in  the  case  jurt  mentionetl  brings  on 
the  apiwtiie,  Ktimulaies  the  irritable  stomach  to  excess,  so  that  appetite 
very  quickly  disappears :  if,  then,  more  food  be  forced  down,  narisea  or 
vomiting  ensues.  Where  the  stomach  is  already  so  irritable  that  nausea 
19  felt  l>efore  the  food  is  taken,  vomiting  is  very  likely  to  come  on  imme- 
di;itely  after  eating.  A  lark  of  appetite  i-estorcd  by  eating,  therefore, 
indicates  an  atoiiy  of  the  stomach,  which  in  likely  to  be  beneCf^l  by  tonics 
and  stimulants  ;  a  craving  appetite  easily  ^mtiH^eil,  or  annn-xia  with  a 
tendency  to  nausea  in  eating,  indicates  irritation  and  requites  sedative 
creaUncnt.  It  must  bo  remenitiored  that  various  poisouii  inji?cted  into 
the  veins  are  excreted  by  the  walU  of  the  stomach  ;  thus,  tartar  emetic, 
morphine,  and  scr{>ent'8  venom  injected  into  the  veins  are  all  excreted  by 
the  gasiiic  mucous  membrane  ;  and  the  same  is  the  case  with  poisons 
formed  in  the  body,  such  as  the  toxalbumins  of  cholera,  and  possibly  alFw 
toxidbumina  in  caaca  of  renal  disease.  It  is  most  important  to  bear  in 
mind  that  disturbance  of  the  appetite  may  be  due  to  poisons  formed  in 
the  intestine  or  in  the  tissues  and  excreted  into  the  sttmiach,  where 
they  give  rise  to  disturbance  ;  as  we  observed  that  they  lio  in  the 
mouth.  The  elimination  of  these  poisons  from  tJio  bo<iy  is,  therefore, 
to  bo  cJurfuUy  attended  to  as  a  means  of  restoring  ap|)Ctite. 

I'omUinn  is  the  expulsion  of  the  contents  nf  the  stomach  through  the 
oesophagus  and  mouth.  It  is  effected  by  the  squeezing  or  the  «trimaoh 
lietween  the  diapbrugni  and  the  abdominal  wnlk.  This  8({Ueezing  is  in- 
etfectiml  to  empty  the  stomach  if  the  cardiac  ttfihincter  be  contracted ; 
when  the  movements  are  simply  known  under  tho  title  of  "  retching." 
When  the  cardiac  orifice  dilates,  and  simultaneously  tho  diaphragm 
■  'ids  ^J  its  utmast,  and  the  aMominal  muscles  contract.,  the  content.s 
_;  ■  titomach  find  an  insue  thrtittgh  the  oesophagus,  and  vomiting  occurs, 
norvc-centre  by  which  the  niovoraents  of  tho  stomach,  diaphragm. 


and  alidomiiial  muscleg  are  bo  co-ordiiiat«d  lut  to  produce  vomiting  is 
sitimiod  in  the  medulla  oblongata,  and  is  closely  associated  with  the 
i-espinitorj'  centre,  some  nerve-cells  being  in  all  probability  common  to 
both  centres.  The  vomitiug  centre  may  be  stimulstoil  sometimes  by 
|K)i8un»,  such  .tK  tirt;ir  emetic  or  npomorphine  which  act  U|>on  it 
directly  ;  but  it  is  UBUally  broiight  into  action  rotlexly  by  irriutioii  wbirh 
may  start  from  various  jmru  of  the  bijdy,  and  is  conveyed  to  it  by  th^ 
afferent  nerves.  AVhen  Rtimiilated  from  the  bmn,  ait  in  violent  emotion 
or  in  orgnnic  disease— such  as  tuberculous  meningitis  or  cerebral  tumour 
— the  vomiting  is  sudden  and  not  asfiociatcd  with  nausea  ;  and  the  same  is 
the  caso  when  it  ts  stimulated  from  the  pharynx  by  the  tiukUng  of  a 
feather.  Kven  stimulation  from  tho  stomach  may  l>e  associated  with  very 
little  nausea ;  mustard  and  hot  water  cause  vomiting  B[weilily,  but  with 
very  little  antecedent  nausea;  tartar  emetic,  on  the  other  hand,  caUM« 
much  naiu^e/i.  Vomiting  is  aaeociat«d  also  with  inihiiii^n  in  tho  Liver, 
kidney,  intestines,  and  genital  organs ;  so  that  during  the  passage  of  a 
gall-stone  or  of  a  renal  calculus  there  may  l)c:  ^inlont  vomiting ;  and  when 
vomiting  is  persistent  the  presence  of  fi  hernia  should  always  Im3  l™»ki**l 
for.  The  vomiting  of  prcgrmncy  is  usually  supposed  Ui  be  reflex  from 
the  uterus,  but  it  may  1>l-  due  to  the  presence  of  toxalbumins.  iis  in 
cholera.  Vomiting  in  dyspepsia  is  URiially  due  oirher  to  the  condition  of 
the  contents  of  the  stomach  or  to  that  of  the  gastric  walls.  Thus  it  may 
occur  after  too  bulky  a  meal,  when  the  food,  although  perfectly  whole- 
some, has  been  taken  in  such  large  quantity  that  the  stomach  is  unable  to 
digest  it.  Or  it  may  occur  from  the  ingestion  of  food  which  is  either 
irritating  in  itself,  or  is  apt  to  undergo  such  decomposition  as  to  lead  t«j 
the  formatioa  of  irritating  products. 

Thus,  tainted  moat  or  fish,  an  oyster  of  doubtful  (jUHlity,  or  W]  niiii^h 
rooms  may  cause  vomiting  very  shortly  after  their  intriKlnction  ;  %vhile  a 
mixture  of  pdt^  de  Jme  (pas  with  milk  nnd  beer  may  yield  irritant  pro- 
ducts, and  give  rise  to  vomiting  some  hours  later ;  althuuiih  each  article 
was  good  in  itsolf,  and  the  quantity  taken  not  exeeasive.  The  fo^td  which 
hoa  been  taken  into  the  stomach  is  much  more  linble  to  undergo  decom 
position  with  fonnation  of  iri'itating  products  if  delayed  in  the  stoimtciL 
This  is  especially  noticeable  in  cases  of  contractetl  pylonis,  whether  in 
consoquenco  of  malignant  disease  or  from  cicatiicial  contnivtion  due  to  old 
ulcers.  In  such  cases  tho  food  remains  many  houni  in  the  diliit«>«l 
stomn<-h,  und  is  then  vomited :  usually  in  a  state  of  fermentation.  But 
even  in  health  im(>erfectly  masticated  foo<l  may  remain  t4)o  long  in  the 
strtmauh,  !w  the  him|M»  in  it  are  not  readily  dissolved  by  the  gastric  juice. 
When  these  lnm[)S  attempt  to  pass  the  pylorus  they  stimiUate  it  to  con- 
traction, and  thus  not  only  is  their  own  passage  arrested,  but  a  quantity 
of  other  food  also  is  kept  back  with  them.  Tims,  pieces  of  potato,  of  apple, 
of  cheese,  or  even  of  butchi>rs  meat,  which  have  lieen  swallowed  withnut 
being  comminuteil  by  the  loeih,  an»  again  and  again  forced  to  the  pylorus 
by  couti-actiong  of  tho  stomach  ;  but  not  being  al<le  to  get  through,  they 
are  ullimntoly  rejected  by  vomiting.     In  cases  of  sick  headache,  n  transient 


* 


condition  of  dilatation  of  the  Htomaoh,  aiui  proVmbly  of  contraction  of  the 
pylorns,  occurs — the  condition  botiig.  in  fact,  one  of  a  proxinml  dilatation 
%vilh  [leripbcml  contraction,  stiniL'ir  to  that  which  I  have  pointcil  out  in 
the  artene»  of  the  head  during  migraine. 

The  condition  of  the  gMtric  walls  is  a  most  important  factor  in 
vomiting/  When  the  wucoua  meoibmne  of  the  slomach  is  rubbed  loo 
hard  with  a  pioce  of  ghisji  rod,  the  imiunil  mse  ctiloiir  di«appeai-s,  the 
aerretion  of  gastric  juice  stops,  mucus  is  cecretcd,  ami  vomiting  is  set  up. 
Here  the  vomitiDg  is,  no  doubt,  simply  reflex,  as  in  the  cu&c  of  vomiting 
by  tickling  the  fauces  with  a  feather;  but  in  Beaumont's  observations 
on  Alexis  St  Martin  ire  notice  that  great  irritability  of  tho  mucous 
nierobr&ne  of  the  stomach  tended  to  give  risfi  to  n.iUFi'a  and  vomiting  on 
taking  food.  In  some  cases,  no  donbt,  there  is  hyperaestbesia  of  the 
mucous  roombnuie  of  the  stomach,  just  as  there  may  W  ui  the  fauces. 
The  condition  of  the  stomach  in  aick  headache  has  already  been  noticed. 
A  common  cjni»e  of  vomiting  in  the  morning  is  the  practice  of  taking 
an  exce«wive  quantity  of  Sfpirits  at  night  before  going  to  bed.  I'o.^tnasal 
and  pharyngeal  catarrh  is  not  uncommonly  ii  cause  of  rcu-hing  or  vomiting 
on  riaing  in  the  morning.  This  may  occur  in  jiersons  who  are  most 
abstemious  in  the  use  of  alcohol,  auH  who  nmy  not  have  touched  it  in 
any  form  for  weeks  or  months.  ^Vhen  the  uasjd  passages  are  cleared 
of  mucus  the  retching  usually  ceases. 

Toraititig  usually  occurs  dun'ng  or  immediately  after  a  meal,  when 
it  is  of  purely  nervous  origin,  during  the  height  of  digestion  when  due 
to  gastric  nicer,  and  after  some  hours  when  there  is  dilaliition  of  the 
■tomach. 

OpjTesiion. — The  feeling  of  oppression,  which  is  generally  referred  to 
the  c-irdiac  region,  is  in  most  Ciuwa  dnt*  to  distension  of  the  stomach  with 
flatulence ;  but  in  some  it  is  no  doubt  due  tn  rctlex  iiriiniion  of  the 
ragus  acting  U|»n  the  heart ;  indeed,  the  pulse  may  be  much  slowed  by 
gastric  irritation. 

Puiii  in  the  stomach  varies  very  much  both  in  extent  and  character. 
In  simple  dyBi>e)isia,  not  associated  with  ulceration  or  malignant 
disease,  it  is  usimlly  either  of  a  dull  chararter,  extending  over  the  whole 
cpigiuttrium.  or  if;  .1  burning  sensation  nearly  opposite  the  end  of  the 
stennmi.  The  buniing  is  closely  associated  veilh  great  acidity  of  the 
contents  of  Uie  stoiunch,  so  that,  when  these  regurgitate  into  the  mouth, 
they  seem  to  give  rise  to  a  burning  feeling  in  the  throat  and  set  the  teeth 
on  edge.  The  |>oint  at  whirb  thiit  bunting  is  felt  is  just  at  the  junction  of 
the  oesophagus  with  the  stomnch  ;  and  I  am  inclined  to  think  that  it  i.s  due 
to  irriution  not  of  the  stomach  itftclf  but  of  the  loiver  end  of  the 
oesophagUH  by  the  acid  contents  of  the  stomach. 

ActiliiH.  —  I  have  observed  that  when  there  is  much  acid  in  the 
ttomacb  this  pain  may  sometimes  be  brought  on  or  relieved  at  will, 
iply  by  turning  from  one  side  to  the  other ;  on  turning  to  the  left  side, 
that  the  gastric  contents  fill  tho  fundus  and  do  not  reach  the  cni*fHBc 
orifice,  the  pain  may  disappear ;  on  turning  to  the  right  side,  wi  that  the 


contents  of  the  stomAch  fiU  the  sniAllcr  pyloric  end,  ami  are  likely  thns 
to  reach  the  c-uiTiiiic  oritice,  tlie  burning  sensation  niay  at  once  re- 
api>car.  I  buve  iiolicird,  lou,  thnt  the  Imrniiig  sensation  may  come  on 
aiinofit  immediately  after  drinking  a  ciip  of  xeA,  Klthuugh  thin  liquid 
ia  neutral  in  iUelf  and  not  irritating  to  the  oeBopIuiaus.  The  tea 
may  net  simply  by  increasing  ihe  volume  of  the  content*  of  the 
riUimiich,  80  as  to  m:ik(i  iheni  reach  the  cardiac  oi-ilice,  mid  irritate  it  by 
their  acidity  ;  but  it  eeenis  very  improliahle  that  during  the  natural 
movements  of  the  stomach  the  gastric  contents  shoidd  not  pass  over  the 
CJirdinc  orificii ;  it  seems  tu  me  more  prolmblc  that  tea  causes  ii  protrusion 
of  the  mucous  membrane  of  the  oesophagus  into  the  stomach,  mut-b  us  the 
mu4:ntis  nieinhrane  of  the  rectum  occasionidly  protrudes  through  the  anus 
after  the  administration  of  an  enema  ;  the  mucous  membrane  of  the 
oesophagus,  uhicb  is  mnch  more  sensitive  than  the  nmcous  membrane  of 
the  stomach  itself,  would  thus  be  exposed  to  initjttion  Iiy  the  acid 
contents  of  the  stomach,  and  would  feel  the  bumuig.  When  we  swallow 
anything  hot,  the  burning  which  it  [)cr-a*ion«  Mjases  just  at  the  point 
where  t)ic  hot  liquid  or  solid  leaves  the  oe^>hagu8  and  psisses  into  the 
atoniueh.  Tliis  acidity  of  the  gasLiic  coutotits  is  not  due.  I  think,  in  the 
majority  of  cases  to  any  excess  of  hydrochl<)ric  acid,  but  rather  to  organic 
acids,  such  as  lactic  and  sometimes  butyric  acid.  Butyric  acid  seems  to 
have  an  especifiDy  irritating  local  action.  Although  lactJe  acid  appcnn 
to  be  a  nornuil  constituent  of  the  gastric  juice,  yet  excess  either  of  it 
or  of  any  uther  organic  acid  is  generally  due  Lo  ferucntAliou  of  sugaro, 
alcohols,  or  fats. 

There  are,  however,  numerous  cases  in  wliii'h  a  gastric  j«ict>  contaigt- 
ing  an  nbuonmilly  high  proportion,  twice  or  evun  three  times  the  normal, 
is  aetually  secreted.  To  this  condition  the  name  of  htfpfrdihirhifflria 
has  Wen  given.  The  acidity  of  the  gastric  juice  varies  iu  different 
individuals  and  at  ditl'erent  periods  of  digestion,  and  in  some  persona  a 
degree  of  acidity  appears  to  Im  compatible  with  perfect  heidth  which  in 
nthers  gives  rise  to  acute  discomfort.  There  appear,  therefore,  to  be 
two  factors  in  it,  («)  inereascfl  proportion  of  hydrochloric  acid,  and  (^) 
increased  sensitiveness  of  tlm  stomai-h  to  it.  Both  of  these  coiulititms 
air]>cur  to  be  associated  with  an  abnormal  sensitivunosa  of  the  iicnoua 
system,  and  the  condition  may,  therofoi'e,  l>o  regarded  as  a  typical  form 
of  nervous  ilysprpsia,  {Excessive  aciHity  may  occur  in  apjiorently  healthy 
jiersons  fiom  irritating  articles  of  fo<wl  whif^h  may  not  be  in  thcmsolve« 
objection  able,  \*\\l  which  may  be  hastily  swallowed,  imporfvctly  mnvti- 
cateil,  they  may  bo  too  hot  or  too  cold,  or  they  may  be  tJikon  in  too 
great  ipiantily,  especially  certain  things,  r.fj.  Ktrong  cofTee,  alcohol,  or 
mruliments.  But  in  the  condition  of  by  perch  lorhyib-ia  the  secretion  uf 
acid  is  more  readily  induced,  and  the  stomach  appears  at  the  same  tim« 
U>  feel  it  mort'.  It  iKcurs  cbieHy  in  patients  of  a  nervous  teni)K-nunent, 
and  is  very  fr«.v|Uout  in  chlorosis.  It  may  come  on  suddenly  from 
emoiional  disturl>ance  (gastroxynsis  of  Koiwbacb).  It  causes  oppres^uon 
in  the  epignstriiun,  coming  on  an  hour  or  more  aftor  eating,  and  this  may 
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increue  till  it  amoimlB  lo  vory  acut«  pain,  which  i»  relieved  hy  the 
uVtotnnch  emptying  itself  either  into  the  ilinxlenum  or  by  vomiting;,  or  hy 
the  neiitmliaation  of  the  acid  hy  more  food,  especially  protein  ffuwls,  e.g. 
He&h.  eggs,  or  milk,  ur  Hy  alkahs.  The  extra  acitlity  of  the  ^fastric  jiiico 
interferes  with  the  iligcalion  of  amylaceous  food,  hut  hastens  the  dijfcsticm 
uf  prottiius,  and  the  appetite  is,  lu  a  rule,  good,  and  imtieiitK  often  wish 
to  eat  at  «hoit  intervals.  The  condition  may  Iw  intermittent,  coming  on 
iivv  a  few  (lays,  and  then  ilisiippcarin;;^  or  it  may  be  continuous,  and  it 
[is  then  difficult  or  iiupoiisibk  to  dia^iosc  it  from  gastric  ulcer. 

CloHely  ofutociated  with  tlii:}  i»  the  comMtion  in  whiiJi  the  itecretion 
from  the  stomach  in  exceBidvd  in  qiuntity,  and  may  occur  in  an  empty 
AtoiUAoh.      To  this  the  name  of  ffostnmtfcorrhofyi  has  1»ccd  given.      In 

ly  eaaes  not  only  is  the  qiuintity  of  gaetiic  juice  iiicreiaaed  but  tltv 
i'f>{K>rtion  of  hydrochloric  acid,  aa  in  the  condition  juat  describod.  It 
[may  occur  in  an  intermittent  or  continuous  form.  In  the  intermittent 
foiTO  it  re«embles  hyperehlorhydria,  but  <h"ffers  from  it  chieHy  in  the  fart 
thai  vomiting  m  more  comniun  in  gastio^uccorrhoui,  and  after  the 
vomiting  haa  cleared  the  stomach  of  food  large  quantities  of  acid  Huid, 
oftpn  hilo-sUiined,  are  ejected.  Tlie  symptoms  of  oppT-easinn  and  pain 
also  come  on  not  unly  after  a  meal  but  when  the  stomach  is  complctuiy 
empty,  no  that  pain  and  vomiting  of  acid  li^juid  occur  in  the  night.  In 
the  continuous  form  ihu  vomiting  in  mora  consljint,  tin-  stomach 
frequently  h«comea  dilated,  and  the  patient  loses  flesh  and  strength  so 
much  that  cancer  of  the  siomach  may  be  suspected.  In  gasti-ortuccoiThoea 
the  vomitetl  matter  usually  falls  into  three  hiyers,  a  lower  one  of  starch 

18,  a  middle  one  of  turbid  liquid,  and  an  upper  one  of  froth,  but 
sre  are  few  or  no  remnants  of  He^h.  The  diagnosis  van  only  be  made 
M-ith  certainty  l>y  washing  out  the  Htontat^^h  mul  then  finding  that  the 
empty  stomach  secretes  excesb  of  gastric  juice. 

P^wiif, — Acidity  in  the  stomjich  gives  rise  to  too  frequent  desire  to 
owttllow.  saliva,  which,  by  its  alkalinity,  cases  the  irritation  of  the 
lower  end  of  the  oeaophagtis.  Not  only  so,  hut  a  reflux  secretion  of  saliva 
np|»cara  to  be  induced  in  the  salivary  glands  hy  gastric  irritiition  :  so  that 
thi!  Kaliva  either  nms  from  the  mouth  or  is  swallowed  frequctitly,  anti 
jwciunulates  either  in  the  stomach  or  in  the  lower  |wu't  of  the  oesophagus, 
and  is  then  ejected  in  considerable  quantities  as  a  nearly  colourless, 
atiuhtly  allodine,  iind  opalescent  tluid.  the  n-atery  character  of  which  haa 
rgivcn  rise  to  the  popular  name  of  "  water-bi-aah." 

KnictAtions  of  arid  Hind  may  also  occur,  and  the  acidity  may  l>e  so 
great  u  to  set  the  teeth  on  edge  and  give  rise  to  a  feeling  of  scalding  in 
the  throat 

fIfiitUentx. — Wind  in  the  stomach  and  intestines  may  Iw  due  either 
w  incrOAsed  ingestion,  increased  formation,  diminished  absorption,  or 
lessened  expulsion  of  gas.  A  small  quantity  of  air  is  mtially  swallowed 
with  the  fooil,  and  a  gawl  dual  is  ttM-allowc<l  with  sulivn.  Thus,  if 
irritJitton  in  the  stomach  lead  to  frequent  swallowing  of  saliva,  more  air 
is  9WaI1qwc(1  with  it,  and  either  gives  rise  to  distension  or  to  belching. 


Along  will)  thU  witid  siniull  quantities  uf  liquid  or  of  iood  may  come  up 
into  the  mu\ith. 

It  is  evident  that  anything  that  lessens  fermentation  in  ihe  stomach, 
and  thiiti  uo[)^  the  formation  of  acid,  will  also  lessen  the  flatulence  whieh 
is  flue  to  the  fre<[Ucnt  dcglutitiou  of  saliva.  The  air  which  \i  swallowed, 
when  it  ii;  not  iigain  brought  up,  undergoes  pcirtial  absorption,  the  oxygen 
tieinf(  quickly  ahsorhcd,  while  tlio  nitrogen  remains  in  the  stomach  and 
intestines.  There  is,  however,  junothur  source  of  gas  in  the  decom|]osilion 
of  food,  nml  especially  of  the  carbohydrates,  which  gives  rise  to  the 
formation  of  marsh  gas.  This  gJis  may  be  derived  from  botli  sugars  and 
starches,  but  it  is  yielded  in  larger  (|uantitios  by  cellulose ;  so  that 
parti<.-idjir  articles  of  diet  contabiing  much  cellulose  arc  apt  to  cuusv 
llatuleiiL-t.',  and  when  sulphur  also  is  present — as  it  is  in  moat  of  the 
cniciferae,  such  as  cabbage — sidphuretuxl  hydrogen  may  also  be  found. 

The  occurrence  of  constipation  and  diaiThoea  from  changes  in  tho 
intestine  will  be  discussed  later. 

Causation. — The  cjiuses  of  dyspepsia  may  be  divide<l  into  (A)  those 
which  concern  fooil,  and  (B)  those  which  concern  the  organism. 

The  food  may  be  wi-ong  either  in  fjuiintity  or  tpuiity. 

Qu'^^l^it^/. — If  food  be  hubiiimlly  taken  in  too  lai-gc  araounls,  or  at  too 
frc<|ueiit  ititervals,  the  digestive  organs  will  be  unable  to  copo  with  it, 
and  indigestion  will  ensue.  The  quantity  which  different  persons  arc 
capable  of  consuming  varies  n'ithin  wide  limits;  one  man  may  eat  in  a 
day  as  much  jis  would  serve  another  for  a  week.  Moreover,  the  quantity 
that  can  be  consume<l  by  the  same  individual  varies  very  much  in 
ilifferent  circumstances,  as  with  the  time  of  the  j'ear,  exposure  to  eohl  or 
boat,  and,  more  especially,  the  amount  of  exercise  which  CAn  be  taken, 
and  the  nature  of  the  exercise,  whether  it  be  in  a  confined  place  or  in  th« 
open  air. 

Mml-Titrifs. — ^Tho  limes  at  which  food  is  taken  may  also  lead  to 
indigestion  ;  not  only  may  the  meaU  1x5  altogether  too  frequent,  but  thoy 
uuiy  be  too  frequent  at  one  time  of  the  day  and  too  far  ajwrt  at  another. 
Some  patients,  for  iustjince,  take  all  the  f(KMl  of  (be  twcnty-iour  hour* 
between  f*  a.m.  and  4  F.iL,  and  nothing  else  during  the  rest  of  the  twenty- 
four  hours ;  othon,  again,  take  their  meals  with  great  trrogularity,  some- 
times lunching  nt  I  o'clock,  sometimes  fainting  from  T  iu  the  morning  till 
9  at  nights  Kvon  if  there  lie  no  such  irreguhinty  art  this,  the  time  of 
meals  may  vary  from  h.ilf  an  hour  to  an  liiiur  and  a  half. 

Tfrnperatwe, — The  temperature  jft  which  fr»od  or  drink  is  taken  nwiy 
also  be  p]x>duclive  of  dyspepsia.  Thus,  iced  water,  by  chilling  the  stomach 
and  lessening  both  its  secretion  nod  movement,  may  cause  indigestion  : 
and  very  hot  tea  may  possibly  have  a  similar  effect. 

JUsiitUijniiion. — The  mechanical  disintogrution  of  food  has  much  to 
do  with  its  ready  digestion ;  and  vvhcn  it  either  is  not  or  camiot  be 
thoroughly  disintegrated  it  will  be  alow  of  digestion.  If  any  one  wiihea 
to  convincvi  himself  of  this,  let  him  repeat  the  test  for  pepsin  in  the 
British  Pharnuicoiioeia,  using  for  comparison  in  one  glass,  hard-ltoilcd 


egj£,  in  ptccvs  m  Inr^o  as  can  conveniently  l>o  iniertcil,  with  pejisin  and 

jiuritl,  and  in  iinotliur  glo-sts  pii^ce-s  of  tlie  game  egg  rub1>«I  uj>  into  ii  fiuv 

powdor.      He  vrill  then  easily  understand  how  slowly  large  Inmjw  ara 

digested  in  companion  with  tho  Raroe  siibfltance  when  finely  comminuted. 

One  great  catiso  of  inii»erfect  comminution  is  Imiry  at  meals.     The 

pruMure  of  hnsineiu  frequently  coin[h:l)j  jieople  to  sj>end  a^  little  time  as 

uhle  ovf^r  their  foot],  and  tbtifl  it  ia  bolted  rather  than  swallowi'd,  ami 

masticated  very  imperfectly  Indued.      I  have  seen  h  man  stick  hi^  fork 

intu  a  oew  potato,  about  an  inch  long  and  half  an  inch  across,  swallow 

it  whole  at  one  gulp,  and  then  complain  that  new  potatoes  w^re  indigent* 

iblf.     Another  cause  of  imperfect  mastication  is  decay  or  absence  of  the 

.molar  teeth.     On  account  of  decayed  and  tender  teeth  on  one  8i<!o  of  the 

louth  tho  whole  of  the  work  may  have  to  be  done  by  the  grinderir  on 

the  other  side.      If  the  molars  Iw  tender  on  lioth  sides,  mastication  must 

In?  done  by  the  incisors,  and  ilmt  imperfectly  ;  or  perhaps  it  is  not  done 

at  all.     Not  infrequently  wo  find,  too,  that  the  molars,  if  not  entirely 

absent,  are  deficient  in  such  a  way  as  to  hnvo  almost  no  crindin^  Burface. 

When  the  two  surfaces  meet  one  another  over  so  sniall  an  area  they  do 

:ticfllly  nothinj:  more  than  keep  the  jaws  apitrt  and  allow  the  food  to 

ipe  beiween  them. 

Qtiolity  of  Finjii. — Another  condition  is  the  i|uality  of  the  food.  Thus, 
leah  of  various  kinds  may  be  hard  and  difKcult  t<>  masticate  ;  either  from 
the  age  of  the  animal,  from  the  meat  having  been  cookcfl  while  still  in  ii 
_ state  of  n'gor  mortis,  or  from  artificial  hardening  by  salting  or  smoking. 
If  any  one  will  take  a  piece  of  Vcf  ami  l<;ar  the  fibres  ajiart,  he  will  readily 
s«r  why  it  is  less  dige;stible  than  mutton  :  for  while  l>eef  teant  into  cor<U, 
nmttiin  t«*nrg  into  fine  threads:  in  the  breast  of  a  fowl  the  threads  are 
«iill  Aner.  In  Htth  the  fibres  are  not  only  fine,  but  shorter  than  those  of 
flesh  or  fuwl ;  and  in  small  fish,  such  as  whiting  and  smelt,  the  fibres  are 
finer  than  in  such  fish  as  cod.  Properly  boiled  meat  or  fish  is  softer  and 
ni'jre  easily  disintegnitwl  than  tho  sumo  meat  or  fish  masteil,  bi-oiled,  or 
fnixl.  Although  the  breast  of  a  fowl  is  easily  broken  up.  the  same  is 
not  the  cjise  M-ith  the  leg;  and  the  leg  of  a  tough  old  fowl  may  be  very 
nuirh  harder  Uj  masticate  than  a  slice  of  roast  beef  or  nmttoTi.  Skin  is 
hard  to  masticate,  whether  it  be  the  skin  of  fish,  flesh,  or  fowl ;  it  is  hani 
lo  digest,  therefore,  and  the  same  ta  the  case  with  sinews  and  ligtinients. 
In  small  fish,  such  as  whitebait,  the  skin  cannot  be  removed,  nor  can  the 
bones ;  and  tho  presence  of  the  skin  and  the  bone  together  makes  such 
(ieh  very  indigfi^tible. 

F(*h.  flesh,  orgjinii^  that  has  twcfime  high  or  tainted  is  indigestible  from 
a  difTcrent  cause  ;  namely,  from  the  pi-estnco  in  it  of  micrfjbcs  or  of  poisons 
formed  hy  the  decomposition  of  protein  substances  which  may  give  rise  to 
violent  local  disturbance  of  the  digestive  canal,  or  to  symptoms  of  general 
|K'irtonin)i.  Curries,  although  very  ^Kilatable,  are  soinewhiit  dangerous, 
iMTattM  the  pieces  of  which  they  are  comjHwed  an-  apt  to  Ijo  eaten  with- 
out tl.iinjugh  mastieatinn  ;  and  occasion-iUy  splinters  of  bone  may  be 
>>w.-dlowed.     Some  kirtds  of  farinaceous  food  are  by  no  means  easy  lo 


disinujgraift ;  as  for  oxniiiple,  soft  rolls  and  btms,  and  newly  baked  bread. 
Any  one  can  see  this  lor  himself  by  contmstiiig  the  behaviour  of  a  piece 
of  new  bread  with  the  same  bread  nhen  sUlti.  If  new  bread  tie  rolled 
between  the  finger  and  thumb  it  l>ecomes  a  dense,  coherent  mass ;  the 
«ta1e  brca<l  treated  in  the  Mirae  way  is  disintegrated  into  fine  powder.  A 
piece  of  dry  toast  is  brittle,  and  breaks  readily  into  powder  between  tee 
teeth,  and  \Im  bi'ittlenettit  m  not  in^jviirc-fl  liy  >ipreaditig  buiter  ii[H)n  it  jiutt 
before  eating ;  Uit  if  the  jwrae  toast,  \rith  butter  spread  u[x>n  it,  l>e  laid 
before  the  tire  so  that  the  butler  soalu  in,  it  lieconies  much  tougbi^r 
and  less  easily  broken  up :  thus  to  stand  in  the  heat  with  butter  upon 
it  may  convert  the  toaat  from  a  readily  digestible  into  an  indigestible 
article  of  fowl. 

I'astry  is  usually  put  down  a«  very  indipeatible ;  and  the  pastry  of 
the  piistry-L'ook  is  ccrUiinly  very  apt  to  eause  dys|>ep«ia;  hut  yiaitry 
carefully  made  at  homo  may  often  b<!  eaten  with  impunity.  The  reasun 
of  this  probably  is  that  if  the  pastry  be  mjule  M-ith  the  very  beat  butter, 
and  rolled  very  fine  so  as  to  make  it  flaky,  it  is  neither  tnjiiHouB  mechanic- 
ally nor  chemically;  but  if  it  is  hwivy  it  will  not  be  readily  broken  up, 
and  if  the  abominations  sometimes  known  as  "cooking-butter"  are  us«d 
in  its  composition,  it  will  !>*>  very  j»pt  to  diiuigi-fle  chemically.  Many  people 
tliink  that  a  piece  of  l>ad  butter,  which  it  woidd  be  im|)0ssible  to  eat  if  it 
were  spread  upon  a  piece  of  t4:)i4£l,  vvUl  do  uo  harm  if  incorporated  in 
pastry,  because  it  is  not  so  easily  detected  by  Uie  sense  of  taste.  It  i» 
tniQ  that  it  thiu  escapes  the  very  sense  which  wa^  intended  to  act  as  m 
sentinel  to  the  stomach;  but  it  is  none  the  le-^s  injurious,  atid  in  exceed- 
ingly likely  to  cause  sickness,  butyric  acid  l>oin^'.  as  already  mentioned, 
excessively  irritating  to  the  stomach.  Another  frequent  cause  of  dys- 
pepsia is  want  of  cleanliness  in  the  cooking  utensils.  The  changes  H'hich 
such  a  want  of  cleanlinesa  produces  in  the  food  prepared  in  them  are 
proluibly  of  so  subtle  a  nature  as  at  present  to  elude  the  research  of  the 
chemini  ;  but,  unfortunately,  they  act  only  too  readily  upon  the  hunmn 
orgiitiism,  and  I  believe  that  many  farnilios  sutler  from  dyspepsia  simply 
because  their  cooks  do  nut  take  pro{^K-r  {iHins  to  ck'un  the  pots  and  pans 
sufficiently  soon  after  um  to  prevent  <le(>om|K)sition  of  the  fat  used  in 
cooking.  Bad  cooking  in  also  res]]onsible  for  many  cases  of  dyspepsia  in 
another  way.  When  food  is  well  cooked  and  appetising,  the  pleasure 
that  is  given  to  the  palate  excites  retlexly  the  secretion  of  saliva,  which 
does  its  |Kirt  in  digesting  the  starchy  psirt  of  the  food.  Moreover,  the 
inrrna.'u^d  amount  of  nativa  fittmtdates  the  secretion  from  the  stomach,  and 
this  in  turn  stimtdates  the  intestines ;  so  that  the  appetising  character  of 
the  food  is  a  gi-oiit  aid  to  rapid  and  thorough  digestion.  The  nervous 
stimulus  which  ap[ietising  food  affords  to  the  digestive  proceas  is  even 
more  important  than  the  chemical  stimulus  just  mentioned,  for  l^wlow 
hits  foiin^l  that  the  gn.stnc  and  [>ancn.'atic  secretions  are  gi-oatiy  increased 
by  iippotiaing  fooij,  »|thougb  it  may  pavs  out  through  an  <ie.suphagejd 
fijttvda  anil  never  enter  the  stonutch.  It  is  probably  in  consequence  of 
this  that  one  so  often  finds  that  food  apparently  unsuitable  both  in  quality 
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and  quantity,  but  cooked  in  an  appetising  manner  and  enten  in  plctutir- 
aWe  surroundings,  is  digc^wd  with  cose  by  palieiiie,  when  pliiin  and 
simple  food,  upparcntly  mucb  more  digcscihiu  but  ]e»s  pleasing  to  the 
pubite,  dous  not  ugr«o.  Indeed,  if  food  is  Liidly  cooked  uiid  miajjpotising, 
so  far  from  making  the  mouth  water  and  stimulating  the  digestive  pro 
c«8soa  in  the  way  just  mentioned,  it  tends  rather  to  oaufte  disgust,  and 
tbrough  the  nervous  system  to  stop  secretion  of  gastric  juice,  and  oven  to 
|iro4]uce  riausea.  But  *ven  when  fowls  are  projieriy  cooked  they  may 
disagree  from  their  chemical  composition,  and  give  rise  to  acidity, 
flatulence,  and  other  di^^ouifort.  Thus,  oily  fish,  Mich  as  herring,  mackerel, 
eela,  and  salmon,  may  disagree  from  tbcir  tendency  to  become  decomposed 
in  the  stoniach,  and  to  give  rise  to  irritating  products. 

It  has  already  been  s:ud  that  fats  undergo  tittle  or  no  digestion  in  the 
fttnraach,  and  that  the  proper  place  for  their  digestion  is  the  intestines; 
but  Bonieilmes  they  nuty  lic  split  up  in  the  stumuch,  prol>abIy  by  means 
of  miLTobes,  setting  free  fatty  acids  which  are  exceedingly  irritating; 
allusion  has  prenously  \viei\  made  to  the  excessivi-ly  irritating  properties 
of  butyric  acid.  Manv  children  are  quite  unabtp  to  eat  liot  mutton-fat 
without  being  sick,  and  yet  the  siLme  childreu  way  be  able  to  cat  cold 
mutton-fat  without,  harm.  The  probable  explanation  of  this  is  that  the 
hot  mutton-hit  undergoes  a  certain  amount  of  diccompoaitinti  in  the 
ritomach,  and  yields  irritating  products  which  ciuse  sickness  and  vomiting  ; 
whereas  the  cold  mutton  f;it,  being  harder,  is  less  changed  until  it  arrives 
in  the  intci^tine,  where  it  uudcrgnus  pro|ier  digestion.  Haw  vcgetrtbles, 
AS  A  rule,  do  not  irritate  the  stomach  unless  they  have  been  Rwallowc<l 
H-ithout  thorwigh  mastication ;  but  they  very  frequently  occasion  great 
developmont  of  HattUcncc  in  the  intestines.  Uniipe  fruit  not  infrequently 
caiuse.^  uTitution  l>oih  in  the  stomach  and  iutctitinus,  because  the  cellulo^io 
of  which  it  is  chieHy  composed  is  very  indigestible,  and  is  attacked  very 
slowly,  if  iU  all,  by  the  cligesti\e  juices  ;  moreover,  unripe  fnn'ts  are 
often  simply  crushi^l  between  the  teeth  and  swallowed,  in  pieces  of  con- 
siderable SIM,  without  undergoing  thorough  maaticntion.  Over-ripe  fruit, 
or  rather  decaj-ing  fniit,  is  prwluctive  of  discomfort  from  a  different 
cause :  although  soft,  and  thus  not  likely  to  occasion  mccliaulcal  in'it4ition, 
it  £re([uently  c<]ntains  ipiantitics  of  microbes,  which  give  rise  to  decom- 
position, with  the  evolution  of  gas  and  j>roduction  of  irritating  products 
which  cause  diarrhoea. 

Ifrinls. — Uecr  is  a  common  cause  of  dyspepsia,  more  especially  if  it  be 
new  and  iho  fermunlutiou  not  thoroughly  completed.  Such  beer  undergoes 
furtiier  fermentation  in  the  stomach  and  intestines,  gives  rise  to  acute 
indigestion,  and,  if  its  use  be  long  continued,  to  chronic  catarrh. 

Vinegar  taken  in  large  rjuantities  l&ids  to  chronic  dyspepsia  with  cou- 
■equcnt  emaciation,  so  that  it  13  uomclimes  taken  as  a  mt-ans  of  rcrluctng 
ot>csity.  It  is  a  most  dangerous  remedy  for  this  purpose,  and  I  have 
Bwn  its  UM  by  a  well-nourished  girl  lead  not  only  to  emaciation,  but  to 
phthisis  consequent  upon  malnutrition. 

Acid  wines  (tViu  uiiturs)  have  a  similar  action,  and,  if  iuhkI  regularly, 


tend  to  [ii-oducu  gaHtric  citiUTb.  Spirits  in  excess  are  ulso  iiio»L  injuriouaj^ 
and  whinky  and  water  (or  bmndy  an<i  water)  at  night,  by  itn  irritating 
action  on  the  empty  stomach,  is  very  likely  to  produce  eickne^  and 
voniitJng  in  the  morning. 

Tea  is  another  article  oi  diet  which  is  apt  to  cause  dyspepsia  ;  partly 
l>y  its  iictiun  on  the  Btumach  itHelf  and  parily  on  the  uurvous  system. 
An  infusion  rif  lea  contains  a  good  deal  of  tarmin,  which,  if  taken  along 
with  butcher's  meat,  tends  to  liaixlen  tho  fibre  and  rc^nder  it  less  digestible. 
Common  experience  has  led  |>eoplc  to  avoid  taking  butcher's  meat  anil 
lea  at  the  same  time,  and  rather  to  take  with  lea  farinaceous  fotxl  and 
easily  digesteii  proteins,  such  jis  boilud  eggs  or  lish.  High  leas,  in  winch 
butcher's  meat  is  t^iken  in  considerable  cfuantity  with  lea  as  a  liovcra^e. 
are  a  frequent  source  of  severe  and  pcrsistunl  dyspepsia.  The  effect  of 
the  tea  upon  the  digestion  de|>ends  a  good  deal  upon  the  quantity  used, 
its  temperature,  the  frequency  with  which  it  is  tiken,  and  the  kind  of  t^-a 
employed.  A  very  strong  infusion,  cspcciiilly  when  the  water  U  allowed 
to  stjtud  on  the  leaves  fur  a  long  time,  is  most  injurious  ;  and  if  it  )« 
taken  scalding  hot  the  eflects  are  still  worse.  Constant  flatulence,  piiiu 
in  the  stomach,  and  emaciation  are  frequently  noticed  in  poor  women 
who  come  as  hospital  patienis.  Many  of  them  keep  the  teapot  on  the 
stove  the  whole  day  long,  so  that  the  tea  is  constantly  slewing,  anfl  what 
they  drink  is  rather  a  decoction  than  an  infusion.  It  is  Itest  lo  allow 
the  tea  to  staml  for  not  more  than  three  minutes  upon  the  leaves  and 
then  to  pour  it  otl';  and  in  smne  crises  the  plan  recommended  >>y  the  lac« 
Sir  Andrew  Chirk  of  infusing  the  tea  with  milk  instead  of  water  seems 
to  be  very  useful.  If  the  water  l«  very  hard,  effonescing  water,  such 
as  soda  or  potash  water,  may  be  employed  Instead  of  well  water.  Some 
[wlienl*  bear  China  Umi  belter  than  the  teas  of  India  or  Ceylon.  Te«- 
tnsicrs  tell  me  that  although  all  the  t4.>a  plants  come  originally  from  China, 
yet  the  lea  plants  have  lict-n  grown  in  the  same  soil  for  centuries  in  China  : 
for  about  sixty  or  seventy  years  in  Assam,  and  for  about  thirty  years  in 
Ceylon.  But  the  Ceylou  and  Indiau  teas  are  really  drunk  much  atronger 
than  China  Leas :  many  {people  juilge  of  the  strength  of  an  infusion 
entirely  by  its  colour,  and.  as  1  have  been  inrormwl  by  persons  in  the  to« 
trade,  the  China  t-eas  yield  more  colouring  matter  than  Ceylon  or  AiSAin 
teas,  they  contain  with  a  go'>l  depth  of  colour  loss  of  the  other  Jngredienta 
than  Afisaui  and  Ceylon  teas.  These  lalt-cr  teas  should  be  drunk  in  a 
]Mde  straw-coloured  iitfnsion  instead  of  the  d;irk-brown  infusion  of  ihe 
China  tea,  as  (he  pale  infusion  of  the  former  corresponds  in  strength  to 
a  dark  infusion  of  the  latter. 

Tlie  quantity  of  thud  taken  at  meals  is  often  of  imporUince.  In 
the  rase  of  lea  a  chemical  action  of  the  liquid  interferes  with  digestion ; 
Imi  even  too  uuich  water  wit  h  m<*aU  may  cause  dyspepsia.  On* 
reason  of  this  is  that  if  water  Iw  fret|uenlly  sip|ied  during  the  meml 
the  food  is  apl  to  be  softener]  in  the  mouth  by  water  instead  of  by  saliva, 
and  thus  passes  into  the  stomach  imiwrfectly  mastiuited,  and  with  iis 
farinaceous  ingredients  little  changed   by  the   saliva.      The   tbiid  also 


dilutes  the  gasiiic  juico  and  i-enders  digestion  in  ihe  eioniuch  slow,  so 
ihiit  time  is  afforded  for  the  growth  of  microbes,  which  itt  further 
favoured  by  the  dilutioti  of  the  gastric  juice  which  in  its  normal  con- 
centration has  an  antiseptic  action.  Dyspeptics  lire  freqncntly  adviRcd 
not  Ut  drink  during  meals,  but  to  drink  freely  after  they  have  Hnisbed 
ibeir  meal.  This  advice  is  good  so  fur  a*  it  goes,  because  il  prevents 
the  ptticiit  from  washing  hia  food  down  without  either  umittication  or 
in&ih'vAtion  :  but  it-  does  not  prevent  dilution  of  the  gastric  jnicc.  A 
bettor  plan  is  to  drink  water,  and  especially  hot  water,  an  hour  before 
fmeds  {rklf  p.  3C9). 

}fia-vbcs. — Imperfectly  clenin!(]  dental  plat«H  or  ('-ari<ini<  teeth  mav  form 
a  breed ing-gromid  for  microbe.''  which  are  carried  down  from  the  month 
into  the  stomach.  Freciuont  swnitowing  of  saliva  certainly  st'enis  to  give 
riw  to  dy»pvpt)ia  occasionally,  and  poasibly  the  dyeptpsia  wiiich  has 
been  observed  along  with  dirty  dental  plates  may  really  have  been 
due  to  profuse  salivary  socration  caused  by  the  irritation  they  produce. 
Such  secretion  may  also  bo  induced  by  tobacco,  either  smoked  or  choweii. 
und  tiiift  also  leads  to  dyspopsjji ;  while  the  action  of  the  toluicco  itself 
upon  the  nervous  system  is,  in  some  cases,  distinctly  injurious ;  in  others, 
however,  if  used  in  modomtion,  it  may  on  the  whole  he  Wnoficial. 
I  hare  seen  at  least  one  case  of  dyspepsia  in  M'hich  everything  failed 
to  give  relief  until  a  noao- pharyngeal  catJirrh,  from  which  the 
intieot  sntTertxl,  ami  which  gave  ri^c  to  constant  swalloM'ing  uf  mucus, 
WM  treate<l  by  the  removal  of  adenoids ;  after  this  the  dy>;popsia 
di(Uip)>earcd. 

AVrrciW  Infiwneef. — The  effect  of  cmdiiun  upon  the  stoinacb  is  well 
known.  A  piece  of  tmil  news  t^ikes  an'uy  the  appetite,  and  may  even 
bring  on  sickness.  Menial  work  immediately  after  a  meal  is  very  apt  in 
ilisturb  digestion,  and  if  carried  on  regularly  may  lca*I  to  dyspe|isirt.  I 
was  once  staying  at  u  hydropathic  cstjdjlifehment  near  a  large  commcrcijtl 
town  where  I  oliaerved  that  one  of  tho  rules  was  that  any  [liitient  taking 
up  a  newspaper  within  an  hour  after  diTiner  was  fined  one  shilling.  Tho 
reason  for  this  was  that  the  [tatients  who  came  there  were  chiefly  engaged 
in  iHisinesa,  and  the  first  thing  they  turned  to  in  a  newspaper  was  the 
money  column  :  thus  their  minds  became  occupiefl  wirh  commercial  affairs 
aft«r  meals  and  digestion  was  not  so  good.  Kol»ci-t  Mayow  put  the 
cnsv  very  well  more  than  two  humhcd  years  ago.  It  was  then  supjwscd 
That  all  the  functions  of  the  luxly  were  carrii?d  on  by  vital  spirits, — 
little  imps  which  m.-fhed  hither  and  thither  acjroniing  tc»  the  work  required 
in  one  part  of  the  body  or  in  another,  lie  said  thai  if  the  vital  spirits 
arc  ill  the  stomach  digesting  food  they  cannot  be  up  in  tho  brain,  and, 
therefore,  immediately  after  a  heavy  meal  people-  are  stupid  and  hinguid  ; 
if  the  vital  spirit*  leave  tho  sromnch  and  go  np  to  thf-  brain,  th« 
ciiccHtion  is  not  performed.  If  we  put  the  wor»l  *'  blocx] ''  inst«ail  of  vital 
■pints.  Ma)ow'tf  doctrine  corresponds  very  nearly  with  that  of  moilern 
physiohtgists.  Excessive  wearine^is  temhi  to  cjiuse  indigestion,  iHicause  the 
WMtried  stomach  and  nervous  system  do  not  respond  to  the  stimulus  of 


food.  Worry,  anxiety,  disAppoJntmcnt«,  and  eepocially  love  aftaire,  alt 
t«Dd  to  cause  dyspepsiiu 

Kxposute  to  colli,  pr-olKibly  by  disturbing  the  balance  of  the  circu* 
latioii,  causes  <Iydpej>3ia ;  and  many  people  who  are  j^erfectlv  vrell  during 
dry  weather  begin  to  auRer  from  dysjicpsia  as  soon  a«  the  weather 
becomes  cold  and  damp. 

H'aiU  of  i-nrrcwc.— General  atony  of  the  body,  such  as  results  from 
lack  of  exorcise,  brings  alKiut  atony  of  the  stomauh  as  weil :  .and  the 
imperfect  combustion  or  elimination  of  waste  products  not  oidy  leseens 
appotite  but  intcrfcR-s  wiih  the  digoetive  processes.  Atony  of  the 
muscles  of  the  abdominal  wall  itndera  them  iucaimblf  of  giving  that 
Ruppurt  to  the  stomadi  and  alKlomJnal  viKccni  which  iit  necessary'  to 
keep  them  perfectly  in  position :  the  storanch  and  intestines,  therefore, 
tend  to  fall,  and  the  condition  known  as  gastroptosis  and  euteroptoets 
results  (rtrff  art.  "  Visceroptosis,"  p.  860).  Li  some  cases  those  conditions 
are  iii(!rea8ed  and  perpetuated  by  ailhesions  nf  the  omentum  from  uld 
inH:unniatiori,  e.-tpecially  about  the  caeouni  or  appendix. 

AiihfsiosL/i  of  the  intestines  themselves  also  tend  to  interfere  nnth  the 
digestion,  nnd  give  rise  to  Hatuloncc,  pain,  and  other  discomfort.  Pains 
which  are  probably  due  to  old  iidhesions  are  sometimes  very  troublesome 
indeed  {jride  Vol.  II.  Pnrt  I.  p.  951).  The  patient  wakes  early  in  the 
morning  with  pain  in  the  abdomen  of  a  weary,  heavy  kind,  itnd  this  may 
continue  for  one  or  two  bour^.  It  miiy  be  relieved  by  the  passage  of 
Hatus,  and  sometiincK  liisjippuiirs  entirely  as  suun  as  the  {>atient  gets  up. 
In  other  instances  the  patient  suffers  from  it  while  upright  and  is 
relieve<l  by  lying  down.  The  pains  are  aflected  by  exposure  to  cold,  by 
changes  of  weatbor  tis  wcU  as  by  indiscretions  of  diet ;  and  they  seem 
realty  to  bo  of  a  g<>uty  or  rheumatic  origin,  and  may  cuexist  with  or 
alternate  with  headache  or  pains  in  the  joints.  {See  also  art.  "Viscer- 
optosis," p.  «60.) 

In  some  cases  a  fioatiwf  kidneir  seems  to  |>roduce  no  harm  what- 
ever ;  in  others  it  rauses  constant  dyspepsia,  languor,  depniMion, 
inability  to  work,  and  discomfort  so  great  as  to  render  life  a  burden  to 
the  patient,     (/'irfp  art.  on  "Movable  Kidney,"  Vol.  IV.  Part  1) 

There  is  one  cause  of  dyspejisui  which  must  be  noted  with  great 
carvs  aitd  this  is  incipient  ji/ii/ii.-iij(.  There  can  l>e  little  doubt  that 
chronic  dysjwpsia,  by  weakening  the  rfftisUince  of  the  organism,  rvuders 
it  less  able  to  resist  the  attacks  of  microbes,  and  thus  renders  the 
indtviduid  mora  liable  to  phthisis :  but,  at  the  same  time,  the  tul>crcidouB 
disease  in  the  lung  itself  appears  to  lead  secondarily  to  ilyspcpaia. 
Whether  this  be  due  to  a  reHex  action  from  the  bmg  upon  the  stomach 
through  the  va-^us,  to  toxins  or  toxalbumins.  or  to  some  other  cause, 
I  cjinnut  say ;  but  in  :l11  ciises  of  dyspefisia,  e8|tec)ally  in  {Kitieuls  fnim 
6eTenti>en  to  twentV'Hve,  the  lungs  ahould  Iw  carefully  examinei]. 

Consequences  of  Dyspepsia. — Patients  suffering  from  dyspepsia  are 
very  apt  to  ti-eat  themselves,  to  cnt  off  one  article  of  diet  after  aoothor. 
often  without  auocuss,  aud  in  this  vay  to  lessen  their  uutrittoa  Skod 


diminish  their  uti-oiiglh  H-itlmut  adding  to  their  comfort.  Tha  cousiant 
irritation  which  they  experience  from  discomfort  or  i»un  ia  apt  to  leaaen 
iheir  |>ower  of  attoiuling  to  othnr  things  ;  bo  that  they  lose  interest  in 
outside  circ\uiisuiicc»,  havo  leas  pciwer  of  utti^nilun,  and  are  t«mptcd  to 
concentrate  iboir  thoughts  u^x>n  thciusclve-s.  When  they  atlciupt  to  rend 
or  think  thoy  feel  dull  and  heavy,  and  they  do  not  either  comprehend  so 
rejulily  or  reraember  sn  distinctly  a«  they  did  when  well.  Moreover,  they 
arc  likely  "to  lK,*come  irritable  :uul  snappish,  ntid  such  fits  of  iiritaliilitT 
often  att«niatc  with  feelings  of  de]>resaion  and  languor.  They  Hometimett 
alw*  complain  of  sin^'ing  in  the  wu-h  and  giddineKH,  and  of  a  tendency  to 
fall.  These  symptoms  are  more  fr©r|uent  in  elHerly  people,  and  are 
prohably  associated  to  a  consideratjic  extent  with  athcrom:i.  When  thoy 
occur  in  younger  persons  free  from  organic  disease  they  are  more  guggestivo 
of  excessive  toliacco-iimoking. 

Treatment.  In  the  treatment  of  dynpepsia  it  is  important  to  lay 
down  ndes  for  the  patient  when  food  should  Ije  eaten,  how  food  shotdd 
ba  ealeii,  and  what  f'XxJ  ehould  be  ealoii.  The  genend  experience  of 
mankind  ahewa  that  four  or  five  honra  should  intervene  between  meals; 
but  under  certain  conditioits  it  is  advisjihle  to  have  Roraothing  to  eat  every 
two  bourn.  Baedeker's  Ouulr,  under  general  diioctions  to  travellers 
in  the  Alps,  advises  that  WMuething  jiliould  bo  eaten  every  two  hours 
in  oiilar  to  avoid  the  fatigue  tliat  might  otherwise  come  on.  In  fever, 
in  which  the  wasto  of  the  body  is  as  great  or  even  greatt^r  limn  in  such 
violent  exertion  as  Alpine  climbing,  every  two  hours  h  the  time  usually 
suitable  for  the  administration  of  food;  l>ut  when  given  so  freipiently 
aji  this  it  should  be  taken  in  Bmall  quantity  ;  if  much  be  taken  at  such 
short  intervals  indigestion  will  prolwbly  ensue. 

JJotv  the  Foxi  x/iouhl  he  AW/cw.— It  is  evident,  then,  that  food  should  be 
eslen  tijowly,  and  uhoidd  lie  thoroughly  masticated  and  instdivated  bufore 
it  is  swallowed.  I  repeat  that  hurry  at  mealn  is  a  frequent  cause  of 
dyspepsiE,  and  that  hurry,  worry,  or  mental  exertion  immcliat^Iy  after 
meals  is  another.  In  dyspeptics  a  cert&in  amount  of  time  should  be 
allowed  between  the  meal  and  the  return  to  work,  whether  biHlily 
or  mental  l£«st  before  meals  is  also  .in  important  factor,  especially 
rest  for  a  few  nnnutcs  just  before  the  evening  meal,  whether  it  be  oallcd 
dinner  or  sup|>er ;  for  this  is  the  time  at  which  the  body  in  general 
and  the  stomach  in  partieultu-  arc  likely  to  be  exhausted. 

1  have  alreaily  said  that  much  fluid  at  a  meal,  by  diluting  the  saliva 
And  gastric  juice,  Is  <lisadvant.'igeou3.  It  is  not  so  injurious  when  taken 
inunodiately  after  a  meal :  but  the  best  time  to  take  Ii<|uid  is  ati  hour 
before  meals,  and  the  best  form  in  which  it  can  be  taken  is  hot  water. 
By  drinking  a  tumbler  of  hot  water  an  hour  or  s*j  Iwforo  meals,  not  only 
are  the  remnanU  of  the  previous  meal  washeid  out  of  the  stomach,  but 
(jIbo  much  of  the  water  becomes  absorbed.  This  prevents  thirst  being 
fUt,  ohnates  the  necessity  for  drinking  at  meals,  and,  instead  of  the 
gastric  juice  being  diluted  by  the  water  which  would  then  be  drunk,  and 
digestion  retarded,  the  watei-  alrea<ly  alf<orbe<l  supplies  material  for  the 

Vi>U  III  2  B 


free  secretion  of  saliva  and  gastric  juice,  and  thus  accelerates  digestion. 
If  the  stomach  he  actually  dilatod.  and  ftspecially  if  this  he,  ihio  to  pyloric 
oljstniinioii,  ihe  hot  watt-r  will  remain  iu  the  stomach  for  more  than  an 
huiti'  after  it  him  boon  diiuik,  aud  instead  uf  accelerating  digestion  will 
iiitcrfi-rt!  wild  il.  In  Duch  c:uH.>d  tliu  long  ini«rval  which  usually  elapa<» 
betvean  dinner,  supper,  and  breakfast  nuty  allow  the  stomach  to  become 
empty,  and  bioakfast  may  bo  eaien  vith  reliith  and  digostnd  with  comfort. 
But  under  such  conditions  a  tumbler  of  water  either  hot  or  culd,  taken 
on  rising  and  retainc<l,  may  prevent  digestion  and  do  harm  instend  of 
good 

The  cxpcrioncc  uf  mankind  has  shewn  that  it  is  advisable,  to  a 
certain  extent,  tu  sti{>ui-atti  the  protein  frum  the  Carinaocous  meals  :  a 
verii'  common  plan  is  to  have  a  farinaceous  meal  with  a  small  qmintity  of 
protein  for  hreaUfiLst,  ;i  protein  meal  at  luncheon,  a  very  little  farinaceous 
food  in  the  afternoon,  ,ind  again  a  protcio  mea!  in  the  evening.  Thits, 
we  liud  that  at  breakfast,  broad  and  toant  with  soint;  eaisily  digested  pmt«in 
— such  as  egg  or  fish — is  very  commonly  token  :  or  a  small  (juantity  of  a 
sparingly  digetitible  protein  such  as  fried  Ikacon,  of  which  thu  hydro- 
carlwnaceoiis  fat  frequently  fonos  a  large  ijortioo.  At  lunch  the  main 
part  uf  the  meal  consiiits  uf  meat,  although  a  moderate  (juantity  of 
bread  or  vegetables  may  he  taken  with  it.  The  aflernuon  meal  couaista 
of  a  litt.lo  bi-c'id  ami  butter,  and  in  the  evening  there  foUuws  amttlier 
prot-ein  meal  like  that  of  hinch.  In  cases  of  dys|>6i»Aia  it  is  ofttni  useful 
to  sopamte  the  protein  from  the  farinaceous  foods  more  coiuplet«iy. 
Tho  time  of  digestion  of  the  two  is  difTeront,  and  the  parts  of  the 
digestive  canal  in  which  digestion  takes  plac«  also  diiTer. 

For  dyspeptics,  a  breakfast  consisting  of  dry  l-oast,  rusk,  or  stale 
bread,  with  a  little  butter,  which  ought  to  be  of  the  very  liesl  quality, 
sboidd  form  the  slaplu  of  the  meal.  If  the  digestion  be  very  bud,  the 
breii<l  may  have  sume  hot  milk  jjoured  upon  it  and  be  eaten  in  this  way 
withuut  butter ;  but  ordinarily  mure  milk,  uii'ucr  warm  ur  cold,  may  be 
taken  vrilh  tho  toast,  and  many  people  can  without  injury  tjike  with  tho 
milk  RUlKcient  tea,  coffee,  nr  cocoa  to  flavour  it.  If  the  Htom.tcb  he  able 
to  t)Ci»r  it,  a  RoftlKJilcd  egg  or  a  pieec  of  fish  may  be  added.  The  mid 
day  meal  should  Ih:  cbiufly  protein,  snch  as  fish,  fowl,  eg^  or  meat,  wiih 
some  stiilc  bread.  One  uf  the  lightest  fishes  is  boiled  whiting,  for  thi* 
fibre  is  very  soft  and  easily  disintegrated.  Cod  is  also  good,  bni  li 
aomowhat  harder  and  requires  more  careful  nutstication.  Boiled  or 
broiled  sole  is  also  excellent.  If  the  sole  l>e  fried  the  skin  must  be 
very  carefully  removed  as  well  as  XU(*  bones.  Sauces,  containing  fliud 
fata,  are  apt  to  disagree ;  and  it  is  safer  to  take  the  fish  simply  with  salt 
and  stale  bi-ead.  In  many  cases  it  is  better  mther  In  spreail  a  little  good 
butter  upon  the  bread  aud  take  that  with  the  tish  than  to  use  sauce  or 
melted  buttor.  In  the  same  way  fowl  may  be  eaten  with  stale  bread. 
In  some  eases  eggs  in  the  foim  of  an  omelette  are  t^jlorated,  but  in  many 
patients  eggs  ai-e  prone  to  disagree.  A  cut  from  the  joint,  a  chop,  or  a 
8t«ak  sometimes  suits  well,  provided  it  bo  thoroughly  masticated  and  all 
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the  stringy  parts  avoided.  \t  iit  beat,  as  I  have  already  satd,  to  drink 
hoi  waier  an  hoiir  before  lunch  ;  but  sometimes  dyspeptic*  will  not  or 
cannot  do  thia,  and  such  jjoraona  may  be  allowed  hulf  a  tumbler  of  water, 
nrbich  ttbould  l>ti  ttipped  after  the  lunch  i:^  over.  In  many  cujtes  it  is 
lulvitntageous  to  add  to  tt  one  or  two  tahleKpoonfula  of  old  whisky  or 
brandy.  Etfervestting  wau;r  to  many  p^^rsons  is  more  ]udatftl>]c  and  more 
etimulAting  than  plain  w^tcr ;  uud  it  may  bu  used  provided  it  do  not 
give  rise  to  flatulent  distension,  as  in  many  caneH  it  does.  An  a  nile, 
wines  and  lieers  do  not  agree  so  well  with  dyspeptics  as  spirits,  but  it 
miut  U;  borne  in  intud  tbiit  us  spirits  tell  less  upon  the  stonnich  and 
more  upon  the  liver,  while  wine  and  beer  tell  more  upon  tlie  stomach 
and  iulusljne,  the  consumption  of  tlie  former  iK  more  liable  to  abuse  than 
the  biiKir;  the  patient  who  use*  spirirs  is  longer  in  finrling  out  tho 
mischief  of  excessive  indulgence  than  he  who  uses  wine  or  boer.  In  tho 
aftoniooii  hot  watvr  may  be  drunk  again.  Havourvd  by  a  piece  of  lemon 
fluRl«(]  Upon  it ;  and  a  small  piece  of  bread  or  biscuit  may  he  tiiken  with 
it.  Weak  tea  is  mnn>  palatable,  or  milk  and  watf-r,  and  if  fountl  not  to 
(HcQigreti,  either  the  weak  tea,  or  milk  Havonred  with  tea,  may  l>e  tised  in 
the  place  of  hot  water.  For  the  evening  meal  at  seven  or  half-pnst  seven 
nmihu-  food  should  be  taken  to  that  of  the  luncheon. 

If  the  (Ij-spepsia  be  less  severe  the  jxitient  may  return  to  more 
ordinary  diet,  miving  the  protein  and  lai-iimwous  foods  in  lat^r 
quantity  ;  but  cjire  must  be  taken  by  all  dyspeptics  to  avoid  too  much 
biigar.  which  is  very  apt  t"i  creuto  acidity.  A  gooti  general  rule  also  Js 
to  avoid  all  skins  and  bones,  and  all  strings,  stones,  or  seeds.  The  liones 
of  fish,  and  the  chips  of  bone  that  occasionally  occur  in  cuiries  cir  hnsli^ 
are  very  jndigestihlo;  so  ai-c  skins  of  overy  kind,  whether  they  be  skins 
of  Gsh,  flesh,  fowl,  fruit  or  vegetaJilc.  All  stringy  meal«,  fruits  and 
vegetables  should  be  avoideil,  and  stones  and  Bee<is  are  wholly 
indigestible. 

In  regard  to  mastication  an  excellent  rule  is  that  of  the  late  Sir 
Ajidrow  Clark.  Th«<  mouth  contains,  or  ought  to  contain,  32  teeth,  and 
to  every  mouthful  of  food  32  bites  shotild  be  given.  If  the  teeth  are 
imperfect^  even  this  number  is  not  sutfieient ;  nnd  as  many  as  G4  or  9G 
bites  may  be  rciuired  pr(.>|)erly  to  cununiimlc  a  single  mouthful  of  steak 
or  chop.  Another  nde,  which  is  simietimes  of  great  service  in  dyspepsia, 
to  insist  that  Ijefore  the  f(x»<l  is  swallou'ed  it  shoidd  bo  so  tinely 
Bticated,  and  so  thoroughly  mixwl  with  saliva,  that  it  shall  be  of  the 
raiudsleiico  of  creara,  and  windd  i»aS8  through  a  sieve  without  leaving 
remainder.  It<  is  vert'  much  easier,  however,  to  give  such  a  nde  thiui  xo 
get  it  followed  ;  and  it  is  only  in  very  severe  cases,  and  esjiecialiy  in 
thoM  in  which  the  pain  i.4  so  great  as  to  suggest  the  presence  of  gastric 
ulcer,  that  patients  will  follow  it.  They  often  find  the  rule  so  trouble- 
some that  men;  inconvenience  or  discouif<Ht  will  not  force  them  to  follow 
it  ;  and  they  am  only  be  induced  to  do  so  by  finding  that  o^KKlience  to 
it  prevents  the  occurrenco  of  severe  pain,  while  the  neglect  of  it  causes 
th«  pain  to  retiuiL 


JPannih  and  Support.  Jieffimen. — Dy8pc|Mui  often  results  from  undue 
exj>08m'e.  Tliere  are  four  plac«s  tlisil,  rer]iiire  special  warmth,  namely, 
the  hack  of  the  neck,  the  front  of  the  .-ibtiomen,  t.he  shin,s  and  the  feet. 
Many  persons,  after  isiuing  in  thi!  draught,  which  aUaj's  cxUta  in  cold 
weather  botweoii  the  door  and  the  firepliicc,  will  sufTer  from  d,v8pc|Kia, 
and  then  wonder  what  arcicle  of  food  has  disjigrecd  witb  them.  This 
draught  should  be  carefully  avoided  b_v  niifiing  the  feet  above  its  level, 
or  by  sitting  out  uf  the  currtsut  from  the  door  (u  the  fire.  Thick  Itoota, 
os|iecially  boots  with  cork  boIc^  wuollen  stockings,  and  gaiters  of  cloth 
or  leather  protect  the  feet  ami  legs  from  cold  ;  and  M-arnith  to  the  Iwek 
of  the  neck  may  be  nHoi-ded  by  a  muffler  or  high  collar.  Another  aid  of 
great  iuiportunce  in  cases  of  dyspepsia  is  an  api-on  of  chamois  leather  and 
flannel  or  a  belt  round  the  alHlomeu,  which  should  be  worn  in  »nch  a 
way  an  to  give  both  warmth  and  support ;  snpjKtrt  is  especially  needful 
in  cases  in  whirh  tiie  abdominal  muscles  .ire  lax  jim!  the  belly  pendulous. 
The  commonest  kind  of  belt  is  either  flannel  or  knitted  woollen  ;  but  the 
silk  scarf  known  iittdor  the  name  of  "cumiucrlninil "  ii<  even  more  com- 
fortable. It  should  be  long  enough  to  go  three  times  round  the  body, 
and  it  can  Iw  put  on  with  any  decree  of  tightness.  In  cases  of  floating 
kidney  the  belt  may  be  provided  with  a  pad  or  truss  (nVr  p.  881). 

It  its  important,  as  far  as  possible,  to  avoid  /aiiiruf  before  meals  and 
to  get  nd  of  all  icrrri/  or  ihonghtH  ulxiut  Imsine^  during  meals.  Some 
people  damage  their  digeatinn  by  walking  hnmo  from  their  work  with 
tho  notion  of  getting  an  ap[>otit4^  The  ertni  labour  caused  by  this 
finishttH  up  the  patient  alreiuly  exhausted  by  his  daily  work,  and  lesBeuf 
the  digestive  powers  still  more.  Twenty  minutes' '  rest  at  least,  after 
getting  home,  is  a  useful  restorative ;  and  is  advisable  for  dyspeptics, 
ospecially  for  patients  at  or  above  middle  .ige.  On  the  other  band,  if 
tho  occupation  be  of  a  harassing  and  anxious  kind,  it  is  sometimes  usefal 
for  the  patient  to  walk  home  instead  of  driving  in  the  hope  uf  getting  rid 
of  his  anxiety  and  woiTy  by  exercise.  If  rest  can  1m;  taken  on  arrival  the 
disadvantage  caused  by  the  extra  bodily  work  in  such  cases  may  be  mare 
than  compensated  by  the  relief  to  the  mind. 

After  the  miKil  is  over,  rest  is  required  both  for  body  and  mind ;  and 
active  exertion,  either  bodily  or  mental,  is  injurious;  it  is  advisable  to 
rest  half  an  hour  or  more  if  possible.  I>in-ing  this  time  pleasant  conver- 
sation  or  light  reading  or  a  pipe  may  divert  the  thoughts  from  care. 

The  nifdidnf'A  that  have  been  use^l  in  the  treatment  of  dyspepsia  are 
almost  innumerable;  but  they  may  be  divided  into  a  few  cUsse*: 
(i.)  those  which  stimulate  the  secretion  and  movements  of  the  stomofb ; 
(ii.)  those  which  by  their  local  action  have  a  sedative  action  on  the 
stomaeh  ;  (iii.)  tho?e  which  act  ujkiu  the  general  nervous  system ; 
(iv.)  ihuse  which  supply  rligesrivo  material;  (v.)  those  which  lessen 
abnormal  decomposition ;  and  <vl  )  those  which  aid  in  elimination. 
Among  thou  which  stimulate  Uic  stomach  directly  one  of  tlie  beat  is 
bicarlionata  of  soda  in  10  or  15  grain  floses.  Tliis  should  be  given 
15,  20,  or  30  minutes  before  mcaU;  and  it  may.  I  think,  be  combined 
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jidtantageoiisly  witlt  some  bitter,  such  Jis  luliitnliib,  qiuMsiit,  gcntiaii,  or 
lutnilti.  AtiutliLT  exctieiltrgly  useful  atiniiiliLiit  ih  rlHili»rl>.  An  old- 
ihioned  plan  was  lo  make  the  {tatient  chew  a  stick  of  rhiihai-h, 
in  which  way  he  got  a  soltition  of  its  active  principles  in  the  alkaline 
ira ;   but  luaiiy   persons   dialike  thia  way,  and   pi-cfcr   iho   rhulmrb 

HI  along  with  an  alkali  lH.'fore  meaU.  A  vt-ry  gixnl  reiiieiJy  is  the 
eomjx)iinil  rhiilmrh  pnwfler  of  the  British  Ph;irm:icoj)0(ii;i — long  known 
OS  '"Gi-o^ory's  IVwiIlt '' — in  doses  of  5  or  1<1  grains  in  «  cachi-l  wJtU  a 
mouthful  of  wiiter  20  minnles  heforo  moaU.  Anotht-r  very  useful 
mixture  is  the  following,  wiiich  is  much  usetl  iit  St,  Bartholomew's 
HoepitHl : — Hf  Sodii  bicarbonat.  gr.  x.,  tinct.  gentian,  co.  m  xxx.,  spt, 
chloroform,  n^x.,  infus.  rhoi  .ias.,  a*],  month,  pip.  ud  rj.  JM.  1"'.  list. 
rattt«  doses  \'iii.  Sig.  Two  tablespoon fuls  to  be  taken  three  times  a  day 
twenty  minutes  before  meals.  I  have  alrwuly  mado  a  eompurison  between 
itching  of  the  skin  and  irritation  of  the  stomach  ;  and  chryMOplumic  acid, 
tiseful  in  skin  diseases,  appears  also  to  have  a  most  useful  effect  in 
of  the  stomach.     One  of  the  Ik0»t  <:onibliiatlun6  that  I  know  is 

which  was  a  grcJit  favourite  of  the  late  Dr.  \Varburt^)n  Begbie  ;  its 
ftcM  were  so  good  that  he  used  to  call  it  the  Pnlvis  mirabilis : — 
K  Bismuth,  subnit.  vel  bismuth,  caib.  gr.  v.,  sodii  bicarb,  gi-.  v.,  piUv. 
rhei  gr.  i.,  pnlv.  nuc.  voui.  gr.  s».,  pulv.  ciiuiaiuonu  eo.  gr.  iss.  M.  The 
powder  to  Xm  disjwnsed  in  a  cachet ;  two  cachets  to  l»e  taken  with  a 
raouthftU  of  water  three  times  a  day  twenty  minutes  before  meals. 
This  powder  may  also  be  given  in  cachets  containing  10  gndns  ciirh,  and 
the  quantities  of  the  several  ingredients  may  l)c  increased  ur  diminished  ; 
so  tluit  if  the  ipiantity  of  rhuluirb  in  the  above  formuKi  ciiuse  the  bowels 
to  move  too  freely  it  may  lie  lessened  .is  rtxjiiired. 

A  great  deal  has  Ijcen  written  about  the  tiiielessncss  of  bitters,  and 
perhaps  their  utility  has  Iwen  exaggerated :  nevertheless  in  many  cases 
they  certaiidy  seem  to  be  pnxhictlve  of  great  bonefiL  In  uiscs  t*i  nUmic 
dysficpsia,  such  as  we  sec  ordinarily  in  hospital  patients  who  comiilain  of 
trindy  s|iivam  and  present  a  certain  delinitu  group  of  syniplonis,  (jtiassia 
and  iron  before  meals  ap]H.'ar  frequently  to  be  UKtro  beneficial  than 
alkalis.  The  gi-oup  of  symptoms  consists  in  a  pale  llabby  tongue, 
Inrrod  on  the  dorsum,  and  marked  with  teeth  at  the  edges :  pain  in  the 
epigastrium  .striking  through  between  the  bladuhoncs  ;  much  wind  in 
the  stfimach ;  Ibishes  of  heat ;  black  specks  before  the  eyes,  and  pain  at 
the  top  of  the  hcjtd.  If  ri>nsti[>ation  t>e  present,  some  sulphate  of 
magnesia  in  the  morning  greatly  assists  the  action  of  the  irtm  juid  bitter. 

In  irritable  dyspepsia  hismuth  is  one  of  our  most  useful  remedies ;  it 
may  he  given  in  the  form  either  of  a  solution  or  of  a  powiler.  Some 
pattenta  object  to  a  powder,  and  prefer  the  liquor  biamnthi,  which  may 
Ite  given  in  doses  of  half  a  drachm  to  a  drachm  with  aromatic  spirit  of 
ammonia  ;uid  some  carminative  wut<:r.  The  subnitrat-e  of  bismuth  does 
not  g«J  very  well  with  bicarbonate  of  sodji,  as  deonnfjosition  occurs  with 
the  formation  uf  carlionate  of  bismuth,  nitrate  of  soda,  and  evolution  of 
lie  acid  gas,  which,  if  the  quantity  of  bismuth  be  large,  may  be  eo 
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great  as  either  to  Mow  the  cork  out  of  the  bottle  or  even  to  bunt  the 
bottle  itstair.     In  books  on  materia  m»Jica  it  is  the  fushioii  to  recommend 
the  crtrlwnato  or  sulraitrat*!  of  bismuth  to  be  suBpended  by  mejin«  of 
mucihige  or  compound  powder  of  tnigactiiilh ;  but  miuij-  patient*  disliktr 
this   thick  dniugbt,   and   prefer   the    powder   aimply  ;»haken   up  in    iht* 
vehick-.     1  havi!  already  givtjn  a  tnniiiila  for  bittiuutb  in  a  nv:;hct  wiUi 
soda.     When  much  pain  is  associated  with  taking  of  food,  SO  to  50 
minims  of  the  cDm}>uund  tincture  of   camphor  may  be  added  to  the  ^ 
hi^miith  mixture  with  grciit  advantage.      When  there  \%  ^eat  puin  and  H 
acidity  after  meab,  it  m»y  lie  relieved  by  diRsolving  a  ttuujxKmful  of 
bicarbonate  of  soda  in  a  little  water,  and  sipping  this  with  a  («alt-5|x>on  _      i 
until  the  pain  i»  relieved  ;  this  ie,  of  course,  but  «  palliative  measure,  fl 
yet  it  gives  considerable  relief  at  the  time,  and  (although  it  is  often  said  ™ 
to  destroy  the  coata  of  the  atoraach}  I  have  known  cases  in  which   the 
practice  had  been  continued  for  yenrR  M'ithout  any  apparent  injury  to  ^ 
t))C  [Kitient.  H 

Ainuug  the  drugs  which  assist  the  function  of  digestion  through  the 
nervous  system,  the  foremost  place  must  be  accorded  lo  mix  vomiciL  and 
strychnine;  and  10  minim*  of  the  tincture  of  nux  vomica,  or  A  of  ihe 
Hquor  strychninae,  are  most  useful  adjuncts  to  antidyspeptic  remedies  in 
most  cases  of  feeble  digestion.  Among  those  sut)8t<tncca  which  are  used 
to  supply  digesting  materia]  the  most  im|)urtaiit  are  hydrochloric  acid 
and  pepsin;  to  these  perhaps  rennet  should  be  added.  A  doso  of  lit 
minims  of  dilute  hydrochloric  acid  or  of  niti-o-hydroohlorir  acid  appean* 
to  help  iligestion  in  many  cases  in  which  the  acid  only  is  deticienU  It  is 
frequently  given  with  the  bitter  aliorlly  before  meals,  as  then  it  fteerai 
to  stimulate  the  appetite ;  but  it  may  be  given  also  immediately  after 
raeals,  either  alone,  with  tincture  of  nnx  vomicA.  or  wirh  pepsin.  In  some 
cases  the  gastric  juice  appears  to  Ije  deficient  in  rennet.  Ilie  exact  use 
of  this  ferment  in  onhn-iry  digestion  has  not  yet  been  ascertained  ;  but 
that  it  has  some  important  function  I  am  convinced,  for  in  making 
some  experiments  a  good  many  years  ago  on  the  digesiive  power  of 
various  preparations  of  |»cpsin,  I  found  one  which  contained  hardly  Any 
pejMiin  but  a  goo<)  deal  of  rennet ;  yet,  contraiy  to  expectation,  it  w«» 
of  considerable  benefit  to  some  of  my  patients.  Ingluvin  in  some  cnsrs, 
especially  whoie  there  is  a  good  deal  of  vomiting,  is  even  preferable  lo 
pepsin. 

When  farinaceous  food  is  liadly  borne  ajid  gives  nse  to  gastric 
flatulence,  dinstase-,  given  either  with  or  before  a  meal,  is  useful,  and 
pancreatic  prejiarations  may  sometimes  do  good  also,  although  they  may 
interfere  with  the  F>e|isin  unless  the  contents  of  the  stomach  arc  arid. 
As  a  rule  pre piuati oils  of  |iancreaH  shoidtl  lie  given  two  or  threti  boun 
ftftiT  a  meal  when  the  food  is  leaving  the  st/jmach,  and  if  there  ia  hype^ 
acidity  an  alkali  should  be  ^ivt^n  at  the  same  time. 

Amongst  the  i-emedies  which  lend  to  prevent  fermentjttion,  one  of  the 
best  is  phenol,  which  may  be  given  in  the  form  of  a  pill,  half  a  grain  to  a 
grain  with  every  mejd.    Creiuote  has  a  similar  action,  and  both  it  and  phenol 
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may  be  given  in  doses  of  1  tL>  3  minitnB,  along  with  oil,  in  tlie  form  of  capsules 
or  perlos.  Siilpho  carholate  of  Rorh  in  10-gmin  doses  is  also  a  very  effirient 
remedy.  For  preventing  decomiwsition  in  the  intestines  and  Hatuleut 
(litstt'tision,  budiiles  tbi*  ruiuL-die^  already  mentioned,  iMilicvlatc  of  Imiunth, 
wilii  Hftlol,  /j-naphtbul,  or  with  salicylic  acid,  is  often  of  great  use.  C'yllin 
in  doaiu  of  1  to  A  minima  may  be  used  both  for  tlatulnnce  in  the  Btomach 
and  intostinc.  Three  minims  is  a  cnnvenieiit  dose  in  a  capsule  made  either 
of  gelatin  ao  as  to  dissolve  in  tho  Htomarh  in  gastric  flatulenre,  or  of 
keratin,  which  will  \tn»n  through  the  st-omach  and  (Jififiolvo  in  the  l>owel 
u'h«n  an  intestinal  disinfectant  is  de^irctl.  Chareoal  in  the  fomi  nf 
bit^cuitA,  iKjwder,  or  graiiiUes  is  iiunieiimcs  very  utjeful  in  IcKiseiiing 
Qatulence,  either  gastric  or  intestinal.  The  aecuniiUation  of  faeeal  mutter 
in  the  intestine  must  he  prevented  and  the  ttnwelft  kept  regular  by  means 
of  ptirgat've*  (»'*''''  "Constipation,"  p.  GiH).  Tho  evacuation  of  the  liver 
is  also  a  most  important  matter.  The  mode  of  action  of  mercury  upon 
the  liver  hn«  not  yet  been  fully  ascertained  ;  but  there  can  he  luf  doubt 
whatever  that  a  duse  of  blue  pill  or  calomel  at  night,  followed  by  a  naline 
purg:iLive  in  the  morning,  is  of  the  greatest  use  in  relieving  many  of  the 
e}iaptoms  of  dyspepsia.  In  some  patients  mercurials  followed  by  a 
saline  cause  great  ilepression ;  but  tliis  dcf^ircssion  may  be  relieved, 
without  bringing  Itack  the  dyspeptic  fonditinn,  by  a  emalt  glass  of 
otiAni{)agne  or  by  two  t;ible6i>ooiituls  of  brandy  in  a  glasw  of  soda  water. 

The  pains  to  which  I  have  alluded  as  probably  depemlent  upon 
adliesioQ  of  the  iutcbtiue,  and  occurring  in  gouty  or  rheumatic  subjects, 
arc  best  treated  by  salicylate  of  soda  and  KiJicylate  of  bismuth  with 
warmth  to  the  stomach  and  support  by  means  of  a  belt.  Although  they 
may  be  increased  by  irritjiting  articles  of  diet,  such  as  nuts,  figs,  luid  like 
tnrligeBtible  sulwljuices,  yet  diet  does  not  cxeirtse  nearly  so  much  influence 
ovrr  them  as  exp<.i6ure  to  cold,  indulgence  in  .'icid  wines,  or  in  any  other 
uzceae  that  usually  brings  on  gout  or  rheumatism. 

Laudkk  Britnton. 
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Pyspki'sia  is  CiiiLitHonp. — Disonlcrs  of  di^oalion  occurring  in 
children  below  tbe  ago  of  puberty  diB'or  in  sevfml  iinport»nt  pArtinitan 
from  UtoM;  uiicuitiitcrcil  nt  ;i  l.-iter  age.  In  the  Hrrtt  place,  i  h<>  ilvriciciil 
tl«ve1o{Rnent  of  the  atorawch  in  early  tifo  nwcaiiitateA  the  greater  [mrt  of 


the  digestive  ftinctions  being  carried  on  far  the  intestiae ;  cousequontly 
any  fAiiure  of  awimiliition  of  ihe  food  iwnally  manifosta  iUeU  by  symptomR 
which  are  intestinal  miher  tbjui  gjisti-ic.  In  the  sewind  jiUco,  children 
an  very  suitceptiblo  to  cutarrtiul  Ktlectious  of  ihc  >{iistTo- intestinal  tnici, 
the  syoiptoniK  of  which  art:  upt  to  bu  u)>tK:ur&l  by  |ihcnomena  an»ng 
from  reflex  irritation  of  the  norvoos  system.  Chronic  inflammation  of 
the  stomach,  on  tho  other  hnnri,  which  consUtutAs  one  of  thn  commonest 
cmtuee  of  dyspepsia  in  adnit  life,  is  rare  tn  youii;;  chililrcn.  Fiimlly, 
ffinctionjil  dimrdem  of  the  stomach  jissociiLted  with  lui  abtinrmal  Hcrrettnn 
of  gastric  jniee  (hyperacidity,  hyperBOcretion)  are  very  rare  below  the 
ago  of  pufxrrty. 

A.  Gastric  Dyspepsia. — 1.  Weak  Dlfestlon. — Tliis  luuae  is  given 
to  a  functioiud  disorder  of  tho  digestive  organs  characterised  by  faihn'n  of 
the  secretory  and  motor  powers  of  the  stomach  .-ind  intestine. 

Btiologtf. — In  some  cases  a  weak  habit  of  digestion  occurs  as  a  pnnmry 
comphiint,  but  in  the  vast  majority  it  ensues  upon  the  damage  inflicC^'d 
upon  tho  mncoiis  membmnc  of  the  alimentary  canal  by  an  attack  of 
catiiiTlm)  iiiHanimaiion.  In  .^H  per  cent  of  the  cases  of  primai-}- dyspejMra 
which  have  come  under  my  own  caro.  either  one  of  the  parents,  or  other 
children  in  the  family,  hwl  stiirercd  in  a  simibtr  manner. 

Predisposition  to  the  complaint  is  more  often  transmitted  thnnigh  the 
mother  than  tho  father,  and  is  more  common  in  girls  than  in  Ivoys.  The 
chiMren  of  neur<.)tic  piircnts  aru  piirticularly  apt  to  full  victims  to  the 
disorder,  as  are  also  the  offspring  of  poreona  who  have  married  laty  in 
life.  Among  the  exciting  caoscs  of  weak  digestion,  irregularity  of  feeding 
and  ovor-indnlgenco  in  rich  or  indigestible  Rulifitwnces  mnk  first.  In  rarer 
instances  the  disorder  can  be  traced  to  overcrowding,  deficient  ventilation, 
septic  states  of  the  mouth  arising  from  stomatiti^i  or  canons  teeth,  faeciil 
accumuhilionii  in  the  lower  buwel,  a  ncglecteil  hernia,  or  excessive  maj«tiir- 
lialion.  When  the  complaint  is  due  to  antecedent  inflammation  of  the 
alimentary  tract  it  usually  begins  between  the  ages  of  twu  .-ind  6ve,  and 
Crequently  iwrststa  throughout  life.  Occasionally  the  cliscjt>to  dac^-ti  Uf>m 
VI  att«ck  of  sfime  infections  disorder,  such  as  scarlatina,  measles,  snudt- 
pox,  or  pertussis,  the  symptoms  first  becoming  noticeable  during  the 
{leriod  of  convalescence, 

Sym^om6.^-Vaxn  after  food  is  one  of  the  most  prominent  features  of 
the  complaint.  It  usually  begins  shortly  after  a  meal,  and  is  chiefly 
experienced  between  the  shoulders  or  behind  the  lower  end  of  the  sternum. 
Ooeasionally  the  skin  over  the  lower  nbs  on  tho  loft  side  feele  bruiBwi  and 
is  tender  to  the  touch.  Flatulent  eructations  occur  .'titer  each  meal,  and 
may  l>e  excite*j  even  by  a  draught  of  water  or  a  cup  of  tea.  Towards 
ereDing  ibe  stomach  and  intestines  often  become  distended  with  gas,  and 
Hm  preasore  which  they  exert  upon  the  diaphragm  gives  ri»c  to  an 
iospiretory  form  of  dyspnoea  and  jialpitation.  Nausea  is  a  frequent 
8yin[it«m  of  the  complaint,  and  may  poraist  for  many  days  or  even  weeks, 
l»eing  temporarily  relieved  by  food  anil  stimulants.  The  apjietite  is 
iiaually  variable,  l)eing  at  one  time  i-avcuous  aud  almost  insatiable,  while 


at  auotUer  it  can  be  easily  Appeased  or  U  altugctber  a)>»cnu  The  tongue 
is  large,  pnie,  flabby,  and  often  ind(!nted  along  its  miirgins  by  tbe  teeib. 
The  bowels  are  luimlly  sluggish  in  their  action,  and  the  stools  hard  und 
pale,  or  putty-like  in  consisience,  but  atta^ke  of  dittrrhoea  are  apt  to 
enpervene  from  time  to  time,  when  the  motions  not  infrequently  consist 
ulmoiit  entirely  of  mucus.  Tho  pul»e  is  soft,  small,  and  ilunng  the  t>cnud 
of  digfHtion  abnomudly  alo^v.  The  urine  is  diminished  in  quantity, 
neutral  or  alkidine  iu  reaction,  and  dopoi^iUi  phosphates  on  standing* 
Vomiting,  except  as  the  result  of  an  unusually  copious  meal,  is  :ut 
inconstant  feature  of  the  complaint.  Some  irhiLdren,  however,  habitiialiy 
vomit  solid  food,  such  .-is  meat  and  fish,  whenever  they  are  permitted  to 
pnrtAke  of  it.  Although  actual  emacintjou  docs  not  usually  accomfuiny 
this  Condition  of  feehle  digestive  power,  the  child  fails  to  thrivu,  and 
becomes  dull,  spiritlc^t^  and  disinclined  to  the  least  physical  or  mental 
exeriion.  Many  paiientji  sufler  from  extreme  languor  and  drow>iiniJ8« 
after  meals,  or  invariably  sigh,  yawn,  or  hiccnp  during  the  course  of  the 
afternoon.  Occasionally  at  those  times  a  strange  confusion  of  ideas  may 
be  observed,  or  tho  child,  may  stammer  or  become  partially  aphasic.  In 
other  cnses  it  exhibits  various  choreic  movemenu,  ituch  ns  nmlding  the 
bead,  blinking  the  eye3,  or  incessantly  twitching  the  extremities.  In 
some  cases  severe  frontal  headache,  which  comes  on  before  breukfust  :ind 
persists  until  the  afternoon,  is  the  chief  source  of  complaint.  Among  ike 
secondary  phenomena  of  the  diseaao  attacks  of  asthma,  palpitation,  giddi- 
ness, faintness,  incontinence  of  urine,  and  in-iuble  skin  eniptions  are  the 
most  important.  The  asthmatic  attacks  (asUima  dyspoptJcum)  appear 
suddenly  after  meals,  and  are  characterised  by  urgent  dyspnoea,  cyanosis, 
and  a  slow  or  irregidar  pulse.  These  symptoms  nipidly  subside  after 
vomiting  has  taken  place.  Among  the  cutaneous  atTectioiis  eczema 
and  urlicaria  arc  tbe  most  common.  The  former  is  especially  apt  to 
shew  itwlf  after  indulgence  in  such  aiticlcs  as  (lorridgc,  stmwbcrn'es,  fiah^ 
almonds,  pork,  and  cucumt»er ;  while  the  latter  appears  chiefly  at  night- 
time ujion  the  back,  buttock^  uiul  thighs.  When  the  contents  uf  ibe 
stomach  are  examirie<l  after  u  tcstrnieal  the  total  acidity  is  found  to  b« 
diminishtNl,  and  the  ]K>rcentage  nf  hydrochloric  acid  considenihly  below 
the  normal.  From  the  weak  state  of  the  wall  of  the  stomach  the  period 
of  gastric  iligestioii  is  much  dchtyod,  and  fermentation  of  the  st^ignant 
food  is  apt  to  ucctu*. 

An  important  variety  of  enfeebled  digestion  accompanies  geneni 
neurasthenia.  This  oomiilaint  is  chii^Hy  met  with  in  Uiys  W'tween  the 
ages  of  ton  and  sixteen,  and  can  frequently  lie  traced  to  masturltivtion. 
Pain,  flatulence,  and  distension  occur  immediately  after  each  meal,  the 
Utwels  are  obstinately  confined,  and  the  apfwtite  is  deScient.  Constant 
headache,  a  sense  of  extreme  phvKical  oxluiustion,  iiuibility  to  concentmto 
the  thoughts,  anaemia,  and  emaciation  are  prominent  symptoms.  The  dis- 
oivlcr  runs  its  coui'se  in  ulwui  three  months,  and  if  treated  by  rest  in  twd, 
massage,  and  a  milk  diet.,  does  nut  necessarily  lead  to  any  serious  disturb- 
ance of  the  digestion  in  later  life.     Kelapses,  however,  are  not  infrer|uent. 


Tnitttii^ai. — The  general  principles  of  ircAtment  are  identical  with 
thoM  obsened  in  the  ntonie  dyspejjaui  of  later  life.  The  elobliing  should 
be  warm,  and  regtihir  exercise  must  be  bklten  every  day  in  the  open  air. 
Excess  of  fluid  irith  the  meals  tniut  be  avoided,  and  each  luouthfut  of 
food  must  be  well  miisticAted  b4>fore  being  swallowed.  Green  vegetables 
«boiild  be  given  sparingly,  and  oidy  a  sinull  quiinlily  of  good  potato 
allowc<)  with  the  middity  mcjil  Xo  fond  .should  be  permitted  after  aix 
o'clock  in  the  evening.  The  first  indication  for  medical  treatment  is  the 
due  regulation  of  the  bowels.  When  »  complcl*  evacuation  has  been 
secured  by  means  of  castor  oil  or  an  enema,  a  small  dose  of  cjiscara  com- 
bined with  maltine  may  \ni  given  twice  a  day  after  meats,  or  some  dimple 
aj>enent  may  be  prescribed  each  night.  Ab  soon  !i«  the  bowels  act 
regularly  the  administration  of  giistiic  antiseptics  may  be  begun ;  of 
tbeee  carbolic  acid  and  rosorciji  are  the  mo^t  suitable,  and  may  be  given, 
with  bicarbonate  of  sodium,  two  or  three  times  a  day,  about  two  hours 
after  food.  When  tlie  alxloroinal  diKtension  and  flattdeneo  have  quite 
sitbaideil,  measures  should  be  taken  to  fvtimulute  the  functions  of  the 
stomach.  In  yonng  children  the  mixture  of  rhubiu  b  and  soda  administered 
before  the  moals  is  usually  of  great  value  :  but  at  a  lati-r  age  hydrochloric 
acid  and  pepsin  are  to  be  preferred.  All  Ionic  remedies  must  be  used 
with  caution  owing  to  their  tendency  to  excite  gfisiric  catarrli.  When, 
however,  the  gastric  ayniptoma  have  cjuite  subsided,  a  careful  trial  may 
be  made  of  the  milder  preparations  of  ii-on  and  cod-liver  oil ;  but  in  all 
raaes  a  dose  of  merctun,'  and  chalk  or  blue  pill  should  be  given  once  or 
twice  a  week  during  the  continuance  of  the  tonic  trcAtment. 

2.  Acute  Gastric  Catarph.^A^wfoj/v. — Gastric  catarrh  of  on  acute  or 
stiliacutc  ilmract^r  may  occttr  either  as  a  primary  disuiac,  or  aa  a  com- 
plication of  some  other  and  gniver  condition.  Tlie  j'riijuitj  variety  is 
extremely  common  in  feeble  and  dobtlitated  subjects,  and  ita  inception 
is  favoured  by  fiuch  constitutional  diseases  as  tuberctdoeie,  anaemia,  rickets, 
and  congenita]  syphilis.  Under  such  conditions  an  attack  is  often  directly 
OKcited  by  exjiosure  to  wet  and  cold,  especially  during  the  spring  and 
atitunin  months  ;  but  more  commonly  the  ovuso  is  to  be  found  in  the 
Hdmiuii^tmtiun  of  luiduly  rich  or  indigestible  foods.  It  may  alt>o  be 
mentioned  that  acute  gnatro-intestinal  cat;irrh  often  manifests  itself  in  an 
epidemic  form  in  localities  where  enteric  fever  is  pmvalent,  and  is  due  to 
the  use  of  contaminated  milk  or  drinking  water.  Gastric  catarrh  of 
f^oadtiry  origin  Is  much  less  common  in  children  thai>  in  adults.  It 
chiefly  occurs  diuing  the  early  stages  of  such  s|)C4ilic  fevers  us  scarlatina, 
measles,  erysipelas,  and  inHu^'nrji ;  or  si»  the  result  of  ehnmic  disejisea 
of  the  heart,  lungs,  liver,  or  kidney*.  Occasionally  the  disease  is  Jiecom- 
fjAuied  by  the  formation  of  a  fitlse  membrane,  as  in  the  form  of  gastritis 
that  Kometimes  complicjites  diphtheria. 

(■linitnl  Variftn'S  and  thrir  iSymptftms. — Owing  lo  the  numerous  ways 
in  which  gastric  cauu-rh  may  arise,  and  to  the  uniformity  in  tho  general 
symptoms  of  the  disea.'ic,  whatever  iUi  exciting  cause  may  tie,  it  is 
found  expedient  to  divide  the  complaint  into  two  priuctptU.  varieties, 


ctilled  respectively  the  "  febrile "  and  the  "  non-febrile,"  according  aa 
the  temperature  of  the  boiiy  is  mised  or  not.  (i.)  Febrile  gastric  caltirrb, 
suiDCtiuurs  known  as  "  giistric  fever,"  tH  a  very  common  complaint  in 
delicite  children  between  three  and  twelve  reaia  of  ai^'O.  It  iisnaUy  begini 
with  shivering,  he&diiche,  ami  pains  in  th«3  limUi;  but  occasionally  it« 
onset  19  aecompanied  by  convidsions.  The  t-emporaUire  rises  rapidly,  and 
may  aitiin  10,Y'  K.  by  eveninj;.  when  the  child  is  aiit  u»  Wcoiiie  Klightly 
delirious.  Vomitine  is  an  inconRtant  symptom,  hut  in  some  ca«e« 
repcAUid  cmc^ia  occurs  with  the  ejection  of  bile  and  mucus.  The  bowels 
are  uaiinlly  confined,  but  if  the  catarrhal  affection  spread  to  the  mucous 
membrane  of  the  intestines  the  child  may  have  colicky  pains  in  the 
abdomen  accompanied  by  a  w.itery  and  otieneive  diarrhoea.  When  the 
duodenum  is  inflamed  jaundice  niay  result.  The  tonjnio  at  firer  is 
ihickly  C'HitL'd  upon  tbo  dorsum,  whilo  Ita  tip  and  cdgw  arc  clean  and 
rcrd.  In  aev<-re  instances  the  organ  becomes  dry  and  fissured,  the  \i\n 
jiarche<I  ami  crackwl,  and  Hordes  appear  on  the  teeth.  The  appetite  ia 
completely  lost  and  thirst  is  excessive.  Frontal  headache,  restloBsness, 
and  mental  depression  continue  throu^h<iut  the  attack.  Sleep  is  dia- 
turhe<l,  and  nocturnsd  delirium  may  he  present.  The  pulse  is  ipiick,  weak, 
an<l  i*ompr*?«sibie,  .iml  the  urine  ia  high-cnlourod,  and  pjuyiwl  in  diniinishe<l 
quantity.  Thft  fever  is  markedly  remittent  in  chiiiYu:-ter,  the  temperature 
lOr-103'  F.  at  night,  and  falling  to  9!)"-100'  F.  in  the 
It  attains  it4t  maximum  about  the  liiird  day,  after  which  it 
declines,  becoming  intermittent,  and  finally  subnormal.  Occa* 
sinnally  the  disease  ends  by  a  veritable  crisis.  As  a  rule  an  att;tck  loftta 
from  ticven  to  ten  days ;  but  if  tbo  stomach  be  irritated  by  the 
Hd ministration  of  .'itimulantjf  or  tonics,  it  niiiy  continiu'  for  a  much  longer 
l»oriod.  When  the  diseaite  occurs  in  an  epidemic  form  the  temininituni 
oft^n  remains  high  for  len  days  or  a  fortnight,  and  alMlominal  pain  iriih 
diiirrhoca  is  usually  present.  It  subsides  in  a  gradual  manner,  oikI  mar 
Ijc  followed  by  one  or  more  relapse-s.  The  di.tortUT  is  distingui«ho«l  from 
enteric  fever  by  its  sudden  nnset  and  shorter  course,  and  by  the  tUj«enoe 
of  tiiTiipanites,  eidiu'ged  spleen,  and  of  the  characteristic  eruption. 

(ii.)  Xon  febrile  gastric  catarrh. — There  are  three  clinical  varietic 
of  this  fliscafle  which  are  worthy  of  special  notice,  namely,  acute  indt| 
lion,  atibacuto  gastric  catarrh,  and  recurrent  gastric  catarrh. 

(a)  Acute  indigestion,  or  as  it  is  often  called,  "enibniraa  gastriijuo;,'' 
is  most  fre<pient  after  the    age   of    five   yejira.     The    symptoms    begin 
suddenly  within  a  few  hours  of  a  meal,  or  durin;^  the  night ;  they  consist' 
of   pain   or  dieeomfort   at   the   epigastrium,   flatulence,   nausea,   and  an 
excessive  flow  of  saliva.    Mter  a  variable  period  of  time  vomiting  occurs 
and   the   stomach    rejecta   the   greater  {lortion  of   the  last  uteal  in  An 
undigestod    state.     Although    the   evacuation   of   the   atomach   usuallr 
Rffbrds  relief,  the  nausen  soon  retinTis,  and  may  lie  acconi)i:inie<l  In*  a 
setise  of  faintnoss  or  by  violent  palpiuiion.     I'be  pulse  is  wcuik,  Hnitrring,. 
luid  oftun  abnormally  slow ;  the  face  is  pale,  the  eyes  are  sunken  and, 
siUTounded  by  dark  rings,  and  the  forehead  and  extremities  are  bathod 
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in  perapiration.  The»e  aymplonis  culminate  iii  violent  relchin<;  and 
vomiting,  which  rcctir  Ht  nhort  iiitrrvuls,  niid  uiid  in  tlio  expiiUion  of 
sniall  quanlitiea  of  hilc-stained  murufl.  The  appetite  fiiUn  into  completa 
abevauci.',  and  nny  attempt  to  take  food  or  oven  water  only  agp-avalofi 
the  retching.  In  ftome  canes  the  Irritant  cotit4Mitit  of  the  su>mach 
find  their  way  into  the  intestine  an<l  act  up  acute  diurrhoca.  When 
impi'ovemunt  seU  In  the  attacks  of  craesis  gradually  liccomc  le-t^s  fr(M|uunt, 
am)  finally  the  child  falls  into  a  heavy  sleep  from  which  it  awakes  freo 
from  nauseiL  In  nire  cases  an  attack  of  acute  inilij|;;t'HtioiL  in  ushered  in 
by  apha.siit,  aKthma,  or  a  series  of  epilcptifurm  eunvnliiions,  which  8ubi«itle 
imiiietliately  the  stomarh  rejocU  its  noxiuna  contcnUi.  The  disordw 
usually  runs  its  course  in  twenty-four  to  forty  eight  hotirs,  Imt  it  is  apt 
to  be  followed  by  general  malaise,  headache,  hu'yngeul  catarrh,  or 
bronchitis. 

{fi)  Subacute  catarrh  of  the  stomach,  fmputarly  known  as  "bilious- 
ness," is  a  very  common  comphunt  between  the  ages  of  four  and  sixteen. 
The  subjects  of  this  disorder  surter  from  chronic  depression  of  spirits,  and 
are  listless  and  apathetic  in  ihcic  niuvenionts.  They  usually  present  a 
pale  or  sallow  complexion,  with  dark  lines  beneath  th^  eyes,  and  a  slight 
icteric  tinge  in  the  conjunctivae.  Tn  some  instances  the  sjwech  is 
hesitating  or  stammering,  while  in  others  the  patient  acquires  a  habit  of 
frowning,  winking  the  cyea,  or  luuking  sudden  grimaces.  The  temper 
JB  imcertain  and  peevish,  while  at  night  the  sleep  is  disturbed  by  horrible 
dreams.  In  every  instance  constant  and  severe  headache  is  a  markerl 
foalore  of  the  complaint  The  pain  is  luimlly  confined  to  the  fi-ontal 
region,  but  it  sometimes  radiates  along  the  supntortu'ljil  nerves.  It  is 
most  severe  in  the  early  morning,  or  after  the  midday  meal,  and  is 
incroasefl  by  active  mnvementa  nf  the  head,  by  stooping  the  l>ody,  and  by 
the  toe  of  alcohol.  Epigastric  discomfort  is  cxperic-nccil  after  meals,  and 
towards  evening  the  intestines  become  distended  with  gus.  Nausea 
lA  common,  but  vomiting  only  occurs  at  intervals  or  after  an  unusually 
full  meal  The  ap)ietite  is  much  diminished,  and  the  child  often 
expresses  the  utmost  loathing  for  fat  and  sweet  foods.  In  the  early 
rooming  the  tongue  is  usually  coated  with  a  yellowish-white  fur,  but 
towards  midday  it  may  become  clean  and  almfirmslly  moist.  Occusion- 
alky  it  i»  the  soat  of  a  symmetrical  form  of  sii]»oiticial  ulceratimi  due 
to  exfoliation  of  the  opitbelium.  Heartburn  and  oructationb  uf  fetid 
gms  arc  a  source  of  frequent  complaint  after  meals,  and  the  patient 
often  yawns,  gasps,  or  snfl'ers  from  hiccup  or  "gooso-skin"  during  the 
periods  of  digestion.  The  bowels  are  confined,  and  the  stools  are  chty- 
coloured  and  extremely  oironsivo.  The  pulse  is  small  and  fc^iblc,  the 
bsnis  and  feet  perspii-e  and  exhale  an  tuipleasaut  odour,  and  attacks  of 
qrooope  are  apt  to  occur  from  time  to  time.  The  duration  of  th<*  disease 
is  Uncertain.  When  appropriately  treatwl  it  iiAually  octmos  t^i  an  end  in 
a  few  days,  but  when  neglected  it  may  be  prolonged  for  many  weeks. 

(y)  iEnrvnvTii  Gtutric  Caiarrh. — This  disorder,  which  has  l)een  variously 
lieseribed  by  the  terms  "periodic,"  "fitful,"  and  "cyclical"  vomiting,  is 


clianuiterised  hj  severe  attacks  of  emeeis  which  exhibit  a  tenilency  to 
peHodic  recurrorice.  The  complainl  usiuUly  begins  between  the  ages  of 
iwu  and  live,  and  aecordinj;  to  luy  experience  is  more  common  in  boys 
than  ill  girlif.  An  attack  is  uft^ti  precipitated  by  cxfHMuro  to  cold,  a 
cbunge  of  diet,  physical  or  mental  fatigue,  or  excitemeDt, 

Although  the  attacks  exhibit  a  ceruiin  periodicity  they  do  not  recor 
at  rcg\tlar  inten'aU  ;  for  at  one  time  ftovenU  weeks  or  moiiiha  nay  olaptse 
betwoun  the  consecutive  iittiickii,  while  at  another  the  disorder  may  recur 
once  or  twice  a  week.  The  most  fievorc  and  obatinate  cases  arc  usually 
those  in  which  the  first  gympiorus  dait;  from  the  convalescent  perio"!  of 
me4!ilt»9  01'  typhoid.  With  the  approach  of  puberty  the  incidence  uf  the 
disease  becomes  less  and  less  frequent,  and  flnallv  it  disappears  altogether. 
In  its  clinical  aspect  this  variety  of  gastric  catan'h  does  not  materially 
differ  from  acute  indigestion.  As  a  rule  nausci  and  vomiting  aro  the 
first  symptoms  to  attract  atti-iiitioii,  but  occasiomdly  severe  headache 
comes  on  before  the  emesls.  The  first  eflbct  uf  the  vomiting  is  to  rid 
the  stomach  of  the  renuiins  of  the  last  meal,  the  constituents  of  which 
shew  few  signs  of  digestion.  Severe  retching  and  vomiting  reciir  at 
abort  intcr^'ats,  and  the  ejccta  soon  come  to  consist  entirely  of  thick 
mucuit,  or  even  of  biliutis  fluid.  Puiing  the  course  of  the  <lisonkT  the 
tongue  presents  a  coating  of  white  fur,  the  bowels  are  confine*!,  and  the 
fac(?  is  |uile  and  anxious.  The  urine  is  scanty,  and  may  contain  di:icefic 
acid.  The  KrmixTiituru  of  the  body  is  subnormal.  The  dimitton  of 
the  complaint  seldom  exceeds  twenty-four  hours.  Kecovery  is  usually 
rapid,  hut  when  tlie  attacks  recur  at  short  intervals  the  child  becomes 
U»in,  anaemic,  and  irritable,  and  presents  the  symptoms  of  weak  digestion. 

TiYHtment. — In  all  iiiHjimmaiory  afi'ections  of  the  stomach  und  bowels 
rest  in  the  recumbent  posture  U  an  imjKjrativc  necessity.  If  the  ab- 
dominal piiin  be  severe  the  epigastric  region  should  be  covered  with  n 
birge  linseed  poultice,  or  repeatedly  fomented  with  hot  flannels.  When 
uouvideseciice  has  set  in  the  child  may  be  sent  to  aume  inland  health 
resort,  like  Malvern  or  Ilkley,  but  sea-air  should  be  avoidetl.  Aa  long 
as  the  vomiting  continues  no  attempt  should  be  maile  to  administer  food 
by  the  nmuth.  but  snwll  pieces  of  ice  may  he  sucked  lo  relieve  tho 
thirst.  When  the  more  urgent  symptomii  have  »ulxfidetl,  u  cautious 
trial  can  l>e  made  of  sntall  tloscs  of  milk  und  sodii-water,  cold  bovril,  veal 
or  chicken  broth.  In  the  Jebrile  form  of  tho  disonler  a  liquid  diet 
ahould  bo  strictly  enforced  rmtil  tho  temperature  begins  t«  intermit.  aft«r 
which  time  milk  puddings,  bread  and  milk,  or  toast  may  Ik.'  allowed.  To 
prevent  a  reciurence  uf  the  ct^mplaint  the  diet  sIkpuM  be  strictly  regulated.^ 
Lo  the  exclu!«ion  nf  those  articles  of  food  that  ai-e  prune  to  undergo] 
fermentation  in  the  sttiniach.  Indulgi'nce  in  sweets  and  cakes  betweenl 
meals  must  be  prohibited,  and  the  child  should  be  taught  to  spend  a 
certain  time  over  each  mual,  and  to  chew  each  wuuthful  of  fooil  well 
before  swallowing  it.  If  the  case  1>e  seen  al  the  Iteginning  of  an  attack, 
the  stomaoh  should  be  emptied  by  maans  of  a  full  dose  of  ipecacuanha 
wtne  or  sulphate  of  zinc ;  but  if  emeftis  has  already  occurred  the  cbiUl 


DYSFErsU 


383 


nwy  Iw  encouraged  to  driiik  one  or  two  ttuublerfuU  of  wai-m  wuter. 
As  tHton  as  tlie  oi'guii  ]ih.s  hvmn  completely  evacuntc'il  a  fi^w  graiiiH  of 
calotuul  or  mercury  iind  chalk  may  He  .nlminUwrL'd,  and  followed  aitiT  a 
few  honrii  by  a  full  rioso  of  effei-\iweiiig  iimj;iiesiH  ur  sulpiiato  of  sodium. 
Caator  oil  is  also  a  valuable  remedy  at  this  sta>;c  of  the  cumpluint,  but  is 
ftpt  to  excite  vooiiting.  Sbotdd  the  retching  continue  iK:vi:rti,  »iid  signs 
of  oxfaaUAtion  mnnifest  themselves,  it  ni:iy  be  neccsHJiry  to  ailminisier  a 
minute  do«e  of  inorpliiiie,  or  a  sediitive  ctiLum.  In  the  febrile  tum]jliiiiil, 
in  which  the  gastric  aymptoms  are  seldom  of  much  importJUicf,  i-epeateil 
dosoA  of  one-Kixth  of  a  gmin  of  calomel,  with  the  cx-casional  use  of  an 
eflcrveacing  alkaline  mixture,  are  usually  sufticient.  In  rhe  recurrent 
form  of  g<i«rnc  catarrli  a  dose  of  the  sulphate  anil  carbonate  of  magnesia 
eveiy  morning  before  breakfast  seldom  fails  to  efTect  a  cure.  £dsuU 
rucommends  alkalis  for  a  similar  purpose. 

AeuU)  Hypersecretion.— This  disorder  is  Piipposed  to  be  almont 
entirely  *.-onlinod  to  adult  life,  but  it  is  lii^hly  pi-ylxiblo  that  the 
complaint  described  by  Kossbach  in  1884  by  the  title  "Nervous 
Oastraxynsis "  us  well  as  that  denoniinaied  "Paroxysmal  lly)>erueidity  " 
by  the  writer  in  1896  are  really  examples  of  thin  morbid  condition.  In 
the  majority  of  the  cases  which  have  come  under  observation  up  to  the 
present  time,  the  gastric  synipttims  have  ainsea  without  obvious  cause, 
and  have  j>resented  a  remarkable  tendency  Ui  periudir  rciurrence  ;  but 
occiu^ionally  they  liavo  come  on  as  a  result  of  severe  irritation  in  some 
organ  situated  more  or  loss  remotely  from  the  stouiacb.  Thus,  I  have 
aevurul  times  observed  characteriiitic  attacks  of  acute  hypetsecretion  in 
youn^  yirls  immediately  prior  to  the  onset  of  the  catamenia,  and  in  one 
instance  the  vomiting  of  large  (juantities  of  gjtstric  juice  accr)m|i;tnie(l 
the  passage  of  a  ttmall  uric-acid  st^one  down  the  ureter.  1  have  also 
iirtttid  acute  byiHiraecrction  at  the  onset  of  Ucnoch'a  purpura.  But 
whether  the  complaint  arises  in  an  idiopathic  manner  or  ensues  as  a 
rMull  of  some  other  morbid  condition,  the  symptoms  by  which  it  is 
portrayed  are  essentially  tlie  sama 

Usually  al>oul  midday  or  during  the  early  afternoon  the  child  ts 
attacke^^l  by  severe  headache,  which  is  markedly  increase^!  by  any  move- 
ment of  the  head,  coti<^hing,  or  snec/Jng ;  it  is  also  worse  if  the  child 
attempt  to  stand  ur  walk.  Ocutsiunally  tlic  ]>ain  is  so  severe  thai  the 
patient  cries  out  at  intervals  us  though  sufTering  from  acute  meningitis, 
or  he  may  Itecorae  iiartially  aphasic  or  even  slightly  dolinous.  After  a 
varittblo  inten'nl  violent  pain  \■^  experienced  in  the  stomai^h,  and  the  legs 
aro  drawn  up  and  the  hitnds  clas[icd  over  the  ab<lonicn  in  the  effort  to 
secure  relief.  Tlatulent  distension  of  the  stouiacdi  and  ocai&ional 
eructations  of  gas  make  their  a])p«'arance,  ami  are  foUoM'ed  by  pyrosift 
•Dtl  A  scalding  pain  behind  the  sternum.  Nain^ca  and  giddinesa  boou 
supervene,  and  the  child  suddenly  sit«t  up  atid  empties  the  stomacb 
without  appaj-ent  effort.  In  some  instances,  the  act  of  cmcsiii  is  followed 
at  once  by  the  disappearance  both  of  the  headache  and  the  gastric  pain, 


so  tlia^  the  pntieni  will  fall  aelcop  and  awako  a  few  horn's  lauir  ijuite 
restored  to  heullb.  As  Ji  rule,  hdwevcr,  vomiting  recurs  «t  short 
inlervalii,  niul  scviiral  (lays  miiy  eliijise  liefore  conviileHcence  is  estahliflbed. 
Kxamination  of  the  vomit  shews  that  it  (^onsiRt^  entirely  of  a  palo  green 
or  yellow  Huitl  which  contains  a  slight  excess  of  free  hydruchloric  iiciJ, 
and  is  capable  of  digestiii<;  e^g-albiimiu  ;  but  towards  the  end  of  tbu 
attack  the  rcMctioii  oftuii  Wconics  alkaline  froro  an  excess  of  hile  and 
mucus.  The  temperature  of  the  bo^ly  is  usually  elevated  at  thw  onfjet  uf 
the  IiL-iiditulie,  but  it  ^ul>se4)uent!y  f.'ilU  below  the  nurnial  puiiiL 

TliL'  main  jminUs  in  the  treatment  are  to  allay  the  [lain  and  vomiting, 
and  to  prevent  a  recnrrencMi  of  the  dinonler.  TioBt  in  bed  is  emcntial, 
and  the  child  should  >»  encouraged  to  drink  Vichy  or  Contn^xeiille 
water,  or  warm  water  coiit*«nitig  about  two  groiiiB  of  bicrtrlwiiiuc  of 
sodium  to  the  ounce,  with  the  view  of  neutralising  the  abnoi-mally  acid 
oitntiints  uf  the  Htoniach.  In  severe  ca8e>8  it  luay  l>c  nn^e^&ary  to  wHtih 
out  the  stomach  with  a  mild  alkidlne  soiutioii,  in  order  Ui  :dliiy  the 
vomiting,  and  to  support  the  general  nutrition  by  enonias  of  |)epioni8ed 
milk.  To  prevent  a  recurrence  of  the  complaint  excitement  and 
fatigue  must  be  forbiddon,  and  a  doae  of  phosphate  of  sodium  or  eiUphal* 
of  ma^iici>ium  should  be  administered  each  morning  before  breakbusL 
Digestive  troubles  in  the  iuterViUs  between  Uie  attacks  are  best  cumtNitc-d 
by  a  mixHiro  uf  ciirbonate  of  bismuth,  bicarbonate  of  sodium,  itml 
glyrerin.  Green  vegetablea  must  be  given  sparingly,  and  frtiil  entiivly 
prohibited. 

B.  Intestinal  Dyspepsia. — In  addition  to  the  various  fotnns  of 
intestinal  indigestion  which  accompany  inflanmutUon  of  the  b»wcl,  and 
diseases  of  the  liver  and  }>ancn>afi,  children  ai-e  .ipt  to  sulTer  fi*om  a 
carious  array  of  symptoms  which  appear  to  depend  upon  a  functional 
disorder  of  the  large  intestine  {colonic  dyspepsia).  Most  of  the  suiijecu 
of  ihia  disorder  either  belong  to  a  tuliercuious  family  or  pruwnt  chivnic 
enlargement  of  the  gland*,  hyiwrtrophy  of  the  tonsils,  or  ailenoids. 
The  complaint  usually  begins  between  the  ages  of  iivo  and  ten,  and  U 
slightly  more  frcquetit  in  girls  than  in  Iwys. 

S^mfttoins. — Spasmodic  {Hiin  in  tho  alMlomon  is  the  princijMl  symptom 
of  the  disease.  It  usually  tjegiuit  suddenly  during  the  evening  or  in  the 
early  murtung  Ijofore  breakfa,st ;  or  )M3rliap8  about  midday.  Sometimes 
an  attack  is  excited  by  physical  fatigue,  or  by  the  use  of  intligosUble 
foods.  The  pain  i«  usually  referred  to  the  umbilical  region,  and  often 
travels  across  the  abdomen  frt>m  right  to  left  Occasionally  it  is  chiefly 
felt  in  the  region  of  the  hepatic  or  splenic  tlexures  of  the  colon.  It  may 
pnjve  sevea'  from  the  very  outset,  but  it  generally  grows  more  and 
more  intense  until  a  maximum  is  reHclie<l,  when  it  afterwanis  gradually 
declines.  During  the  pidnful  crisis  the  face  is  pale  and  covered  with 
sweat,  and  the  child  may  roll  about  the  floor  or  bed  and  scream  with 
agony.  Pressure  over  the  abdomen  usually  affords  relief.  The  np|ietiltt^ 
is  extremeU*  capricioiut,  and  a  nmrked  distaste  is  shewn  for  fat 
sweets.      Acid  drinks  and  lemon-juice,  on  the  other  band,  are  much 
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liked.  Thirsl  is  coustan^  and  is  upt  to  bo  excessive  during  the  night. 
Coustipuliou  cxisla  in  atiouL  TO  |wr  ct-iit  of  thu  oisvh,  but  ocuisiunally  u 
licntt-riL-  furm  of  diArrhoen.  js  present,  the  bowels  being  moved  imme- 
Hi.-itely  jifter  each  nicJil.  Naiwea  and  vomiting  are  seltioni  compliuned  of, 
and  lUi'  longno  is  ck-nn,  red,  and  moist.  Thu  victims  of  this  disorder 
remain  thin  and  aiuiemic  for  years,  and  urc  prone  to  gastric  or  intcstiiml 
catarrh  from  slight  uiUHtss.  Aft<:r  ptil)vrty  liie  vainous  Kyniptonia  usually 
nibBide,  but  the  tendency  to  cunstipation  i-ontinues,  and  not  infrci|ncritly 
an  obtitiitate  fumi  of  atonic  dyspepsia  [x-r^ists  for  years. 

TTrttimrnt. — A\\  artirlea  which  corituiii  a  large  percentage  uf  indigea- 
tiblo  nwttorial  nitut  be  avoided,  hence  gr«tm  veg(!tnblee  should  l>e  given 
ftlKuingly  or  \nthheld  altogether.  White  tish,  chicken,  and  tender  meat 
ore  to  bo  preferred  to  the  cx)ar«cr  or  richer  varielioe,  and  all  condi- 
meuts,  curries,  aud  highly  spiced  foods  should  be  forbidden ;  milk 
and  cocofi  may  l>e  given  freely,  but  cotTee  and  strong  tea  should  l>e 
prohibited.  The  meids  must  bo  tikun  ai  regular  hours,  and  a  basin  of 
bread  anil  milk  may  be  allowed  at  bed-time.  The  tii-st  point  thai 
reifuires  atlA.-ntion  in  the  medicinal  Ireatmetit  of  the  disc;U)C  is  the 
regulation  of  the  bowaU.  Thia  is  most  rejulily  elfected  by  the  adminis- 
tration of  the  liquid  exti-act  of  cascara  sagrada  combined  ivith  extnuH  of 
malt  inuuediatcly  aft^r  the  morning  and  evening  mejds.  Oceaisioually 
doses  of  nloin  and  nux  voutiia  answer  well ;  or  iKime  simple 
Jaicattre,  such  im  the  confection  of  senna  and  sulphur,  may  be  employe<l 
with  iidvantage.  When  the  bowi'ls  are  moved  at  eitch  mwd  a  Bniull  dose 
of  mor{)hine  in  an  ai'omattc  mixtm'c  should  be  given  before  the  food.  Aa 
avon  aa  the  bowels  have  bevii  brought  into  a  satisfactory  state,  one  of 
the  bland  preparations  of  iron  combined  ^nth  belladonna  will  ba  found 
of  the  greatest  benefit  in  preventing  a  rccuri-enco  of  the  abdoniiiuil 
attacks.  Cod-liver  oil  should  not  be  given  until  the  intestinal  pain  has 
quite  sabtiidcd. 

W.    SOLTAU   FeNWICK. 
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NEUROSES  OF  TUE  STOMACH 


AND   OF   OTMKR   PAKT8   OP  THK   ABlKtUEN 
By  Profes-ior  T.  CLrrFow)  ALUBrrr,  M.D.,  F.R.S. 

Introduction.  —  let  the  multiform  |>erturl)Utiouit  of  the  stomacb  aiid 
oiher  VMOcm  tliA  nerv<jiUi4  ayKicm  is  nheu  pnmanly  conconiod,  and  urn 
never  be  a  negligible  factor.  This  ftctor  in  cjiumtion  may  indeed  be 
overestimated  ;  or  nt  any  rate  insufficiently  correlated  mth  other  factor*  ; 
yet  Dr.  GiKwIhttrt,  in  his  leeturus  "On  Cumiaon  Neuroses,"  Bays  of  in- 
digestion :  "  If  I  were  going  to  writ«  u  bouk  on  indigestion  1  should  fir«t 
devoU  niVHelf  to  a  vohimo  on  iliseascti  of  the  nervoua  systeut "  ;  and 
A{^in,  •'  It  is  no  great  exaggeration  to  say  thjit  there  are  only  two  fonns 
of  indigestion :  that  produced  by  overeating  and  drinking,  and  that  due 
to  A  failure  u{  nervous  power."  Neverthclesi  we  must  nut  be  Loo  readv 
to  attribute  to  "visceral  neurosea"  pains  and  other  distresfttts  vhich  may 
he  duo  to  local  causes.  The  oidy  way  of  safely  in  apprnai^hing  a 
diagnosis  of  more  uouroeis  in  gastric  and  other  visceral  suAeriiiga  is  to 
make  this  the  last  of  our  alternatives,  and  to  hold  it  lightly  and 
critically. 

In  the  integration  of  animal  function  the  proper  acti\'itie5  of  all  our 
QCgsiis  have  l>cen  »o  completely  reduced  to  the  governance  of  the  nervoua 
amtein,  that  in  a  sense  tt  m-iy  be  said  tlial  their  every  act,  their  evory 
disonlor,  whether  in  det'ec-t  or  in  exco»a,  is  a  function  of  the  nervmis 
system.  The  wholo  store  of  the  nervous  system  may  nui  low ;  or 
oxcesaive  demand  in  one  part  of  the  body  may  divert  a  part  of  the  due 
supply  of  nervous  energy  from  another  part,  as  from  the  niomaeb.  Xo 
organ  lives  on  its  own  funds ;  the  very  cKistence  of  a  nervous  syslcm 
means  a  cnvo  juid  take  Wtwecn  the  several  organs  of  the  body  :  now  one 
is  in  full  play,  now  another ;  and  this  alternation  of  daptLrtmcnlal 
activities  illiutrateii  the  jjrinriple  of  greatest  economy.  Energy  which  in 
a  resting  organ  might  be  ninning  to  waste  is  tliverted  to  the  uses  of 
others  in  tides  of  activity.  Thus  the  several  organs  are  memVivrs  one  of 
another ;  when  one  suffers,  another  sympathises :  and  in  clinical  medicine 
it  ia  one  of  our  moat  interesting  studies  to  discover  these  intinuicios,  lo 
detect  not  only  the  gt>neral  dependence  of  each  organ  upon  the  whole 
^tom,  but  rIso  the  closer  alli.-xncea  between  groups  of  two  or  more  organs. 
To  some  ext«nt,  no  doubt,  the  nervoua  system  is  the  Hy-wheel  of  the 
whole  machine  ;  l)y  its  storage  and  distribution  the  various  pidsations  of 
the  several  [larts  are  integrated  :  but  it  seema  likely  that  within  this  great 
integnition  there  are  sutxji-tiiiL'kte  alliances  of  particular  organs,  so  that 
a  disturbance  of  one  of  ihcm  is  felt  at  tirst  rather  by  )dli«l  parts  than 
universally.     Broadly  apeakiug,  for  instance,  the  organs  of  ibe  circulatory, 


of  the  alimentary,  and  of  the  respiriLtory  syst-enis  hang  together  in 
sjiecuil  dopeTidciicefi ;  though  when  one  or  inort-  mombcru  of  anj  one  of 
thetw  s\  rtti-nis  or  auli-svstems  is  HlTected  gravely,  it  will  not  be  long  hefore 
ita  defects  are  foil  beyond  itaown  circle.  Strictly  speaking,  it  i^  scarcely 
poffiible  for  any  part  to  fail  or  aiilTer  without  some  echo  throughout  the 
microcosm ;  in  a  sense,  thtn,  thei-o  can  be  no  dy8pe|)&ia  n'hich  t«  not 
A&fiociuted  with  norvouB  afl'ection,  whether  ducctly  by  niiy  of  the  iifrve-? 
themftt!lve»,  or  by  way  ()f  iiitenncrJi;tH!  intoxication  epreaiJ  liy  the  blood  to 
the  nervourt  iwrtfi  :  these  partfi  then  suffer  diKiurlwinfv  witlun  thfir  own 
sphere,  and  by  thoir  connexion  with  the  stomach  may  intensify  the  original 
tlisorder,  or,  ou  the  other  hand,  lOAy  bring  about  some  conservative 
reactions  of  which  we  know  little 

When  the  first  edition  of  this  volume  wiia  written  the  phyfiiologiRta, 
ant)  expecially  I'.'iwlow  and  hia  pupils,  were  revejiling  to  ns  many  very 
interesting  trnth^i  conferning  ih»>  relation!*  nf  the  stoinaoh  and  the  nervous 
system;  a&.  for  insti^nce,  that  severance  of  the  vagi  arrests  the  sccietion 
of  the  stomach  or  renders  it  abnormal ;  that  irritation  of  these  nerves 
excitoa  the  secretion ;  that  food  cjinnot  ent^r  the  stomarb,  or  indee<l 
the  month,  or  even  come  within  the  tieldii  of  sight  or  smell  with>mt 
jjrovolviiig  a  lively  secrelion  nf  giistric  juice  ;  that  emotions  of  grief  or 
anger  may  arrest  the  secretion  ;  that  the  absorption  of  cei-tain  products 
derirod  from  the  portion  of  food  first  digc*.t*Nl  height^-ns  the  swri'iory 
activity  of  the  gastric  cells;  and  so  forth.  He  has  shewn  ns  how 
in  the  dog  even  the  sight  of  m'-at  promotes  a  flow  of  gastric  juice,  but 
after  an  inten-al  of  five  or  six  minute*",  a  perittd  of  latency  vvhich  seems 
lo  1»  occupirtl  by  intennediiite  glandular  proc^essM;.  In  thiit}  five 
mtnute4  the  secretion  will  amonnt  to  17-8  c.cni.  Now,  if  the  dog  be 
Innialised  with  meat  until  his  dcsiru  is  cxhau^tid,  the  sccix^liou  ofgasirii: 
juice  does  not  occur,  or  is  arrested.  These  t.hservations  throw  a  strung 
light  on  the  common  exporionco  of  digestion  in  man.  Tf  with  certain 
[irocautions  the  vagi  are  divided  in  such  a  dog,  the  secretion  of  gastric 
juice  ceasea,  in  three  or  foiu*  ilays  tlysjiejwia  becomes  manifest ;  food  lies 
in  the  stomach  and  putrefies,  and  the  dog  wastes  and  dies  of  the  poison. 
But  if.  twenty  four  hours  after  the  rlivi.sion  of  ihe  v«gi,  one  of  them  is 
withdrawn  from  the  wound  and  its  distal  end  etitculatcd,  gastric  juice, 
after  the  usiuU  interval  of  latency,  is  secreted  again. 

Concerning  the  sensations  of  the  stomach  it  seems  that  we  know  little. 
The  ingestion  of  cordials,  or  of  wami  liquids,  is  evidence  of  one  kind  of 
seitMlinn  ;  the  symptoms  of  indigestion  or  of  ulcer  snflice  to  prove  the 
Bi'ttse  of  puin,  though  it  is  not  clear  how  far  gastric  pain  is  to  be 
artriKuti'd  to  drag  ujion  the  peritoneum  during  peristjdsis  or  to  irritation 
of  this  investment.  Now  pain,  whrttever  ils  machinery,  may  arrest  or 
modify  gastric  secretion  :  and  hy|>eraesthcsia  of  tlie  stomach,  like  emotions 
ol  ihe  mind,  may  either  inhibit  the  formation  of  gastric  juice,  or  excit« 
hyperchlorhvdna.  On  the  other  hand,  toqior  of  smell  or  taste,  and 
iKMeihly  an  anaesthesia  of  the  stomach,  may  arrest  or  pervert  the  secretion 
which  should  follow  the  ingestion  of  food  ;  the  food  may  not  bo  recogniied. 


as  it  were.  Thus,  monotonous  or  insipid  diet,  absence  of  mind  in  cai-e 
or  oxcitcment,  or  factitioite  inditTcreQces  to  fuod  may  deprive  the  eioiunch 
of  che  due  quantity  or  quality  of  gastric  juice.  We  often  observe  tbut 
ftrliclci  of  diet  of  less  digestibility  mny  agree  better  with  one  who  enjoys 
them  thjui  other  diets,  preatimably  better,  which  are  unwelcome.  Thus 
gfmietimes  "cravings"  mny  well  by  iiirlulgod.  That  a  careless  dinner 
ealon  with  rulish  iw\  mirth  is  often  buLUT  digested  than  a  dinner  dictated 
by  the  physician  bui  eatt-n  in  the  solitude  of  the  chamber,  ia  well  known. 
If  depressing  emotions  diminieh  the  values  of  the  gastric  juice,  exhilaration 
prohably  incrcaacfe  ibom. 

Again,  as  cerLtin  nervous  influences  goveru  secretion  directly,  so  in- 
dti-ectly  also  otht-T  nervus  control  th«  vaacnlar  supply  to  the  organ  ;  but 
of  thf*  precise  conci^rn  of  these  in  dig*>Rtlon,  and  of  their  reliitiou  to  the 
direct  nerves  of  secretion,  wo  know  little  or  nothing  except  that  activity 
of  the  mucous  mumbrnue  is  associatL>d  with  raddening  of  iu  surface. 
Whether  in  any  disease  the  nerves  of  the  blood  -  vessels  are  primarily 
alTectai],  and  so  consefpi^ntly  the  functions  of  the  stomach,  wc  do  not 
know,  ^^'e  do  know,  however,  that  the  Rtomitch,  like  the  heart,  hug  to 
provide  for  iis  own  nutrition  :  and,  like  the  hcait,  often  falls  inUi  tho 
vicious  circle  of  doing  as  ill  for  itself  as  for  other  parts  of  the  Itody. 
Whether  the  vasomotor  or  other  nerves  protect  or  nnrse  the  «tom.ich  as 
the  vngm  nur»c5  the  heart,  vm  do  not  know.  But  it  is  clear  that, 
like  the  heart,  the  stomach  la  possessed  of  a  cei-tain  tone ;  and  Lh&t 
this  tune  is  not  constant,  but  varies  largclv  with  circum-stanccs  and 
capacities.  Xow  tone  must  1>c  largely  under  the  inHuenco  of  the  nervous 
system ;  but,  on  the  other  hand,  the  muscular  quality  is  often  reduced 
by  bad  or  deficient  blood,  whether  the  blood  be  simply  poor  or 
charged  xvith  poison  which  may  be  brewed  in  the  stomach  to  its  own 
injury,  as,  for  instance,  in  dilatation  of  the  cavity ;  or,  as  in  the  infective 
fevers,  it  may  have  other  modes  of  origin.  This  argument  docs  not  tako 
us  altogether  away  from  the  nervous  system  ;  for  pi-obably  many  of  these 
poisons,  such  as  choline,  act  through  this  system.  A  stom;ich  by  ner%'oii8 
defect  may  lose  tone,  food  may  bo  dolayeil  in  the  cavity,  poison**  may  la: 
browed  there,  and  the^  may  not  only  taint  the  btoocl.  but  may  ul»o  so 
impair  the  nervous  parts  themselves  that  the  stomach  may  sutler  both 
primarily  and  serondjirity  from  the  nervous  system.  In  certain  casea  of 
neurasthenia,  or  pseudo-neurasthenia,  the  stomach  is  the  primary  source 
of  the  departure  from  health  ;  in  others,  if  indeed  the  initiation  vt  tho 
morbid  series  lay  with  the  nervous  system,  the  secondary  impairment  of 
the  stomach  may  havo  become  tho  central  feature,  and  the  alleged  neuras- 
thenia l>e  due  to  bad  products  of  digestion  which,  returning  again  to  the 
stomach,  <lepress  it  and  its  work  still  further :  if  so,  the  direct  way  to  a 
cure  is  by  way  of  g:tstric  juice  medication ;  in  tho  vicious  circle  the 
stomach  is  the  link  which  has  to  be  forged  anew.  Certain  |>oisiinfi,  such 
as  t«a,  coffee,  and  tobacco,  seem  to  have  an  immediate  action  upon  tb« 
ga>itric  Dcrrcfl ;  and  the  list  might  be  much  extended.  Some  of  thcM 
agents  are  discuaed  at  length  in  other  sectious  of  this  Syatait. 


Furthermore,  in  the  phenomena  o(  particular  diseases  we  fiml  evidence 
of  the  direct  dependence  of  the  stomach  upon  the  T!«'rvoii8  aystt-m  :  in 
a.stliina  we  have  a  nmlarly  which  often  conrernft  lYn^  t^tomiich  almost  as 
much  as  the  lunj; ;  the  vomiting  of  cei'shral  disease  i«  to  be  observed  in 
every  hospital ;  the  vexol  and  windy  Htamiicb  of  chronic  heart  discitse 
Beems  to  consist  in  something  more  than  the  venous  congestion  of  it,  as 
iu  unrest  is  not  confined  to  cases  of  hi^h  vennufi  presanies.  Seeing,',  then, 
that  the  ner\oiis  part  of  the  functions  of  the  stomach,  whether  normal  or 
abticirtnal,  is  |ierhaps  hut  another  expie^sion  for  the  dynamic  aspect  of 
thfl«©  functions — for  at  this  moment  let  us  disregsird  thespliern  cf  consrioua- 
ness  in  the  matter — it  is  evident  that  the  nervous  t-lcment  in  the  winsntlnn 
of  gastric  derangements  is  nll-pcrviiding;  while  un  the  other  hand  it  is 
no  leas  evident  that  to  consider  the  neurotic  fuctor  alone  would  vitiat« 
every  argument  on  the  nuhjeet.  If,  then,  norvous  disorder  fin()H  its  expres- 
sion in  terms  of  gastric  juice,  or  in  a  roJaxation  of  mnscular  t^ne,  shonhi  we 
not  do  hotter  to  omit  this  chapter  luid  to  dwell  on  ihcso  IochI  chaii^ci?.  in 
t-ei-ms  uf  tune  and  »iecrutiun  iis  ihey  arc  uior<;  positively  manifi'sted  in  the 
affectei]  €»rgan  itself  1  Would  it  not  Imj  better  to  <leaJ  more  positively 
with  the  nearer  than  more  conjecturally  with  the  remoter  links  ir  the 
chain?  The  reply  of  the  working  pbyaicinn  is  that  these  nearer  chnn^ies 
lire  le«s  positive  than  thoy  up[K-:ir:  to  work  cfflriently  wo  must  know  the 
remoter  as  well  :is  i\iti  proxiiiiiite  disoitlers,  the  initiations  jls  well  as  the 
issues  of  chnng*' ;  and.  indeed,  thfl  dynamical  oaHUrttions  nuty  finntotimes 
be  even  t-asier  to  recognise,  if  not  to  measure,  tbiui  the  more  stjitical — 
Umt  is,  of  course,  until  we  enter  itpot)  the  study  of  the  grosser  foniiK  nf 
Hisrase.  For  instance,  a  nervous  disorder  may  and  prolwibly  will  alTect 
other  organs  as  well  as  the  stomach  ;  if  the  disturhitnce  begin  in  the 
ner»  ons  system,  jjusts  of  it  will  probably  be  observed  in  vnrinus  regions, 
nllbough  perhaps  in  none  can  the  results  In-  directly  perceived  or 
measured.  Again,  if  tone  in  its  largest  acceptance  Iw  something  more 
tlian  the  mere  preservation  of  the  capacity  of  a  hollow  organ  about  its  own 
nomuil  mean,  and  signify  the  preservation  uf  that  degree  of  mutual 
tension  or  pfilarity  Iwtween  all  organs  which,  like  that  existing  between 
the  SfjvomI  members  of  the  solar  system,  kpejw  ail  p;Lrtfl  in  imlanre  and 
ill  recipro«d  service,  in  tliis  view  of  the  subject  a  relnxntion  of  tone 
might  be  more  readily  percuptible  ifi  the  rocking  of  the  whole  system,  or 
inashickeningof  tension  between  particular  [Mirt*,  than  in  certain  variationg 
of  secretion  and  the  like  within  the  organs  themselve-s,  which  miizht  !•«  hard 
lo  appreciate.  Thus,  for  example,  the  practical  physician  will  say  tluit  a 
ner\'ous  dyspeptic  is  CJisy  enough  of  recognition  :  in  lulditioM  to  the 
disorders  of  the  st<miHch  he  presents  certain  general  chiii'actcrs  which 
stamp  him  as  a  "  nnurotic,"  as  one  in  whom  ner^'ons  cajMicity  is  iliminislicd, 
or  nervons  quality  i»erverted.  Not  only  so.  but  with  a  b'ttlo  am'  we 
may  pick  out  in  a  rough  way  the  cases  in  which  the  stomach  seems  itself 
to  have  Iteen  the  origin  of  the  malady  from  those  in  which  the  slomuch 
bas  snfferod  secondarily  or,  at  any  rate,  in  assnciation  with  other  parts — 
«ich  a»  the  uterus  or  the  colon.     If  the  physician,  by  rirtuo  of  his 


knowledge  of  the  world,  racogniafts  his  patient  as  one  in  vhom  .nt 
intensity  is  fi\iflpnrly  greater  than  |»hypiciil  ciipacity  ;  and  if  such  eui  one 
complain  of  neurnlgiu  uf  the  liead  ntul  fucc,  of  fiu  uf  exhaustion,  of  alticpless- 
nesa,  of  irritability,  of  loss  of  Helf-<;ontrol  in  little  things,  of  palpitations 
perhaps,  aivl  of  muscuUr  restlessne&s  ;  if  he  he  lean  and  hloodlfss,  if  hi^ 
demeanour  be  excitable  and  imptilsivo,  and  if  withal  ho  complain  of 
dyspepsia,  it  is  perha[is  true  to  tturmisc  thut  the  nervouis  system  is 
primarily  at  fault  and  tirst  Tifleds  the  pbyHi<''i-'tn's  fittontion  ;  »lthongli  the 
p:itient  may  comphiin  most  loudly  of  his  su^mach  anri,  with  the  eiu'iosity 
of  «uch  persons,  may  impiiro  for  bisiuuih,  sodu,  jicntian,  areciue,  and  like 
"euros  for  indigestion."  Or,  again,  an  anavmic  young  woman,  nither 
Icthurgic  than  vivacious,  may  como  to  the  physician  complaining  of 
severe  jwin  in  or  about  the  utomach.  or,  on  the  contrary,  of  utter  aversion 
to  food,  or  of  vomiting  ;  and  if  besides  she  bn^  fits  of  polyuria,  wcakuexs 
or  numhuo8S  of  limbs,  toiideniuss  uf  cf  rtain  pobils  un  the  spine,  cuntmctcd 
fields  of  vision,  and  the  Hkc,  the  physician  must  decide  whether  her 
distress  ha  due  iirimarily  to  some  g:\Ktric  lesion  or  to  hysteria,  a  pmblem 
which  can  only  be  solved  by  a  consideration  of  all  the  features  of  the  person 
hi-rsclf.  as  well  as  of  the  manner  of  the  [>aiii :  to  make  the  diagnosis  hv 
ivstritting  ourselves  to  irregidar  chemiud  tests  of  the  stomach  itself  and 
it«L  secretions  would  be  more  easy  iinH  more  fallacious.  A  third  patient 
may  present  himself  with  gastric  pain  and  with  vomiting,  hut  iilsi)  with  a 
recent  si|iiinc  with  pains  in  his  legs  and  a  disorder  of  |;^it ;  is  such  a  case 
one  of  "  uftrvous  dyspepsia  "1  Not  to  niulliply  instances,  these  are  enough 
to  show  that  even  in  tho  majority  of  the  disorders  of  the  stomach  the 
nervous  element  may  be  lai-gely  concerned,  and  that  there  is  a  pro|»er  pkco 
for  the  clinical  study  of  nutny  stomach  disotxlera  fix>m  u  nervous  point  of 
view.  The  difference  may  Ite  one  of  degive  or  one  of  origin;  aiwl  tho 
difhcuUy  of  writing  this  article  lies  in  the  danger  of  deviation  on  the  ono 
hand  into  primary  dyspepsias,  on  the  other  into  neurasthenia,  hysteria, 
tabes  arul  other  diseases  of  the  nervous  system  itealt  with  in  Vols.  VII. 
and  VI II. 

Causes.  —It  is  chicHy  by  their  causation  that  the  neuroses  of  tbu 
stomach  are  known.  Take  a  simple  insianco:  let  us  snp}H)se  Llint  a 
Wgorous  young  man  of  twenty-two  goes  out  to  Switzerland,  and  enf.'iigcs 
in  a  tirsl'cLisK  oxcursinti  before  he  h.is  got  into  training  ;  ho  conies  home 
to  his  inn  after  eighteen  hours  on  foot  and  falls  upon  a  large  sujiper, 
which  ho  proUibly  washes  down  with  new  Swiss  clumipagne.  This  done 
be  rnlla  oil'  to  \»nl  heavy  an<l  wr;irv,  but  his  sleep  is  brief:  in  the  small 
honi-3  uf  the  morning  he  Itecomes  aware  llutt  he  is  restless,  burdein'd  .it 
the  sttmiaeh,  anil  sickly  If  h«  had  vnmite^l  he  had  been  Imrky  ;  or  wisir 
if  ho  had  taken  an  ometic  :  but  he  passes  a  restless  night,  feels  "  bilious  " 
alt  next  <lay,  and  is  out  of  Horts  for  more  than  a  day.  A  smart  attack  uf 
diarrhoea  is  ni»  uncommon  consequence,  but  a  costly  remetly,  aitd  one 
which  might  leave  him  ontnf  ooiirliiinn  for  a  week.  If  vomiting  doesoccx 
the  foo<l  comes  up  half  fermented,  but  nuuh  as  it  wjis  eaten,  for  digesti* 
had  tcareely  begun.     Another  time  he  will  know  belter;  he  will  ukc  a 
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warm  b&tb  uid  turn  into  bed  with  no  more  thun  a  basin  of  soup  and  a 
thimbUlnl  of  brandy  inside  bim,  and  he  will  oat  hia  supp«r  next  moniin};. 
Nnn-  irbat  is  tbe  moiiiiing  of  6uch  dyspopsta  as  tliis  (  That  tbo  stomach 
failed  l-ccuiisc  ihn  nvrvoiu  energy  watt  cxbaubtcd  {ridt  p.  367). 

The  explanation  is  the  eume  in  the  case  of  a  keen  man  of  bimnesa 
M-bo  takea  no  rest ;  ho  drives  biniaelf  and  thctm  about  him  at  full  spRcd  ; 
every  ditutppointment^  every  mishap  worries  him  and  he  becomes  nen-ous, 
fretfid,  slucpltisa,  and — dyf([>epLic. 

Or  a  little  boy  or  girl  is  born  of  anxious,  nervous  paivnts  ;  his  life  is 
artificial,  he  walks  in  his  sleep,  be  is  voiy  cxcitalilc  at  play,  and  after 
piny  is  tired  out :  biia  It»>soiisi  make  bis  bead  ache  ;  if  be  eutches  some 
infectious  ailment  bo  staru  artd  twiwhus  or  luis  even  a  convulsion.  Now 
if  re  examine  his  bo<ly  we  t^hidl  see  that  his  legs  are  thin,  hut  his  holly 
tumifl  and  squelchy  on  [lalpation  ;  biA  bowels  are  constipated ;  ho  takes 
little  or  no  breakfast,  and  be  is  qualmish  and  whimsical  nt  his  meals. 
Iletwceii  meals  be  may  take  tempting  morsels,  but  not  enough  to  supply 
the  wants  of  active  growth.  Moreover,  n^iw  and  again  he  has  inexplic- 
able  febrile  attai-k.t  with  vomiting,  or  liimt«ric  diarrhoea,  which  no 
ordinary  rule  seems  wholly  to  prevent.  In  these  cascfl,  again,  the 
nerrous  system  is  ill  conti*olled,  or  wanting  in  cajmcity,  or  both. 

Once  more,  gastric  disturbances,  apparently  due  to  tbe  mediation  of 
the  nen'oiifi  system,  arc  wont  to  arise  in  sympathy  with  disturbances 
plsewhero  ;  as,  for  example,  in  the  utenis,  in  the  ureter,  in  tbe  biieHltict. 
These  symi»»tbotic  gastric  neui-oses  are  well  known,  and  I  may  be  content 
with  an  indication  of  this  side  of  their  lutbolngy. 

To  say,  then,  that  "nervous  <iyspoipsia"  is  particularly  a  disease  of 
middle-aged  and  hai-aased  men  and  women  is  to  erect  a  group  of  symp- 
toms into  II  '*  type,"  and  iivwA  to  hold  them  aloof  from  other  grnu|)8  of 
■ymptoms  with  which,  perlujw  without  much  superficial  resemblance,  they 
have  neverthirless  an  intimiite  attinity.  \Vp  cannot,  tberefoi-e,  cnnatruct  a 
piiltern  of  tbe  disease,  but  the  symptoms  must  be  dealt  with  severally, 
tbe  relniionit  of  each  being  indiojit«d  aa  far  at  possible. 

Symptoms.  —Tain  and  other  .St-ngoii/  VVivvrsw^. — " Kvery  schoolboy 
knows ''  how  the  stomach  can  ache  ;  ami,  on  tbe  other  band,  the  physician 
is  tcx>  often  witness  of  the  pain  of  ulcer  or  malignant  disease  of  the  organ. 
In  the  itching  of  a  stnnmch  or  bowel  which  rc^senta  an  unwholesome 
inontcl  there  it*  nothing  abnormal  ;  but  in  some  perions  the  stumacb 
aches  badly  however  bland  its  contents,  nay,  when  it  is  altogether  empty. 
Such  pain  is  called  ga.strulgia,  and  it  is  often  a  matter  of  no  little  diffi- 
fulty  (o  distinguish  this  pain  from  the  pain  of  simple  ulcer  or  of  cancer. 
A  pure  neuralgia,  apart  fi-om  temporary  irritants,  is  not  common  before 
adult  years ;  but  it  may  continue  thenceforward  with  intervals  of  relief 
up  lo  old  age.  In  the  ^a-^tndgia  of  old  persons,  in  whosL'  case  a  suspicion 
of  malignant  disease  more  easily  finds  its  way  into  the  mind  of  the 
pbniciftn,  we  note,  perhaps  in\*ariab|y,  a  previous  history  of  the  former 
malady,  or  of  others  akin  to  it,  which,  althouj^  not  contradicting  the 
•upfKMition  of  graver  disease,  may  suggest  a  more  hopeful  opinion.     In 
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chaimcter  the  pnin  vanus  ;  in  nmiiy  cases  it  is  a  wearing  ur  gimniiij;  paiu, 
very  hard  to  beiir ;  in  others  it  is  a  sinking  rathei-,  ur  a  "minery"; 
in  others  it  is  acnto  or  lancinating,  n'hcii  the  jviin  may  mdiste  into 
the  abdomen,  into  the  luirL6,  or  into  the  thunu-ic.  cardiac,  and  inter- 
costal regions.  The  p:uii  of  mere  iicural^iu — of  neuralgia,  that  is,  apart 
fi-om  load  disorder  of  the  Htomach^-doea  nut  usually  (Knetmte  to  the 
intfirscapnlar  region :  I  am  far  from  aaying  that  it  never  does,  for  I  ha\-u 
met  n-iih  it  occasionally,  but  such  a  direetiun  uf  |<iuti  inci'Oa$c«  the  eus- 
pieion  of  ulcer.  In  neural^a  the  pain  or  tenderness,  moi-e  fre<iuontly 
loirer  down  the  liaek  —  sImhu  the  W th  thoracic  vet-tehni  —  ia  ofu-n 
relieved  hy  pressure,  oven  by  strong  pr««ure.  as  by  leaning  o^er  the 
back  of  a  chair :  and  though  in  not  a  fow  cases  there  is  «ome  super- 
ficial tenderness,  yet  this  is  more  diffuswl  than  in  ulcer,  the  tender 
Area  of  which  is  nften  so  itniall  ax  to  he  covered  by  the  [loint  of  the 
finger ;  the  tender  ara-i  of  gastralgia  is  iisnally  at  least  ax  larg«  an 
the  hand,  and  the  skin  is  often  hypcnxostholic  over  a  mui-h  larger  surface. 
Points  of  dcGidte  tenderness,  ami  arujis  of  hy]H.u'aesth&'?iji,  have  been 
mapped  out  for  gastralgia  m  for  other  neuralgias  and  for  ulcer  ;  hitherCo, 
however,  I  have  found  them  too  incnnstjuit  and  suhji-ctive  to  detennine  a 
doubtful  diagnosis.  I  see  Mr.  Mauscll  Moiillin  writer  that  culAn«ous 
hy(M!niesthraia  may  occur  without  ulcer.  F(*re  is  of  the  aiuno  opinion. 
Mr.  Monllin  adds,  however,  that  persistent  deep  tenderness  with  cutaneous 
hyperaesthtwa  is  strongly  suggestive  of  ulc^r. 

If  tlie  attitcksof  ]win  ocvur  independently  of  foofi,  as  for  instiuice  in 
the  middle  of  the  night,  fit  l>ofore  breakfast — no  uncommon  hour  for  its 
recurrence — the  diagnosis  is  easier  than  when  the  pain  recurs,  as  not 
infroquently  it  does,  immwliatoly  or  at  some  regular  interval  after  meid&. 
Systeniiitic  jKiin,  constant  in  seat,  constant  in  |>ei-iodic  recurrence,  is  at  ihr 
least  highly  suggestive  of  ulcer,  and  vomiting  i»  by  no  mc^ins  a  const;iiii 
in  ulceration.  The  liutlei'er  under  static  disease  may  well  be  agit-ated 
and  distressoil,  but  tlie  nervous  dyspeptic  with  his  "little  pjipere,"  lus 
caprices,  and  his  self-absorption  usually  makes  a  diB'erent  figure.  Tfan 
one  will  win  your  syni|kaLhies  and  your  hel|>,  and  will  keep  them,  the 
other  goes  ne:ir  to  Itecome  a  boi-e.  Kven  when  pain  occurs  kooii  after 
me«l8,  htiMover,  vomiting  is  usually,  though  by  no  means  always,  alwent 
ill  cik^os  of  neuralgia  :  on  the  contrary,  jxiiu  and  vomiting  recurring  with 
some  regularity  after  food  may  be  proved,  oven  by  surgery  itself,  to  be  of 
'*  funciimial  "  nngin  (i'i</«*p.  -ITU).  Nay,  we  cannot  positively  say  that  pain, 
vomiting,  and  even  haematemcsis  are  decisive  against  gastralgia :  some 
women  have  a  way  of  vouuiing  blwKl,  even  for  ycare,  without recognisitble 
ulcer.  I  recall  not  a  few  cases  in  which  this  triiid  of  symptoms  mcarit.  after 
all,  no  more  than  "funrtinnal  "  disease  nf  theorg:tn.  Without  poai -mortem 
examination,  of  course,  a  |>usitive  diagnosis  is  impos^iiblc ;  yet  in  parti- 
cular cases  there  are  circnmstuucos,  such  »s  hystena,  to  create  n  slnmg 
opinion  in  favour  of  the  lighter  diagnosis.  One  reiiuvrkablH  cbaract«r  ol 
these  eccentric  cues  is  that  the  patient,  instead  of  being  bhinched  and 
ivduced  for  many  wMks  or  monthth  soon  recovoi-s  a  fair  complexion  and 
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bodily  condition^  if  indeed  sho  ever  loges  it.  The  pain  of  over-iicidity  of 
the  stomach  and  that  of  gaatraipn  may  l>e  much  alike,  hut  the  former  is 
more  entirely  relies  ed  hv  i\  sufficient  dose  of  an  alkali,  or  by  nitrogenous 
food.  Gastralgia  is  «lso  usiwlly  not  con«Lanll>'  lelicvcd  by  foml ;  but 
there  is  a  cortiun  troublesorau  kind  of  gjistnilgia  in  which  tht  ingestion 
of  nourishment,  oven  the  Wandeat,  may  hfi  followed  by  tormentB.  This 
kind  of  atlAck  is  not  infreqneni  in  neurotic  yoimg  women,  .inrl  in  them 
the  dread  of  food  becomea  an  besetiing  that  the  auftcrer  cuts  it  cb»wn  to 
the  lowwt  point,  and  may  thus  reduce  herself  t-o  extreme  em;Lciation. 
In  thefic  persons,  however,  tho  pain  is  not  quire  like  thnt  of  nicer  ;  it  is 
more  iinreawmablo  ;  in  uk-er  to  swsdlow  a  spounful  uf  ^niel  is  noi  insflant 
lurture :  atill  there  are  milder  ciisea  of  this  kind  of  hyi>erac8tbetic 
gutralgia  in  which  the  differential  dia^ioKis  cannot  be  made  b}-  the  |tiun 
taken  alone,  though  the  other  Features  of  the  caj^e  viRually  fiuHice  to  deter- 
mine a  right  cnnclu'^iori.  At  the  same  tiuio  it  must  be  renienibercd 
that  in  some  ulscs  tht  jjiun  uf  an  ulcer  ia  H.s&(K:iat4.'d  with  pains  which 
are  rather  of  the  nature  of  gaatralgiji,  ax  if  the  hit-al  disKise  awakened  a 
gastralgia:  and  the  physician  will  do  well  to  hear  in  mind  that  jwiiis 
ha\in};  the  characters  of  gn&tralgia  do  not  exclude  ulcer,  the  direct  pain 
of  M-hich  may  indeed  be  less  importunate,  or  mare  or  less  nu'r>rc<i  in  tho 
itenralpa.  The  paina  of  malignant  diicjuo  are  iiHuall)'  rj;^nivat«cl  by 
jK-ristalhiR  ;  but,  whatever  their  lieha\Honr,  gastric  jviins  awakened  for  tho 
liret  time  in  a  |tcrson  at  or  beyond  middle  life  must  ^ve  rise  lo  anxious 
vuspirionK.  It  is  i>aid,  I  do  not  know  with  how  much  tiiitli,  that  the  pain 
of  an  u)eemted  xurfaco  i«  aUo  aggravated  by  a  dnac  4>f  alcohol  or  of 
Urong  salt  and  water,  while  the  iwdn  of  gastralgia  may  be  relieved. 
Agun,  the  ordinaiy  restrictions  of  diet,  which  usually  relieve  other 
di«onIcrs  of  the  stomach,  do  not  relieve  gimtmlgia  ;  for  the  dig^'stivo 
powers  of  gastnilgjc  patients  {as  ascertained  by  test  meali<)  are  really 
not  much  dcteriomted.  It  is  rarely  wise  Ui  ubq  the  siphon  freipiently  in 
gastnilgic  cases,  but  in  a  few  of  them  there  is  evidence  of  delayed 
digestitin,  and  of  a  tendency  ui  variation  in  the  secretion  of  hydrochloric 
weld — generally  in  the  direction  of  insufficiency,  but  sometimes  in  that 
of  exccw.  In  my  recent  experience,  howcvet-.  cBtimales  of  free  hydro- 
chloric arid,  estimntea  maile  by  experts  in  the  test,  have  proved  very 
incimsistenl,  not  only  as  between  case  anrl  case,  but  alsft  during  the  course 
of  individual  ca5e«.  Pmliably  hyperchlorhydria  and  pisnalgia  are 
closely  allied,  as  I  have  8uggcstc<l,  in  wjnie  tobacco  smokers,  a  suspicion 
in  which  I>r.  Nornuin  Palton  \vi,^  expressed  his  agreement. 

l^in,  again,  may  be  left  as  a  legacy  by  foregone  disease,  as  by  a 
'^sstritts.  From  some  cloftely  observed  ca^ie.'*  nf  nicer  I  have  surmised 
that  recnrrences  of  pain  are  not  always  dependent  upon  a  return  of  the 
ulccRitiun  itself ;  but  the  |Mtin  by  its  character:^  and  lineK  of  reflexion 
betrays  ilseU  as  an  echo  of  tho  distress  of  the  primary  disease.  Siich 
rases,  however,  end  in  complete  recovery,  unless  the  pain  Ite  due  to  an 
adhesion.  The  disposition  of  gasimlgia  to  increase  a!K-»nt  the  menstma! 
|ioriod  may  \k  a  point  of  difference   between   it   and    tdcer.       Another 
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difficulty  may  He  in  the  distinction  het.we<^ii  gostralgia  and  angina 
pectoris.  Epigastric  aii^jitm  is  not  very  mre,  but  iu  the  true  diiu-rtso  the 
cireumatances  of  tUt*  indi\idiial  case  ^vill  surely  piiidc  the  wary  otjserver. 
Between  the  MM:Hlled  "false  aiiginiis''  »nd  gitstnilgia  the  disiinctioii  muy 
be  dilhciiit,  though  not  of  much  practical  impcirtance.  The  proximate 
causes,  the  agitation,  the  ga^pings,  and  the  paroxysmal  modes  of  recurrence 
will  lead  to  a  right  iuterpretJition  of  attacks  which  generally  consist  in 
severe  intercostal  neiinilgiu  with  vasomotor  Bt<»rms ;  thus,  coiivereuly, 
abflnminal  cramps,  aWominal  pulse,  niid  other  features  may  incline  our 
opinion  Ui  gastralj^in  ;  but  the  two  iimy  well  overlap,  or  may  be  afi^ociated 
with  other  ncumigias.  To  add  to  our  |»erplexity  a  reiuarksble  alliancet 
even  in  non-tabetic  caace,  between  what  seeroa  to  be  a  gaKtndgiii  u.nd 
aortic  regurgitation  has  l«en  poincerl  out  by  several  writers,  by  iny»elf 
among  others.  No  definite  exi)lanation  of  the  coincidence  has  been 
proposed  (ib'"  art.  "  Aoriic  Disoase  of  the  IJvart,"  \*oI.  VI.). 

The  giistric  crises  of  talies  doraah's  must  l>e  diagnosed  on  their 
own  evideiieo  ;  in  )t>ielf  the  pain  may  not  be  decisive,  but  its  Wolf-Ut 
au<i  i>aroxyKmal  character  with  intervals  of  total  absence  are  unlike 
gastralgia,  which,  if  not  contijiuons,  is  more  importunato.  The  degree  of 
pain  in  gastndgia  may,  however,  be  quite  as  great  as  in  talws ;  indeed,  it 
is  sometimes  so  \nolent,  both  in  itself  and  in  the  cramps  which  attend 
it,  a&  to  throw  the  sufferer  into  a  coIlai»sc.  I  l»elieve  I  once  saw  such 
a  collapse  prove  fatal  in  a  highly  neurotic  woman,  long  a  victim  to 
abdominal  and  other  neundgias ;  her  pulse  failed,  her  liuil>s  uud  £ace 
grew  cold,  and  she  could  not  l>e  brought  round :  the  absence  of  a 
necro|wy  precludes  me  from  syMyiking  confirlently,  hut  I  once  aaw 
suvh  a  death  follow  the  passage  of  a  gall-stone  in  a  healthy  young 
woman ;  in  this  cjtse  an  autojjiiy  wiut  made,  and  with  the  cxccplion 
of  the  stone,  which  was  found  in  the  uninjured  commun  duct  near 
its  entnince  into  the  gut,  the  ImhIv  was  peHectly  healthy.  AVe  must 
not  assume,  therefore,  that  mere  abdominal  |uiin  cannot  be  fatal. 

_  On  the  other  hand,  the  pain  of  gastralgia  may  bo  very  slight ;  often 
it  amounts  to  no  more  than  a  sense  of  weight  or  fnlneAs  in  the  pit  of  the 
stomach,  or  a  rc«tless  xuieasincss  or  sinking,  more  tensing  than  I'iolent. 
A  sense  of  heat  rather  than  pidn  is  somelinios  the  c'lmplaint  of 
nervous  dyapepticB.  One  patient — a  middle-aged  serious  miui — tlescrilted 
the  heat  to  me  as  burning  all  down  his  breast-ltone  and  epigastrium, 
and  even  into  the  aMomcn ;  ii  M-as  like  "liquid  tire^"  he  said  :  and  it 
was  made  worse  by  fi:K>l  even  nf  the  simplest  kind.  This  symptom,  not 
nticommun  in  m'ire  mo<lenite  degrees,  ]  regardcil  as  due  to  hyper- 
aeatheaia,  and  not  to  Prout's  hyiwnhlorhydria.  Theiv  was  no  evidence 
of  over-ariility,  nnr  w;ts  the  bunting  relieved  by  large  experimental 
doses  of  ulkulL  lie  told  me  that  light  spongecakes  settled  best  Mdlh 
him;  and  he  could  take  eggs  in  weak  tea  without  aggraviitioa  of  bis 
sufferings. 

Oasiric  distreaa  in  neiuvtic  persons,  then,  is  not  always  pain  properly 
so-called;  often  it  consists  in  perverted  organic  sonsotions  which  tuny, 


I 


I 


»vor.  be  no  less  hard  to  b«ar.  Of  iliese  perhaj^s  the  commoneBt  i$  the 
Mtse  of  linking,  which  ivems  to  Ijc  peculiarly  distreiKiiiig ;  this  disti-oss 
rift  not  unconiuioii  in  iiui-'lligcnt  and  tidlf-coninjUml  {wrsuiiis.  Such  uii  one 
[dc-wriheB  the  senmition,  refen-ed  to  the  epigutriura  and  upper  alKlomtm, 
tks  thrxi^h  of  iitLor  cxhiutsrioti ;  the  voice  becomes  weak  and  kIo^',  and  the 
face  tui-ns  p-ey  ;  but  the  atuitk  does  not  feel  like  a  faiut,  nor  lead  to  it. 
Sometimes  this  sensation  is  duo  to  the  use  of  tea  by  pcruons  intoleranl  of 
it;  but  it  is  common  enough  independently  of  such  agent*.  Fiiod  does 
not  ri'lieve  it  mucli,  and  happily  alcohol  is  no  very  rajiid  ait-ans  of  comfort. 
A  cup  of  cotfoe  or  of  hot  beef  tea  well  spiced  answers  pcrhajs  best,  and 
is  at  least  hnrmlesa ;  piitienta  who  sutTer  thus  lire  liable  also  to  false 
hunger,  an  acute  arul  depressing  want  rather  than  a  normal  ap[>etito  ; 
food  won  brings  satiety,  but  not  mu«h  relief,  ilid  forenoon  and  late 
afienioon  ai-o  the  usual  times  for  this  discomfort ;  or  il  may  come  on  in 
the  middle  of  the  night.  In  many  persons  a  saline  purgative  is  sure  to 
bring  it  on.  It  is  due,  in  my  opinion,  to  rtphiiichniL'  vascular  dilatation, 
fur  the  radial  pulse  usually  falls  in  pressure;  and  a  more  definite 
criterion  is  to  be  found  in  the  excessive  difference  in  pulse-rate  between 
that  of  stan'ling  and  lying  dovn — a^,  for  instance,  between  the  tuinihers 
of  "0  in  reeumbeney  and  1 10-120  on  returning  to  the  upright  position, 
^4Bn  acceleration  which  <lnes  not  ab.ito  nnicli  luitil  the  pitiont  lies  down 
lin,  when,  after  a  few  variable  and  intermediate  pulses,  the  rate  falls  to 
n»rnjal  almost  suddenly.  These  pbcnoDiena  I  have  found  a  very  valuable 
aid  in  inteqireting  "  sinkings "  and  "  exhaustions "  ;  in  various  degrees 
tiiey  are  frequently  obtainable,  and  are  by  no  means  confined,  of  course, 
to  gastralgic  caAca. 

liuUmio  is  a  rarer  phenomenon,  and  I  am  not  sure  that  this  pcr- 
uon  IB  to  bo  considered  with  gasiralgia,  but  it  seems  to  occur  in 
atic-  subjects.  Some  of  these  cases  are  of  astounding  enoi-mity. 
One  I  remember  of  a  young  man  of  some  thirty  years  of  aye,  in  whom 
the  craving  was  prodigious.  Not  only  did  the  pittient  eat  ravenously 
dnring  the  day,  but  he  conid  not  pass  the  night  without  gorging  himself 
more  and  more.  His  landlady,  a  kindly  soul  who  grudgcf  him  notliing, 
vas  unable  lo  repress  a  te:ir  when  she  told  us  that  he  would  call  for  jis 
many  as  thirty  huge  sandrt-iches  between  night  and  morning,  sandwichea 
two  to  tiio  slice  of  the  ipiarteni  loaf,  of  which  he  would  consume  ten  well 
lined  with  ham  or  lieef,  ami  ()ften  would  ring  once  or  twice  for  another 
pUboful  before  nioruing.  The  poor  woman  had  contracted  to  board  the 
pntient  at  a  price  ;  now  she  bore  a  divided  mind  between  anxiety  lest 
she  should  pine  her  ]>ensioner  and  lest  by  him  she  should  be  brought  lo 
luiikrupicy.  In  U'ss  degrees,  sfarcely  to  be  calh-d  Imiimia,  this  craving 
is  ni>t  uncommon  ;  and  it  is  alleged  liy  some  obserN'ers  that  it  depends 
upon  an  atfection,  temporary  or  organic,  of  the  pncumogiititric  nerve.  I 
tvfl  Been  it  notably  in  tlraves'  diseasH.  In  one  recorded  case  of  it  a 
liearr>ma  was  discovered  upon  one  pneumogastric  tnutk. 

rmnitinji. — ^Kver  since  as  a  novice  I  ivsd  Watson's  Lciures  I  have 
been  mi  the  watch  fur  eases  of  the  malady  clearly  described  by  many 
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wtiters,  and  very  vividly  by  Walsou,  under  llie  nnme  of  pyrosis.  Morn- 
ing; vomiting  or  puking  is  eominnti  enough,  e8j)eci»lly  in  lopers ;  so  it  is 
in  tlioiic  alHjcU'd  with  runnl  and  other  di!iejise.s,  anil  vomiting  is  far  from 
luicunimon  in  neurotics  who  tiike  no  excess  of  foo(.l  or  drink.  But  this 
is  not  pyrosis,  \rhtch  mx\f,i  have  heoome  nior<.<  rare,  for  the  description 
was  obviously  taken  from  nature.  I  used  to  oak  out-patienta  over  and 
over  again  to  descrilic  their  mumin^  <tnjilms  or  vomitingt  >^nd  in  private 
practice  I  hnve  inquired  after  similar  symptfjnis,  but  of  specinit-ns  of  the 
classical  pyrosis  I  secured  very  fuw  ;  nice,  or  habits,  or  district,  or  luck 
seem  to  have  heen  against  uil.'  The  vomiting  of  gastnilgia  may 
occur  al  tuiy  time  of  the  tweniy-four  hour^  ;  for  the  most  part  it  is 
excited  by  food,  which  in  this  case  must  be  reduced  in  quantity.  Such 
vomiting  occurs  chiefly,  but  hy  no  mcHiis  ctcliisivcly,  in  women,  and 
these  women  young  ;  it  may  also  occur  in  ntales,  but  always,  I  think,  in 
young  adults  or  children.  Dr.  Sidney  Mai-tin  gives  a  case  of  the  kind  in 
a  young  woman  who  vomiteil  every  meal  for  intermittent  perioils  during 
three  years.  The  cnnous  thing  is  that  these  patients  often  keep  fairly 
pinmp  in  sjnte  of  their  Wiwto  of  good  food;  no  doubt  some  considerable 
part  of  it  is  retained.  Dr.  Martin  siiys  that  those  patients  are  always 
neurasthenic  or  hysterical ;  yet  I  have  seen  many  eases  which  could  not 
thus  Iw  classed,  uidess  we  class  tJius  all  persons  of  keen  temperament, 
or  in  whom  there  is  a  morbid  reflex  irritability  of  any  organ,  with  or 
without  other  sym|>t<)ni!«  of  the  more  general  miilaiiy.  The  chscs  aro 
very  intractible,  especially  if  treated  at  home,  when  such  patients,  if  in 
comfortable  circumstances,  may  soon  l>c  nursed  into  hysteria ;  Ijitt 
unfortunately  the  afTcction  "  functional  vomiting  "  i*  not  confined  Ki  the 
well- to  do,  and  breaks  out  also  in  pottr,  hanl-working  women,  who  are 
reduced  Xa*  great  stntiis  by  it.  In  them  probably  the  causes  are  over-work 
ami  ill  sustenance,  such  u  a  spare  and  monotonous  diet  of  brejid  and  ten. 
Wataon  descrila^s  a  cose  after  scarlet  fever  in  a  girl  of  sixteen  :  sh«  was 
cured  by  restricting  the  diet^  not  to  frequent  small  i[uantilie8.  Hut  to  one 
meal  a  day.  Pie  tnil}' points  out  that  in  these  cases  naunea  is  infrequent. 
Some  dilatation  of  the  stomach  may  Iw  presents  but,  when  present,  it  is  a 
sulxinliniUe  and  transient  feature,  us,  1  know  from  the  use  of  the  siphon 
in  some  of  them. 

Regurgitation  and  even  nimination  of  the  n|Kast  food  are  curious 
features  of  some  cases  of  nervous  irritable  stomachs  (Merycisra).  Tiie 
trick,  for  snch  we  may  almost  call  it,  is  not  necessarily  associated  either 
with  [win  or  vomiting,  but  apparently  with  some  periodical  or  |>eriisteut 
patency  of  the  cai-diac  sphincter.  In  extreme  and  rebellious  dc^rree*  it  id 
common  in  chronic  insjinity,  being  most  frequent  in  iml»eciles  xvith  many 
of  whom  it  \A  a  lifelong  habit ;  cases  are,  however,  recorded  in  nonnal 
and  evun  intelligent  ]>er(«jns  (4tA). 

FluixileHttLy  which   nuiy  or  may  not   be  as3ociat«<l  with   pain,  is  a 

remarkable   "  neuroois "  of  the  stomach.     It  generally  rises  in  atomi*» 

witli  such  volumes  of  noise  and  gust  (hat  one  won-lers  whence  it  can 

'  81r  ljHid«r  Brontoa  mvios  to  exidntB  ttio  ■mbigitltT',  p.  Vt\. 
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come.     Ciiriuualy  enough  dtstcnttion  of  the  epignslric  rtigion  stiuids  in  no 

,  dirfxt   reliitinn   to   the   flatuleriL'e  ;  the  two  events  mny  c;4>nc:iir,  hut  tbe 

'»en«f  of  distension,  whioh  may  ^wi  so  groat  its  to  oblige  the  siiflerer  to 

nndrtsft,  may  nut  be  it>soi.ijiteil  with  niwisnniViIe  eiiliirgement  of  the  wniat; 

yet  the  wind  may  Ijc  tri-'meuJous  nevertheless.     To  puisne  this  lualtor 

faj'  wonid  lead  us  into  the  ttubject  uf  hysteria,  enjieeially  as  regards 

wind  swallowed  aa  anch  and  regurpiuted.      In  theae  cases,  as  <;r.i.ves 

pointed  out,  there  seems  lo  be  sumo  source  of  fliitne  other  thim  deeom[Hisi- 

tion  of  fo4Ml.     That  air  may  be  (xmred  into  the  alimentury  eunal  from  its 

own  walls  is  possible,  one  can  neither  aver  noi-  doiiy  it ;  ami.  if  this  lie  so, 

it  may   explain  some  of  these  strange  phenomena,       A  sensible,    hiu-d- 

workJng  profesdionii,!  man  may  toll  U6  that  not  nnusiiully  he  wakes  in  the 

Fmudl  hours  of  the  morning,  sits  up  in  bed,  and  rolls  up  wind,  belching  it 

[forth  Imi^LeroUfily   for  many  mlniitett.     After  snnic  repetitions  of  thei^o 

'performances  he  lies  down  to  sleep  again.     1  need  Bcjvrcely  wiy  that  such 

nn  one  is  a  light  sleeper  at  the  be^t :   thnl.  he  is  a  spar'^  sallow,  restle;^^ 

man  ;  and  a  nervous  dyspeplieof  the  eLu^iial  kind.    But  a  young  woman 

apiMrently  sensible,  and  of  a  calm  and  cijUHblo  dis|>ositJon,  came  to  mo 

not  long  ago  in  fear  of  losing  a  good  position  as  mistress  of  an  elementary 

school,  on  account  of  these  volcanic  rumblings  and  noisy  upheavals  of  air, 

rhich  of  course  "  made  her  iniiKiMible."     An  attack  cumc  on  in  my  rt>ora, 

,  couviiUion  of  eructations ;  but  before  we  could  get  her  coi-sets  off  it  ceased, 

id  the  physifAl  signs  were  negative.      Her  pulse  was  iinaftected.     She 

>l«nuily  assured  me  that  she  never  consciously  swallowed  air,  und  was 

willing  lo  make  any  sacrifice  for  a  cure.     I  fear  I  did  her  no  good.     M'ith 

the  Hatulence    disturbance    of    the    heart   may   be   associated  ;    but   to 

follow  thii  symptom  Iniyond  its  meehnnical  causes  would  lead  us  into  a 

.^nemt   discussion  of  hysteria  and  neui-astheniii.      Dr.   Goodhart  sljites 

Ml  tlie  neurotic  tlHtnlencc  of  man  is  more  commonly  in  the  stomach,  of 

lan  in  the  bowels.     The  vented  gases  are,  aa  a  rule,  inofl'enaive ;  if 

saaive,  there  is  more  than  gastric  neurosis  in  the  case  ;  though  1  ought 

rhaps  here  to  except  those  obscure  cases  in  which  sulphuretted  h/tlroffen  is, 

irged  from  the  stomHi.'h,  often  in  such  quantity  as  to  make  the  whole 

losphere  about  the  patient  oRensive.     The  only  instance  of  this  kind 

in   my  ex(X'ricnce  was  in  a  young  wonmu,  undoulitedly  neurotic,  and 

neurutic  only  {tide  art  *'  Dilatation  of  the  Stomach,"  p.  o35). 

Anorexia  Xrrvoiiti. — lender  the  eonvenicnt  title  of  anaesthesia  T  have 
referred  to  a  state  of  stomach  in  which  the  natural  sensation  of  hunger 
19  blunuil  or  even  absent.  Such  cases  are  met  MHth,  always  perha{>s 
in  neurotic  women,  but  not  necosjiarily  assix-iated  with  other  symptoms 
nf  hysteria  ;  of  neurasthenia  I  will  &ay  nothing,  for  tliis  maliwly  (aiumt 
ijKrnst  without  wwikm-ss  of  all  the  functions  of  the  l)0(ly.  To  ihtso  not 
uncommon  caaea,  alrciuly  described  by  other  observcm  including  myself, 
Sir  William  Gull  gave  the  name  of  Anorexia  nervosa,  and  the  natue  is  a 
.^ood  one.  When  for  many  months  food  has  been  taken  in  utterly 
iftde<)uato  r^uantities,  neurasthenia  (in  its  etymological  sense)  must 
follow,  ati  likewise  asthenia  of  all  and  any  other  systems  of  the  emaciated 


body  ;  yet  it  is  a  remarkable  character  of  these  pafcienta  that  they  cotiliaue 
capable  of  occiipaticHis,  interests,  and  even  of  efforts  which,  if  not  in 
theniselvcs  cxtmordiuury,  are  at  leiist  astonishing  in  such  fmilty.  A 
young  nonian  ibuti  afflicted,  her  clothes  scarcely  haiigitig  together  on  her 
ariatumy,  her  [miso  Aow  and  Hbick,  her  tenifwratnre  twu  degree»  hclou' 
the  normid  mean,  her  Imwfils  cloaod,  her  hair  like  that  of  a  cor|jBe  dry 
and  lustreless  her  face  and  limbs  ashy  and  cold,  her  holh'W  eyes  the  only 
vivid  thing  about  her — this  wan  creature,  whose  daily  food  might  Ho  on 
a  crown  piece,  will  he  busy  with  mothers'  meetings^  nHth  iittle  sistens' 
frocks,  with  university  extension,  and  with  what  you  please  else  ol 
unselfish  olTort^  yet  on  w)iat  fruids  God  only  knows.  At  meal  linie«  her 
mother  may  cry,  her  father  may  storm,  her  friends  may  l^anter,  and  the 
cheerful  reply  nevur  falls,  that  she  ha^t  eaten  amply  ;  or,  if  not,  that  ^he 
can  eJit  no  more.  Every  physician  of  experience  will  say  that  this  is  no 
overcharged  picture.  Stany  young  women  indeed,  of  anient  and  wlf- 
forgctfiU  nature,  and  happily  there  are  many  such,  go  n'ji^r  to  full  into 
this  state.  (Jtiing  seums  to  them  a  crass  matter;  meat,  even  the  smell 
of  it,  makes  them  sick ;  they  declare  that  they  eat  as  much  as  other 
fieople :  nay,  |»tl»eticaUy  enough,  these  very  ascetics  arc  often  l>escl  by 
the  notion  that  some  other  mcmlter  of  llie  family  circle  is  not  eating 
enough.  Gnidnully  the  ap[>etitL>  neglected  Iwgins  to  disappear,  ]>erha[is 
for  want  of  elements  in  the  gastric  secretions  which  are  de|M_*ndent 
on  demand  ;  and  eo  by  degrees,  and  without  the  patient's  own  oonsctoiis- 
ness,  the  body  is  paiulessly  pined.  It  has  l>eeu  stated  that  a  superficial 
cittaneous  area  of  anaeHthesia,  corresponding  to  the  area  of  the  stomach, 
is  characteristic  of  anorexia.  My  own  clinical  experience  doea  not  licar 
this  out,  nor,  1  believe,  the  rosearchcy?  of  Dr.  Henry  Hciid.  Such 
RtKicfilliclic  ])!itches  probiibly  form  but  a  part  of  the  distribution  of 
hysterical  anaesthesia.  As  I  have  liintol  already,  the  senses  v\'  luste  and 
smell  uiay  prove  to  be  abated.  I  have  never  noted  dilatation  of  the 
atomach  iu  anorexia  nervosa ;  in  extreme  cases  it  may  apix-ar,  p^ThaikSw 
.but  the  stomach  is  usually  smidi  or  retracted.  In  minor  flegreos  this 
state  of  appetite  m.\v  be  recognised  more  or  less  in  men  alsi> ;  and  at  nil 
ngos  short  of  old  age.  In  old  persons  such  a  failure  is  of  a  ilifferent 
nature,  and  means  at  least  an  atrophy,  whether  of  the  stomach  iutelf  or 
of  other  pirts,  which  is  no  mere  neurosis.  With  anorexia  nenroaa 
gastmlgia,  or  hyperaesthosia  of  the  stomach,  may  or  may  not  h^ 
associated  ;  cases  of  the  one  are  often  seen  without  the  other.  Vomiting, 
which  seems  ui  belong  rather  to  another  chain  of  gjistric  neuroses,  or 
of  course  to  gastritis,  is  usitully  absent.  It  is  not  uidikcly  that  a  numb- 
ness of  the  stomach  in  the  hypochondiiacal  or  mclauchulic  gives  rise  to 
the  delusion  of  vanished  stomach. 

Afolor  Disorders. — Of  symptoms  concerning  the  motor  functions  of  the 
stomach  in  gustnilgia  there  is  not  much  to  say.  It  is  notable  that 
atonic  distension  of  the  Ktoniach  is  not  very  fn^qnent  in  g:uitndgia,  but  to 
loss  of  mnscuUr  inhibition  may  be  attributed  the  manifuld  gurglings  and 
other  noises  to  be  heard  only  too  often  in  such  persons,  often  without  pain. 
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and  save  by  the  ear  luiperceived  by  tbein.  In  society  these  niitrmurfngB, 
luid  olhvr  liudible  iioiHes  of  rliti  gutstric  machinBrv,  are  often  very  untimaly, 
and  uiu-  aid  may  ho  sought  in  tho  removal  of  them.  This  is  no  e&ay 
task  ;  tbey  can  bo  dealt  with  only  on  general  principles.  It  is  too  oft«n 
alleged  that  in  ench  stomachs  the  organ  or  it«  muscle  is  in  sudi  an 
irriUiUi;  fuss  tbut  tlm  foot)  la  biirricd  with  uridtie  rapidity  into  ibe 
intestines,  iind  proper  digestion  thus  preventi-d.  This  may  be  so ;  the 
stools  of  such  [Hiticnts  must  be  in.siwctod  in  order  to  see  whether  the 
food  passes  through  imperfectly  digested.  However,  so  far  as  I  have 
made  any  investigations  whieh  may  iWerve  the  chanicter  of  scientific,  deliv 
t7»tlier  than  acceleration  was  discovered  ;  the  motor  disorder  is  usually,  I 
believe,  in  the  direction  of  defect  rather  than  excess,  though  no  doubt,  if 
cjccilvd  by  abnoroiid  contents,  the  gastric  muscle  has  times  cf  resent- 
meuL  In  these  fretful  stonuich^  a  false  splash,  a  splash  which  nii^bt 
be  taken  for  the  spbisb  of  dilatation,  is  often  to  be  obtained  ;  but  lo  the 
expert,  physician  the  sounds  are  not  closely  alike ;  that  of  gastric  atony 
is  a  sijueloh,  that  of  dilatation  is  a  sloji,  and  in  a  baggy  stomach  tlio  tow 
of  the  gastric  couteuta  is  often  much  more  jwdpable.  It  is  nut  unlikely 
tliat  during  cramping  pain  lhf>  stomach  or  the  ]»yloruK  is  Kp;iJimodically 
cfuitracted  :  indeed  on  inspection  the  epigastrimn  is  uften  retracted,  and 
the  lecti  alKluniinis  may  1*e  tight. 

On  the  intluouce  that  nervous  irritation  or  arrest  may  have  upon  the 
geerffiotu  of  the  stomach  I  referred  to  Pawlow's  researches. 

When  we  turn  to  consider  sffmpiotns  tttiitv  Ihnu  t^tslrir.  which  are 
Msocintcd  with  gastralgia  and  it^  allies  wc  are  in  danger,  as  I  have  already 
said,  of  tnivelling  out  of  the  field,  and  of  tre^fia-ssing  upon  that  of 
nenrasthenia  or  of  hysteria,  of  h\'pochcjndnii8is  or  of  melancholia,  maladies 
with  which  di-sturtninces  of  the  stontiU'^h  are  often  associated,  whether  ha 
cause,  consequence,  or  coincidence.  Thus,  symptoms  of  what  is  called  u 
"  predisposing  "  kiml  must  bo  omitted  in  this  place.  But  certain  symptoms 
which  may  be  regarded  as  subsidiary  to  or  even  consequent  upon  gastric 
ncuroscA,  must  be  brielly  enumerate*!.  In  severe  gastmlgia  the  )iidse 
may  be  much  retarde*!  and  lowercil  in  pressure,  the  face  and  limbs  may 
grow  cold,  even  the  teeth  may  chatter.  In  the  lower  j>art  of  the 
lalimentary  canal  colic*,  windy  tumidities,  and  occasionally  phantom 
tumours  arise,  and  therewith  light  dian'hocas  arc  often  associated.  In 
Uie  bowels,  moreover,  the  gastric  dnima  is  often  re^naeted.  In  the 
boweU  pain  jis  severe  as  that  of  the  stomHch  may  arise,  witli  borborygmi 
Ami  hjix-niesthesia  of  the  Burface  which,  tugetlier  with  the  t<:*nR«fnesR  of 
the  aWominal  walls,  may  arouse  suspicions  of  inflammation.  TitjU!^«eim 
•ays  with  truth  that  cohilgia  may  be  so  closely  associated  with  gastralgiit 
OS  to  be  indistinguishable  from  it  In  March  1904  I  re^  to  the  ('am- 
bridge  Medical  Society  a  paper  on  Spasm  of  the  Oilon,  in  which  I 
doseribed  eertjdn  observations  which  were  more  than  suppoite*^!  by  l>r. 
Hawkimf  in  1&06,  We  have  }Kmited  out  that  in  these  eases,  mostly  but 
'not  always  in  women,  the  colon — usually  the  c-aecal  and  ascending  portion 
— eonfltricU  itself,  and  may  be  felt  like  a  sausage  or  a  snake.     In  the 


right  iliae  fossa  appendiciiis  may  chus  1>e  simul»t«d,  and  so  closely  tliAt 
twice  I  have  seen  the  parts  opened  for  removal  of  iiii  appemUx  whieh 
in  Uilh  pmved  u>  hu  cpiiu;  hwilthy.  In  cmaciutcd  persons  the  bowel 
may  ha  seen  plainly  ;  in  a  case  PrufesKor  Sauntlby  kindly  iuiked  ma 
Ui  see,  this  contorttDn,  which  partially  or  stnuously  affected  tho  whole 
colon,  WfiA  iui  visible  as  it  was  |tiil{Ml)lti.     The  |min  was  intense. 

Of  symptoms  still  further  iiticld  may  be  mentioned  iKilyuria — which 
does  not  nec«ss:irily  signify  hysteria,  voiligo,  panting,  p'd])itation,  throl>- 
bing  of  the  .ibdomimd  a<irtJi,  and  yawning  sluggishness  aftor  meals.  To 
say  that  these  syiiiplorns,  or  sonic  of  them,  prove  the  cxi»^teneo  of  hysteria 
is  to  assurt  that  all  neurotic  perversions  ai-e  of  the  nature  of  bysieria. 

Finally,  many  g:i8tratgic8  arc  liabli)  also  to  ai^thma,  and  again  to 
eczema.  These  aftinitias  are  often  to  bo  recognised  in  the  course  of  private 
practice,  where  eareful  evidence  of  past  illni;sscs  and  of  pathological 
pedigrees  ean  bo  obtiiineiL 

Diagrnosis. — -In  the  course  of  the  analysis  of  symptoms  wu  have 
incitlcsiiLally  considered  certain  points  of  diagnosis,  for  instance  the  dia- 
tinction  between  gastralgia  and  ulcer,  and  to  these  I  need  not  return. 
If  ulcer  be  set  aside  the  greatest  ilitriculty  will  }>c  found  in  di^lingaish- 
ing  between  gjistraigia  and  gall-stones.  At  a  given  moment  the 
difl'erenu&l  diagnosis  between  neuralgia  and  gall  stone  may  be  imjmssible, 
and,  at  any  time,  it  must  often  bo  inferroil  from  the  history  of  the  catso ; 
I  am  contemplating,  of  course,  those  cases  of  gall  stone  colic  only  in  which 
jauiidicu  is  absenl^-caaes  far  mure  numerous  than  is  generally  supposed. 
We  raust  not  he  ashamed  to  admit  that  it  is  often  impossible  to  decide  at 
once  between  the  one  disoi-dor  and  the  other ;  still,  in  niwt  cases  the 
occasional  and  com|HirativcIy  rare  occiUTcncc  of  seizures  iu  the  midst  of 
apparent  hc:iUb  will  enable  us  to  miikc  a  true  diagnoaifi.  The  dittictdt 
cases  are  those  in  which  the  gall-stone  [taiti  becomes  almost  chronic,  yet 
without  jaundice,  and  in  which,  by  the  repetition  of  attAcks,  the  |Kaient 
is  nnnerved.  I  need  not  say  that  gall-stones  may  ]]roperly  }w  suBpocie<i 
in  young  and  clear-skinner)  persons  as  well  as  in  the  middle-aged,  liy  the 
immediate  characters  of  the  pain  I  ihinlc  that  no  sure  diagnosis  is  to  Iw 
made,  at  any  rale  not  always.  In  gastndgiii  shivering,  even  to  chattering 
of  the  tecih,  without  elevation  of  temperature,  is  not  uncommon.  Another 
serious  difiictilty  in  diagnosis  lies  between  neuroses,  gastralgi;t  especiftUy, 
and  malignant  disease  of  the  stomach ;  snch  problems  arise  in  patients 
at  or  after  fifty  years,  of  age.  Gastndgia  is  by  no  means  unknown  la 
persons  advanced  in  life,  and  indeed  in  men  and  women,  not  perhaps 
highly  ncurotir,  and  ceruinly  nul  hysterical  or  melanc.holir,  but  of  anxioiu 
or  irriuible  habit,  who  may  bo  reduced  in  health  by  overwork  or  hanm, 
and  hafe  fallen  into  that  state  of  indefinite  ailment  which  »o  often 
appears  and  de[)arL8  during  the  time  of  transition  from  maturity  to  ag(>. 
In  these  circtimsunccs  gastralgia  or  unac(;onnt;ible  vomiting  may  appear 
for  the  first  time.  And  without  pix'vious  history  of  manifest  neurones. 
In  them,  as  in  {wssible  subjecta  of  ulcer,  if  the  [tain  be  systematic  in  its 
recurrence,  if  it  is  aluuwt  inentable  at  a  certain  earlier  ui-  hiter  atage  oi 
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digesdon  local  lesion  is  probable ;  if  it  occurs  when  the  digestive  process 
is  well  past  h  may  he  liy perch lorliyHria  or  gasti-algiA — ranladics  cliieely 
akin,  often  |K)rhaps  identical,  ^uw  if  n  man  or  wonun  of  (Ifty-fivu  to 
sixty-bvu  years  of  age,  liNtiiig  the  bloom  of  inutui-ily  and  falling  somewhat 
in  flesh  and  strength  and  ap[H!titti,  consult  a  physician  fur  pain  in  the 
region  of  the  stomach,  diagnosis  may  ho  voiy  diHicult,  and  on  ono  nsit 
impossible.  The  patient  must  be  put  tu  l>ed,  cluiioly  watcbecl,  and  very 
carefully  examined  on  even,*  virtit ;  a  thickening  of  inner  parts  may  on 
one  occasion  be  tmperceptiblt;  yet  percepti)ile  on  another.  If,  thus  watched 
and  carefully  treated,  the  p^iticnt  ,t;ain  sonic  xceight,  niAtignnitt  discaso 
may  nevertheless  l.ie  present,  ami  no  assurunce  uf  sa-fety  may  be  possible 
until  a  month  or  six  weeks  of  supervision  have  ehipsad  ;  for  we  must  not 
forget  that  pains  of  gaatralgic  character,  and  evii'n  of  gastralgic  nature, 
may  arise  under  the  irritation  of  local  disease.  In  these  dilemmas 
exAmination  of  tho  faeces,  in  winch  I  Itavo  Ijoen  ably  assistwl  by  l>r. 
('amniidjcc,  has  been  far  more  vahmble  in  my  extwrienco  than  stomach 
pnibinga,  and  has  often  given  me  cruiiiiil  fjicts.  The  two  most  iiscfid 
otjcervations  have  been  on  defective  assimilation  of  fat  and  on  occult  blooil 
[n/U  p.  i6G].  Fat  digestion  scarcely  falls  nntbin  the  present  subject,  but 
thfi  presence  or  absence  of  occult  blood  in  cjises  of  doubtful  interpreuition 
proves  over  and  over  Jigain  to  be  always  highly  sfgniticant  and  often 
decisive.  On  the  other  hand,  stomach  tesling,  in  moro  thiui  one  case  of 
grave  apprehension  in  tired,  wonied  elderly  persons,  has  dictated,  on 
de6ciencios  of  hydrochloric  acid,  diugnosi:!  of  nitdigrmnt  disease,  where 
complete  recover^'  has  followed,  or  where  on  death  from  other  causes  an 
autopsy  in  respect  of  nuilignant  or  ulcerative  disease  has  proved  negative. 
An  instance  of  gastE'al<;ia  due  to  the  dragging  of  an  old  lidhesion  is 
given  in  Vol  II.  Part  I.  p.  !>.jI,  and  the  reader  is  referred  also  to  the 
article  on  "Visceroptosis"  in  this  volume.  Between  gaetro-entendgia 
and  peritonitis  a  douht  may  arise.  Great  superficial  tenderne&s  and 
severe  inward  paiu,  together  with  a  nipped  expression  of  face  and 
small  piUse,  may  combine  to  tho  pbysician's  embarrassment.  The 
thermometer  is  of  little  use  here.  The  history  of  the  jmtient  and  of  the 
attack  will  scarcely  fail  to  give  some  help  in  diagnosis,  and  luiimpcdod 
action  of  the  diaphnigm  would  be  a  favuunible  sign,  if,  for  example, 
pvrforuting  ulcer  were  suspected.  Hiccup,  vomiting,  and  metcorisni,  if 
prosent  in  any  d^gre*-,  will  scarcely  simulate  those  of  peritonitis.  In  a 
word,  no  gre»t  difficulty  is  likely  to  occur.  A  hint  tirst  given  to  mo 
many  years  ago  by  the  late  Mr.  Jey-wp  uf  Leeds,  1  have  found  in- 
valuable ;  namely,  to  scrutinise  the  navel  for  the  tiniest  hernia  of  bowel 
or  omentum.  This  hint  has  jiut  me  in  tho  way  to  interpret  an<]  to 
cure  many  a  case  of  obscure  recnnefit  "  aMominal  neuralgia." 

Finally,  in  all  cases  of  paiu  about  the  waist  and  aUlomen  the  knee' 
jirks  must  be  tester),  and  tho  vertebral  column  closely  examined.  If  the 
knee-jerks  be  absent,  the  diagnosis  of  neuralgia  in  its  general  sense  must 
At  any  rate  1>e  pi>stponed. 

Treatment. — Tlie  trottment  of  gastric  neuroses  is  of. two  kinds  or 
Vol.  ill  S  D 


pur|H38ei.     In  bad  easea  iuiincdiate  rulief  is  intently  needed ;  in  all  canw 

genentl  trautmont  is  iieuiled  to  ciu'e  bntb  local  distress  and  the  state 
of  ByKtcm  to  which  the  nialady  ia  duo.  Firm  let  ub  fiiippoAe  that  the 
gastralgia  ajipetira  in  a  young  woman  whose  gotierul  condition  is  not  one 
to  cause  much  anaoiy.  She  nxay  bt*  uniiouiic,  and  iron  may  bring  roh'ef ; 
or  if  not,  a  fen*  drops  of  Fowler's  suliitioii  will  prettv  surely  secure  this 
end.  It  18  needlesa  co  my  tbnt  the  diet  and  mode  of  life  must  bo  carefully 
ordored.  Xcxt  let  us  supinise  the  case  to  be  in  an  older  person,  «if 
either  sex,  of  ncurnUc  habit,  and  reduced  in  tlesh  and  «tri>iigth  liy  juiin. 
reftiital  of  fixtd,  or  adverse  circumstances.  The  tiret  thing  to  l>e  done  li^ 
(o  put  the  patient  to  t>ed  for  a  week  or  more ;  no  excuses  arising  from 
mere  restlessness  arc  to  be  tidniittc<t  Many  a  bad  case  of  gastrul^'ia. 
as  of  other  neuralgia,  has  been  cured  by  a  fortnight  or  three  wet^-ks  in 
he*\  with  earcful  management  of  diet,  perhaps  with  restriction  to  milk 
for  a  few  days ;  the  warmth,  rest,  and  soelnsion  from  afTairs,  the  ti-iaxing 
of  bland  footl  into  the  weary  stomach,  niid  the  adiiiinislratiun  of  h\ilro- 
cyanic  acid,  or  cherry  laurel  water,  and  bismuth,  being  the  chief  agents 
of  relief.  If  alcilful  massage  can  be  abided,  light  and  )>rief  at  Hrsl  and 
increaswl  as  the  strength  will  liear  it,  the  recovery  will  be  facilitated, 
l-tut,  M  I  have  baid,  it  h  undesirable  to  focus  the  mind  of  the  gastmlgi-- 
subject  on  liis  maltuly,  as  by  lav;ige,  or  even  by  much  testing,  proceedings 
which  are  apt  to  create  or  to  develop  what  IMjeritie  calls  "  les  fauBs&s 
gastropHthes."  If  after  the  first  two  days  in  l>e<1  the  pnin  coatinues 
severely,  let  opium  be  given.  It  is  better  for  obvious  reasons  to  avoid 
the  hyiKidennic  syringe  ;  and,  fortunately,  in  these  cases  no  menns  answer 
better  than  small  times  of  the  solid  dnig  administer^  in  a  pill,  of  the 
contents  of  which  the  («ticnt  is  belter  ignorant.  I  have  found  iKjvor* 
powder  in  doseo  of  three  or  iWe  gniitis,  with  an  added  h.ilf- grain  of 
ifiecacuanlui,  very  suitable ;  small  jiills  ur  cachets  are  often  retJiined 
when  liquids  are  vomited,  and  I  think  the  gradual  solution  of  the  pill 
is  an  iulvantage.  In  this  pill,  or  otherwise,  pmper  means  may  be  tised 
to  avert  constipation,  (aimabis  imiica  is  recommenile<l  by  many  authors, 
l»ut  opium  ia  far  more  trustworthy,  anil,  if  kept  under  the  control  of  the 
physicldu,  may  l»e  used  for  some  days,  or  even  two  or  three  weeks, 
without  ill  consec[ucnces.  Cocaine  is  not  more  useful,  and  has  clw~ 
advanlages  of  its  own.  Menthol  Is  said  to  be  wry  otlicacioiu  tn 
relief  of  stomach  or  vomiting,  pv.'n  if  due  to  organic  diseaM ;  ontt  or 
two  grains  are  given  in  cachet,  with  sugar  of  milk.  As  the  digcsiiv  net 
itself  is,  by  the  nature  of  the  cose,  supposed  to  be  fairly  normul.  no  aeid«. 
alkalis,  bitters,  and  the  like  arc  rotpii^^ite.  Nor  in  my  cxperienm  is 
rectal  feeding,  usoful  in  many  stomach  disejises,  nnjuireil  in  thitse ; 
although  a  clyster  of  water  as  hot  as  it  can  be  borne  may  relieve  th« 
pain.  For  the  same  reason  I  do  not  trYiuble  myself  much  with  pe|Ngin. 
pnncreatin,  or  prt'iligcst«<l  foods.  Although  neuni^ihcnics  have  slow 
digestion,  and  tire<l  functions  on  all  sides,  tin;  Atomar.h  can  deal  with 
tender  and  bland  articles  of  dial  mvII  a^rukef)  and  divided,  and  given 
in  smnU  cpiantiliee  ;  and  they  are  more  acceptahle  to  the  patient  and 


enticing  to  his  gnstric  functions  thnn  peptonisecl  foods.  Pawlow's  ex|ieri- 
mi'MtA  prove  th»t  a  po*l«ntjc  vu\e  nf  diot  in  theso  vaneoi  is  tn  hv  ilepreciitwl ; 
even  wliinis  must  W  rtigiirtieci,  possibly  welcouieJ.  Of  otber  remedies, 
wuriiiti)  and  even  niJId  eountcr-iiriiJicion  lo  tlio  tpigasiriuni  urc  profiCiWe. 
Afier  n  few  ilnvB  silver,  either  as  the  iiitrnte  ur  tlic  oxitlt:  in  pilU,  H'ill 
be  of  sflmcft  in  combinatinii  with  the  opium  ;  or,  if  this  dnig  l>e  no 
loii>;er  nL-cessary,  alniio.  As  the  gastralgiii  subfcides  tliL-  patient  miiat 
b<'  rt'H.'difit'd  in  the  usunl  wjiy.  Ar«i^nic  nmst  not  bo  forgotten  as  oni*  of 
the  Itest  remedies  for  chronic  ga.=itnilgiu ;  its  valne  in  jwtbma,  in  eijiema, 
and  even  in  an^iui  i»e<rtoris,  ])i-ol»ably  depends  on  the  satue  virtue,  whnt- 
e\'er  it  may  bu  ;  still  during  the  acuter  phases  opium  ia  ofleii  indispensiiblc. 
If  there  be  xuch  a  thing  as  mnlariiil  gnstralgiu,  of  which  I  think  1 
have  fte-en  one  definite  «»»*,  tpiinine  mu«t  Ik*  the  rrnwrns  of  ciire.  1  hnve 
nul  found  strychnine  of  much  service  in  any  foctn  of  the  malarly. 
That  the  rpi>:Jitiric  pains  of  j^-out  are  j^istnil^ic,  in  tin-  sotiw;  in  which  wc 
nuw  usin;;  the  name,  is  improlNtble  ;  but  if  guiit  or  hysteriH  1>e  con- 

■WTtttal  in  the  matter,  the  treatment  appropriate  to  these  diseases  must  be 
applied.  In  the  article  on  "I>ilata:ion  of  the  Stomach  "  (p.  543)  I  refer 
to  pulninnary  ^ymna^ticTi  as  very  iiuportant  in  certuiu  cases  iti  which 
irritidile  stomach  or  bowel  is  ajwuciated  with  defective  uxpanKJun  of  the 

jiChMt.  With  the  mefins  of  restoring  the  general  health  we  cannot  occupy 
ourselves  here. 

Fur  anoix'xift  nervosa  there  is  but  one  cure,  namely,  bed,  isolation,  and 
feeding  by  a  judicious  nurse  not  of  the  family.  Were  it  not  that  I 
have  succeeded  more  than  once  in  comiosslng  it,  1  shoidd  say  that  the 

.euro  of  such  a  Ciise  ought  not  to  hi-  attempted  at  home,  iind   that  the 

'|inlicut  should  in  all  circumstances  lx<  removed  to  the  care  of  strangers. 
In  any  ca»e  a  tniined  nur^e  U  indi^fjeiLstible.  and  it  is  (dso  indiKptnitHibte 
that  she  have  her  own  way  undisturbed  by  the  interfen.-noes  and  opinions 
of  the  family  and  friends  of  the  patient.  If  these  conditions  cannot  be 
Becared  the  pb\-sieian  will  not  desert  his  post,  but,  while  doing  his 
best,  he  will  frankly  diaclaini  all  responsibility  for  the  failure  which  will 
probolily  be  his  }'Oi-tion,  and  thit  of  his  piiticnt. 

Of  all  these  cases  the  most  difficult  are  those  of  neurotic  vomiting. 

lese  |>atients,  too,  are  bettor  removed  fmm  home,  but  removal  is  by  no 

iewi&  the  almost  certain  cure  that  it  is  in  nervous  anorexia.      Wc^re  it 

to  prescribe  the  means  of  cure  there  would  be  less  of  the  diHicntty 

which  I  have  indicated  ;  food,  however  judiciously  adminisiererl,  too  often 

retumsi,  whether  it  be  given  in  the  sniullesl  doses  or  given,  on  Wntson's 

■jitiui,  in  larger  r|aantity  once  in  twenty-four  hours.  The  irritability 
if  the  fitoroach  prevents  the  very  raeau«  wo  desire  to  iwe.  Slaaaage  with- 
out generous  diet  docs  but  exhaust  the  patient ;  lavage,  which  I  have 
Aarefidlv  trii^.  is  of  little  uae  :  ilnigs  are  rejected.  On  the  M'holc,  the 
HI  means  are  rectjd  feeding,  with  the  use  of  sedatives,  8uch  ;ih  menthol,  or 
leroin  hydroehloHde  subcutaneously,  to  calm  the  stomach  and  lo  pstablish 

Ftolrmnce  of  fr*od.  Here  again  the  hypodermic  use  of  morphine,  as  we 
know,  U  to  be  avoided  if  possible  ;  moreover,  in  many  of  these  cases,  hk 


its  first  (.-ffcL-is  )HiSS  ofT,  it  sots  up  some  nausea  of  its  own.  I  have  foirnd 
some  fulvantiigo  from  the  tirumulcs  vrith  liydrucyaiiic  ucid  or,  if  lliiti  faiJ, 
with  chlomlamiile,  a  combination  which,  if  administered  in  small  and 
repented  quantities,  oft«n  Aoothcs  the  imutblo  coats  so  chut  food  is 
reuiinc-fl.  Chlorobrom  may  be  offucUial.  Of  oxaUte  of  cerium  1 
havo  no  great  experience  ;  but  if  it  is  to  be  of  ony  viUuo,  it  raualljo  used 
in  miioh  lai^er  doses  than  those  usually  ofLicrud,  namely,  in  5  to  lO-grain 
dosos.  liisnmC'b,  in  small  dosc!*  of  10  to  If*  grains,  is  vuluolcss  iu  these 
cases,  or  usually  so  ;  it  has  beon  used  recently  in  doses  of  ^  to  A  an  ounce 
mixml  mth  u  large  quantity  of  water  as  an  irrigation,  but  I  have  no 
experience  of  the  plan,  nor  does  it  seem  promiwng.  Of  arsenic  I  can 
say  more  ;  with  half-drop  doses  in  half  a  tcasitoonful  of  water  I  have  seen 
tlic  stomach  quiotcil  in  not  a  few  severe  cases  of  uourotic  \'omiting. 
It  is  best  that  these  iHiticnts,  if  not  kept  altogether  t'O  l)ed,  should  lie 
down  after  forjd,  with  perliitps  a  hot  Imttle  to  the  epigastrium  ;  and,  m 
nausea  or  diAponition  to  vomit  comes  on,  the  patient^  in  epite  of  efrorta 
to  the  contrary,  must  he  dissuaded  from  raising  the  head.  After  trial 
of  all  such  means  without  success  the  |jatieiit  may  take  a  quick  turn  and 
recover  spontaneously  ;  perhaps,  indeed,  this  is  the  issue  of  most  casoa  cif 
neurotic  vomiting. 

The  only  remark  I  need  make  about  diet  is  that  alcohol  is  adangeroiu 
remedy  to  recommend  to  neurotic  persons  ;  fortunately  they  do  nut  find 
much  benefit  from  it.  In  moderate  quantities,  however,  with  meals  only, 
m  for  instance  a  little  champagne  and  mineral  wat^r,  it  may  be  valuable 
during  the  worst  phases  of  ill-health,  and  on  complete  convalescence 
may  be  pretermttted.  The  uirocts  of  tea,  cod'eo,  and  tul>aeci.i  on  these 
jwtients  should  bo  carefully  watche*!,  as  they,  or  one  or  other  of  them, 
may  be  injurious  ;  and  the  odd  reactions  of  some  persons  to  certain  foods, 
such  as  e;fg&  or  shelttish,  must  not  be  forgotten.  The  recreatiotu  of 
amusements,  change  of  scene,  and  the  like  wilt  not  be  forgotten  in  con- 
valescence, Spa  tieatmcnt  is  of  little  or  no  service  in  those  gastric 
disoi'dcrs,  but  change  uf  air  and  scene  may  have  their  benefits. 
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Othrr  Abdominai.  Xkuralhia^ — ^The  difficulty  in  dealing  with 
some  other  alidorainal  neuralgias,  which  undoubtedly  exists  lies  in 
the  difticulties  of  their  diagtiosis.  Although,  on  the  one  hand,  the  suH- 
aoquent  history  of  a  patient  in  whom  such  [lains  have  been  set  doivu  as 
neuralgic  may  establish  the  correctness  of  the  opinion,  yet  certainty  in 
many  of  them  cannot  be  predicJittKl  until  af  t«r  a  certain  lapse  of  time-  For 
in  some  the  existence  of  a  hand  of  adhesion,  of  a  latent  caIcuIus,  of  somn 
disordered  and  acrimonious  secretion,  of  an  ulcer,  of  some  unsuspected 
baneful  article  of  diet,  of  latent  cancer,  or  indeed  of  a  benign  growth  or 
aneurysm  causing  pressure  on  the  branch  of  a  nerve,  may  originate  pain 
which  it  would  tte  an  abuse  of  terms  to  call  neuralgic,  at  any  rate  in  the 
clinical  scui«e.  Again,  we  may  have  to  dud  with  that  source  of  weariaooM 
pain  which  is  attributed  by  Gleriard  to  a  fall  of  the  viscera  (iiiisart. 
"  Visceroptoaie,"  p.  860).     There  is  little  doubt  tJiat  persistent  uterine 


pain  is  often  set  ap  by  dragging  of  this  kind  in  neuralgic  gubjects. 
Probably  visceroptosis  in  minor  degrees  dooR  not  cause  pain  in  persons 
vbose  nenous  system  is  stable  ;  yet  as,  even  in  ibe  CAses  of  iicrvoxis 
iiiat;ihility,  the  diatreiu  h  (]c|K:tiiIent  on  nicchatiicalcimscit,  and  conse- 
quently its  trfSAtment  on  mecbiinical  meAna,  they  are  not  conveniently 
diKOsaod  in  this  placf?.  However,  the  etfects  of  a  well-fitting  abdoroinnl 
belt,  adjusted  while  rectirabent,  will  help  in  the  diagnosis.  Aa  I  have 
ttaid  in  respeci  of  gaatnUgia,  no  of  other  neuralgiiut  of  alirlomiiial  viftcirn,  it 
may  Iw  that  adhesion  of  an  organ  such  as  the  gall-blaHdei"  to  the  parietes 
may  o<xiision  considemble  piiin  of  a  paroxysmal  oi'  ])eriodic  character. 

Slill,  all  deductions  madu,  it  ecenis  pru)H)l.>lc  thai  there  are  unaes 
in  which  visceral  |Min  'ia  purely  neuralgic  in  nature ;  it  is  either 
indepemleut  of  locul  diseane,  or,  if  called  up  by  some  transient  catarrh 
or  other  tide  of  local  disorder,  thi«  bears  so  slight  a  jiroiiortion  to  the 
pniii  as  to  I'D  almost  negligibk*  in  dingnnsis,  though  not  in  treatmenl ; 
I  aay  "almost,"  because  the  thesis  might  be  sustained  that  all  neuralgias 
depend  upon  local  detcrmitiants,  however  fngitiv**.  That  a  diagnosis 
of  abilominal  neuralgia  may,  however,  be  con-ect  sometimes  \ra»  pprhaps 
sufficiently  proved  by  the  case  of  a  lady  who  called  upon  me  in  18'.)*. 
She  reminded  me  that  she  had  consulted  me  twenty  ycsai's  before  for 
attacks  of  \ioIcnt  pain  in  the  region  of  the  liver:  that  in  consultation 
with  her  own  medical  man  we  had  decided  that  her  pain  waj*  nor, 
dependent  on  gall-stone  or  local  troublct",  hut  was  purely  nuiirulgic  (of  the 
grounds  ot  our  decision  I  have  no  iiot4>fi).  She  added  that  theio  \\a* 
no  doubt  of  the  truth  of  the  opinion,  as  the  attacks  had  gi-adually 
dimittiehfd  in  frequency  as  her  genend  health  became  stronger,  but 
that  iKhe  still  had  one  or  two  attacks  a  year,  uauolly  after  some  chill, 
fatigue,  or  other  depressing  cause. 

Hepaialgla. — In  my  book  on  Visceral  Neuroses  I  expresscil  my 
opinion  that  **  hepAtalgiii/'  whether  the  pain  be  actimlly  in  the  liver 
Itself  or  in  its  appendages,  may  he  a  tine  neuralgia,  and  may  exist  apart 
from  such  local  causes  as  we  are  accu'^toiried  U>  enumerate  ;  and  in 
sujiport  of  this  opinion  1  am  able  to  (pioto  Partser,  who,  in  commenting 
n(»u  7  cases  of  "nervous  he{xitic  colic,"  says:  "This  malady  is 
usually  mistaken  for  gall-stone  colic,  and  in  one  case  an  o]3eration  wiut 
pfrfnrrapd  nndt-r  this  erronpons  im[>reiwion.  Ftirbriugor  thinks  that  in 
hepatic  neuralgia  the  most  intense  pain  is  localised  in  the  liver,  and  is 
not  radiating,  and  although  this  is  true  in  many  cases,  exceptions  do  occnr." 
The  attacks,  Pariser  says,  last  from  a  few  minutes  to  a  few  hours,  and,  as 
in  biliary  colic,  may  end  in  vomiting.  Ha  deBncs  the  ilisease  as  visceral 
nourosis  with  a  neurasthenic  or  hysterical  iKwis,  and  treats  it  accordingly. 
To  distinpuifch  mere  hepalalgia  from  j.'alI-i5tone  must  often  be  impo-wible, 
oven  in  |KiUunt.H  of  neurotic  history  ;  fur  the  neurotic  habit  gives  no 
immunity  from  gall-stone.  In  hepatalgia  the  liver  is  not  enlai^ed,  but 
it  nay  be  tender,  and  presumably  the  seat  of  the  pain  is  in  the 
eapaole. 

Enteralgia  ia  not  an  infretiiient  disease,  and  is  a  very  terrible  one ; 
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it  U  perlmps  the  moat  terrihle  of  all  the  nenralgiaa,  Whether  the  fain  lie 
always  in  th«  boivel  it.s<"lf,  jis  in  the  colalgia  of  which  I  h!ivi>  sjxiken  alrwuly, 
or  may  arise  elacwhcrt;  iti  the  alidoiuen,  is  for  the  proscitt  lui  insoluble 
quostiun.  In  nmuy  Lvtuos  no  ti|nisni  uf  lliu  colon  is  iKilpuble.  It  is 
iieiiiilly  a  piercing,  iLi^onising  ami  prosUTiting  [lain  leading  itoon  to 
aiinptoma  of  tha  incipient  uollApfso  which  is  ai  hanH  in  all  .-ib^lominiil 
ueuralgiafi,  presmualily  hucause  they  tend  t4>  promote  dilntJition  of  ihr 
Hbdominul  veiiiit.  It  in  pcrlmp^t  rommonor  in  men  than  in  women,  or  ill 
leiwl  as  common.  In  my  little  hook  I  recorded  several  rases  in  men 
which  1  neixl  not  ropeat  hGI^'.  Like  gii6tnil>nii  it  ib  oft^^n  a6«ociattid 
with  spinal  nonrolgia,  so  thiit  the  piitiont  U  nwked  by  puiii  along  the 
course  of  the  associated  spinal  nerves  as  well  as  within  the  abdomi?n 
itsttif ;  therefore  knee-jerks,  the  vertebral  colnmn,  the  aorta,  etc.,  miut 
be  examined  even  more  suspiciously  than  in  ga«tralj,na.  One  of  my  cases, 
A  liidy  fur  some  years  subjcul  to  gasiralgia,  lost  it  only  to  fall  a  victim 
to  the  worse  evil  of  enteralgia. 

In  not  a  few  in^tanceft  in  women  tlKTc  may  l*e  a  difficnlty  in  diacrimi- 
nabing  between  ent^ralgia  and  pel\'ic  neuralgia  ;  indeed,  the  confusion  may 
at  times  be  real,  for  Duumlgia  of  the  pelvic  parta  jn  women  may  prcci.>de 
or  accompany  enteralgia.  A  hidv  of  eome  thirty  years  of  ago,  whom  I 
saw  with  Mr.  Day  of  lialdock,  waa  by  Ruch  a  j>ain  in  the  rijrht  hypo- 
gastrinm  giadually  deUurod  from  the  hitbits  of  a  very  heulthy  active 
outdoor  lito.  I  could  scarcely  admit  that  tthe  was  a  "  neurotic,"  not  cv«ti 
a  "quiet  nunrotie,"  and  the  conditions  uf  her  life  were  luippy  and  whole- 
ftorao ;  yet  the  most  searching  and  intimate  flcrutiny  (with  and  without 
anaesthetics)  failed  to  reveal  any  local  cause.  Aft*r  two  ur  thi-ee  years 
of  this  she  hu<l  a  sudden  attack  of  articular  gout,  iiu  which  the  [.»clvic 
jmln  pmmptly  and  coinpletclv  vani-sheil.  It  i.s  pretty  cerUtin  tbat 
entfraigia  it  aj»ociated  more  deKnitely  with  gout  than  are  the  oth«r 
abdominal  paina,  Chough  no  doubt  there  arc  many  cases  of  ent«ralgm 
which  own  no  such  cause.  For  instance,  a  gentleman  1  saw  som**  ypjire 
ago  with  Mr.  Holmes  of  Leeds  pr<'sente<J  the  following  iwrieB  of  nervous 
miseries:  first,  he  hud  sud'crcd  fi-om  cervico-bnichiul  neundiria  with 
hyperaentht-Hiu  of  the  Bculp  and  Valleix'  points ;  at  a  later  date  he 
ButTered  from  insomnia :  later,  again,  from  a  strange  gensitivenegs  of  tlio 
skin  to  colli — the  slighteiit  draught,  such  even  aa  the  ivafiing  of  the 
leaves  of  his  ledger,  being  painful  to  him;  then  periodic  cor>'xa«,  with 
extreme  dctluxions  and  asthmatic  dyspnooa,  fell  u|K>n  him:  and.  finally, 
with  no  less  vehemence,  he  took  tfl  enteralgia.  He  was  ninch  benefited 
by  a  long  rest  with  the  Bysteniatic  use  of  Bc;i-water  baths.  I  luive  nc\ier 
found  electricity  of  much  service  in  any  of  these  cases ;  it  gives  no 
imniediate  relief,  and  perhaps  we  are  not  faithful  and  patient  enoujrh  lo 
{wrsist  in  Its  u»c. 

In  the  diagnosis  of  enteralgia  we  are  loss  embarrassed  by  tho  alterna- 
tive of  gall-><tone,  the  resemblance  to  this  colic  ia  not  great;  entendgm 
Usually  twgins  near  the  navel.  Is  more  slabbing  than  gall  si  one,  aiul  takes 
larger  excursions  not  only  about  the  belly,  but,  as  I  have  said,  tn  the 


I 


HFEUKOSES  OF  THE  STOMACH 


407 


coDntea  of  tiie  neighbouring  spinnl  nen'ea.  The  belly  may  be  blown  out, 
even  with  open  bowels ;  or  again,  and  more  frequently,  it  ia  retracted 
WiU  tunse.  Spasm  of  the  colon  1  huve  anticipated  aiix-itdy  {p.  :t91i). 
Tke  behaviour  of  the  bowels  is  often  irreguliir,  iiritftble  or  olwtiiuitc ; 
IMinbrHnelike  shreds,  if  present^  must  nui  be  overlooked  (I't'/e 
Membmnoiu  Coh'cis,  p,  816).  The  modern  methods  of  analysis  nf  the 
faeces  will  probably  be  of  great  Jissisiancc  in  the  iliscrimi  rial  ion  and  cure 
of  maladies  of  thiii  rluss.  One  malady  there  is  which  must  not  ha 
confoundwj  with  enteralgia  proper;  namely,  the  pain  in  iht-  regioti  of 
the  hepatic  flexure  of  the  colon  which  haunt*  the  victims  of  melancholia 
or  hy|«ochoiKlriaiiis.  This  pain  is  never  acute,  it  is  rather  of  a  wearing 
and  4luprc«sing  character;  moreover,  it  needs  tjuito  different  treatment. 
Tlie  blue  pill  ami  black  dnmght  which  relieve  the  hypochondriacal  pain 
wouh]  aggravate  that  of  enteralgia.  Arsenic  is  not  the  sure  friend  in  the 
other  visceml  ncumlgias  that  it  is  in  gastraljjia,  but  it  is  not  withnut 
iTalue.  BelladonnUf  or  rather  atropine  by  the  skin,  is  of  conbidurable 
rvice  in  the  spaums  of  the  colon,  but  is  only  motlcmiely  helpful  other- 
wise. 1  ought  perhaps  to  emphasise  again  the  waniing  against  the  ri«k 
of  permitting  any  of  these  alidominal  ncural^iacs  themselves  to  get  bold  of 
opium  in  any  of  its  fuiTna ;  the  relief  is  as  sure  as  the  pain  th(>y  sutler 
ia  intense,  but  the  alnioat  certain  subsequent  abandonment  to  the  drug 
means  phvsicAl  and  monil  deterioration,  ( /'!(/<■  art.  "  MorphiniAm,"  Vol. 
II.  I'art  r.  p.  916.) 

If,  then,  we  canuot  douy  iheni  the  gift  of  opium  from  time  to  time, 
we  shall  counsel  these  snfToroi-a  to  submit  patiently,  pfrfiistently,  and 
hopefully  to  a  methodical  course  of  diet,  hygiene,  and  such  medicines  as, 
by  removing  the  causes  that  in  each  case  may  ap{H-*ai'  to  be  oj>erati^'e, 
and  by  raising  the  state  of  the  nervous  system  and  of  the  bhiod,  and  the 
nutrition  of  the  tissues  to  the  highest  point,  will  place  tliem  above  the 
reach  of  the«o  perturV«itiona.  I  should  remind  the  reader  that  evidence 
of  1ea<t  mtut  be  carefully  sought  for  in  all  cases  of  enteralgia ;  and  that 
in  all  abdominal  pains  scrupulous  search  must  be  made  for  the  minutest 
umbilical  bcniia. 

Nephralgia  is  said  to  be  the  communest  of  the  abdominal  nouroeos, 
and  the  one  of  which  we  should  know  most ;  it  is  true  that  in  quest 
of  stone  not  a  few  neuralgic  kidneys  have  been  opened  in  vain.  That 
one  kidney  may  be  the  seat  of  a  grievous  pain  of  a  "  functional " 
kind  «up|>orts  the  hyi>othesis  of  tho  ]W68ibility  of  pure  neumlgiii  in 
other  abdominal  viscera,  such  as  the  liver  and  stomach  ;  though  it 
e&nnot  Ite  deflnitely  aasertwl  that  the  source  of  the  pain  actually  lies 
in  the  kidney  itself,  its  apparent  origin.  Tn  dit^tinguish  the  renal  colic 
of  gravel,  oxalates,  and  the  hke  from  mere  nephralgia  may  bo  practicable 
if  sutru-icni  atti-nti<m  Ik:  given  to  the  urinary  deposits;  but  to  distinguish 
the  pfiin  due  to  a  fixed  stone  is  too  often  impossible.  Nausea  or  vomiting 
may  coincide  with  either  atlection,  and  even  the  appearance  of  blood  in 
the  urine  is  no  crucial  fact,  strange  as  this  may  seem:  on  the  indication 
of   liaenialuria  many  an   aching  kidney  has   luen  o|>eiied   and    found 


empty  of  sLone.  Some  authors  appear  to  find  an  expliiniicion  in  culling 
Bnch  haomorrhago  "ani^iononrotic" ;  nnH  the  pain  may  he  Hue  to  tension 
of  the  capuule  in  lite  of  vascular  distension,  which  sometimes  issue 
in  haemcirrha};o.  Mr.  Keginalcl  Hatrison  has  thrown  some  h'ght  on  cbib 
ilarlt  stihjt^ct  liy  his  observations  on  high  renal  tension.  Dr.  Guodhnrt 
reports  a  remarkable  case  in  which  a  necropsy  vras  made  with  nogatire 
roetUts ;  in  another  imi>ortant  case,  alM  with  bacinauiriii,  in  a  ludr,  a 
medical  colleague  joiiit'd  me  in  opftosing  the  atirgonn'R  int-erforencc,  who^ 
however,  triumphed.  tiDt  in  the  discovery  of  stone  or  other  local  disease, 
but  in  the  cure  which  followed  his  apparently  abortive  incision  ;  another 
in  which  operation  was  repeatedly  performed  is  reported  by  Prof. 
Huwai-d  Marsh.  Vet,  as  I  have  already  said,  a  neurotic  habit  in  the 
patient  hentelf  or  in  her  family  does  not  prevent  lithiasia  ;  indeed,  nomit 
observers  suggest  that  auch  persons  are  rather  liable  to  this  jien-ersion. 
And  the  operation  of  nephrotomy,  if  unsuccessful  as  regards  itA  prinian* 
piirposc,  is  not  infrequently  the  means  in  some  obscure  way  of  relieving 
the  pain,  at  any  rate  for  a  time.  So  grievous  is  nephralgia,  so  futile,  as 
a  nde,  are  the  means  in  the  hands  of  the  physician,  and  so  safe  sre 
opcmttona  nowadays,  that  an  exploratory  o]>eration  may  be  justifiablo 
in  doubifnl  cases,  even  if  there  be  no  definite  evidence  of  stone  or 
gravi-'i,  and  no  haematuria,  as  indirectly  relief  nuiy  accrue  from  the 
inciMon.  Apart  fmm  the  operation  there  is  nothing  to  Iw  done,  in 
many  cases,  but  to  treat  the  genend  condition  of  the  {wtient  by  improved 
nutrition,  massage  and  the  like,  in  order  to  enable  the  recreated  syatom 
to  throw  off  the  burden  :  \  say  in  many  cases — for  in  some  an  aberrant 
fimction  mav  1*  detected,  .ind  perhaps  corrected  witli  relief.  There 
may  be  a  high  acidity  of  the  urine ;  or  indeed  a  deposition  of  crystals, 
however  fine  in  giain  or  minute  in  quantity.  Oxalates,  again,  may  bo 
the  source  of  the  irritation  ;  and  persun^t  of  a  nt^urotJc  l>ent  are  victims 
to  reciin'ont  renal  pains  from  causes  such  its  these  which,  in  ordinary 
persona,  would  escape  notice  or  set  up  but  a  trifling  discomfort.  In 
t-^urrmt  Nfurtnifj  I  rejMirt  a  case  in  which  a  fine  crystalline  deitfisit 
{of  uric  acid,  if  I  remember  right)  was  repeatedly  found  in  the  urine 
of  a  lady  who  had  long  boon  subject  to  a  distressing  nephritic  coUc. 
It  may  be,  indeed,  that  some  aberrancy,  of  m  trivial  n  degree  as  to  escape 
recognition,  lies  at  the  bottom  of  all  retfal  colic,  and  an  appropriate 
course  of  mineral  waters  may  dispel  the  pain ;  on  the  othex  hand,  the 
ordinary  means  of  condiating  lithinsin  and  of  rectifying  the  fnnclions  of 
the  kidney  too  often  fail  to  relieve  the  sufTcrera. 

In  concluding  this  section,  I  cannot  altogether  overlook  the  extra- 
ordinary statements  of  certain  French  physicians  concerning  the  elferta 
of  hypnosis  in  cases  of  gastric  and  other  ncnmlgias.  SoUier,  for 
example,  declares  tlut  )>y  inducing  pcrioils  of  hypnosis  he  can  cure  and 
recall  anorexia  nervtxia,  and  other  such  functional  disorders,  at  will — 
the  patients  being  conscious  of  favourable  revolutions  in  their  riseem. 
According  to  those  accounts,  maladies,  like  kings,  can  bo  made  and 
nnroade   at    pleasure ;   and   by  these  proceedings  the   author  declare* 
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limself  abk  to  cany  oat  many  experiments  on  nervous  dyspepbiu  and 
>ther  stomach  diwrders.  It  is  my  duty  to  allude  to  thoae  claims,  and 
the  eflii'aoy  of  h^vpnosis  in  nervous  maladies  is  sui)ported  by  aomeihiDg 

like  scientific  pruof;  Imt  this  field  of  experimental  therapeutics  is  too 

largo  a  ono  to  enter  upon  here. 

T.   CUTFORD    ALLBUTT. 
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GASTRITIS 

By  Sir  Lafdeb  Brcxtos.  M.D.,  F.K.S..  ind  Pruf.  K.  F.  C.  Leitii,  M.B.,  M.Sc.. 

F.B.CP.E. 

AciTK  Uastiutis.  —  SvN.:  AcitU  Gustnr.  VdUmh. — Inlljiininatioii  of  the 
fctuuuich   id   divided,   according  to  its  cuursc,  inlo  acute  and  chronic; 
jrding  to  its  ]>aLholr'gy,  into  mechanical,  catan'hal,  toxic,  symptomatic, 
^diphtheritic,  and  phlegmonous. 

Etlologry. — InHammation  of  the  stouiach,  like  iuHammation  of  any 

,-other  organ,    may   be  due   to   meclianicul    injury,    thunmd  or   chemical 

ritanta,  or  invasion   hy   living  orgimismp;   cither  animal   or   vegetable. 

>ng3t  the   mechanical   causes   is  to  bo  reckoned,   in   the  first  place, 

in  food,  a»  when  people  eat  loo  hem-lily  after  a  long  fast,  or  are 

smpted   by  palaUible   food   and   especially   by    unvontcd  delicacies;   a 

^wcond  came  is  an  injurious  quality  of  food,  which  may  be  either  too 

rough,   hard  and  indigestible,  or  may  be  undergoing  snch  changes  of 

fermeiitalion  or  decomposition  as  lead  to  the  formation   of   powerful 


irritnnls.  Next  ci}rae  HrlicltsA  of  drink,  am]  more  cj>[H.'<:iiilly  alcoholic  liquors. 
Tfaeea  may  irriuto  the  stonijLch  either  (i.)  by  the  amwint  of  idcohol  ihoy 
conbiin,  or  (ii.)  by  the  acid  which  is  cither  nriginolly  presftnt  in  snme  of 
thorn,  as  for  exanipte  in  certain  wines,  or  is  formed  from  the  alcohol 
ill  the  8tomacb  by  acetic  furmuiilatiuii.  In  ninny  cases  the  effect  of 
excessive  foixl  iitid  exceHsive  alcoholic  indulgence  arc  combined  to  |)n>- 
duce  acute  ipistric  cucirrh. 

Poisons,  such  as  acidi>,  alkalis,  or  salts  of  the  heavy  metals,  all  cause 
acute  inHammation  of  the  stomach  ;  and  amongst  the  mincml  poisons 
nue  of  the  most,  common  and  powerful  is  arsenic.  Certain  organic 
poisons  act  as  powerful  irritants  to  the  stomach,  and  aroonf^at  these  may 
be  reckoned  some  of  the  products  of  albuminous  decomposition.  Some 
of  them  may  act,  either  (i.)  by  direct  introduction  into  the  stomach,  or 
^ii.)  by  excretioti  into  the  stomach  by  itx  mucous  raem?>rane  aftt'r  their 
formation  in  thn  intestine,  and  el.sewliere,  and  sttlwequHnt  ah«oi-ptioD 
into  the  circulation.  Antimony  when  injected  into  a  vein  causes  vomit- 
ing, ill  part  at  any  rate  by  its  direct  action  on  the  stomach  :  and  not  by 
atTccting  the  central  nervous  system  as  formerly  supposed.  It  is  carried 
by  the  blood  to  the  stomach,  there  excreted,  and  subsequently  exerta 
a  local  action  on  the  stomach  itself.  Many  organic  suljstances  are 
excrot«i  in  a  siiiiilar  way.  Cobra  venom  wiis  found  by  tlie  late  Sir  J, 
Fayrer  and  myself  to  be  a  powerful  loc-d  in-ilant  when  applied  to  the 
stomach  of  a  frog.  It  seemed  to  me  probable  that  it  would  oImi  be 
excreted  by  the  gastn'c  mucosa,  and  this  was  found  by  Alt  to  be  really  the 
caae.  Some  toxalbumins  are  excreted  by  the  etrfinach  in  cases  of  cholera 
also,  and  have  been  found  by  Alt  in  the  vomited  matter.  The  vomiting 
whicli  indicates  irritation  of  tlio  stomach  at  the  l>eginning  of  many  actite 
disciutes  is  nnt  improbid)ly  due  to  the  excretion  of  (oxalburains  or 
albimioses ;  and  the  same  is  probably  the  aise  in  the  vomiting'  (if 
IMticnts  HufTcring  from  renal  di»ca!iO.  It  is  prolMtblo,  therefore,  though 
not  yet  certain,  that  the  vomiting  symptomatic  of  gastric  iiTit&t-ion  in 
mauy  infective  disoasca  is  really  of  toxic  origin. 

All  the  symptoms  of  gnatric  catarrh  fre(|uently  occiu*  after  great 
emotiftn,  and  espeoi:dly  after  dinti-esaing  emotions,  such  an  anxiety, 
sonviw,  fright,  or  anger.  It  i»  impossible  to  say  how  fjir  these  symptoms 
arc  <luo  to  the  direct  action  of  the  nervous  system  on  the  stomach,  and 
how  far  to  ita  indirect  action  in  altering  the  processes  of  digesUoti  and 
giving  lisc  to  the  formation  of  more  or  less  poisonous  products  which 
enbsequently  act  as  gastric  irritant*.  The  Mroe  may  be  siiid  of  ext«rmil 
cold  as  a  cause  of  acute  gastric  catarrh.  In  many  per-sons,  genomi 
ex|Xisure  to  cold,  or  sitting  with  wet  feet,  will  bring  on  gastric  catarrh, 
}\Ki  as  in  others  it  would  cause  caUirrhal  inflammation  of  the  trachea 
and  bronchi.  Catiurh  of  the  stomach  not  infnhjuonily  follows  catairh  of 
the  respiratory  passages.  In  some  people  it  occurs  as  the  rcmpinitory 
citarrh  is  passing  off,  and  in  popular  language  the  cohl  in  the  chest  is 
s;Lid  to  have  l>een  carncil  olT  by  the  stomach  and  bowels.  In  some 
case«   the   swallowing  of    mucus   from    the   respiratory   passages,   and 
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F«ipecuil]y  from  the  naso-pharyiix,  gives  rise  to  gutric  catarrh ;  and  it  is 
not  infrtMiueiit  in  p}ithisica]  jtatienU  who  swallow  the  K[<ntiim  infitead 
of  expccumttin^  it.      Ainon^i^t  tho  orgitinftnis  fomiil  trj  havu  l>een  a  CAuao 

[Of  iu:ut«  gastric  caurrh  ure  tbt'  yenai  fun^is,  uiitbrax  biicilli,  the  favua 
fungus  {Achoriou  schoenleimi),  utid  the  (hdinvt  aibtram. 

Inttamiuation  of  the  stonmch  may  occur  from  the  presence  uf  animal 
ponuttca,  such  a^  the  wecviU  of  cheese  ainl  the  hirvae  of  intiectfi. 

(t;L3tric  catunb  occurs  also  in  associatioti  with  organic  <]i8ca8e  of 
the  womHirh,  such  jid  Rtennsis  of  (he  pylnniK,  whether  simple  or 
m:i]ign;iiit,  aii<i  m;ih"gnant  dinwise  of  other  parts  of  the  stonijtch. 

Pathology. ^Oiir  knowloditco  of  the  slijjhlcr  Blades  of  acute  jpuitric 
catarrh  ia  UeriveU  almost  entirely  from  thr  observations  of  Beaumont 
on  the  stomach  of  a  young  Canadian  voyageur,  Alexis  Sl  Martin.  In 
cmnitequence  of  a  severe  wound  in  his  nide  from  a  charge  of  duck^hot, 
hilt  fttomncb    became  iulhercnt  to  the  alidomitial  wall,  and  an  opi-ning 

texi'^U.-d  in  it,  Usually  covered  I'v  a  fuld  of  mucuus  nieuibrarn.',  which, 
when  pushed  back,  revealed  the  interior  of  the  slomacb.  Hcauniont 
(U'scrilKM  the  inner  coating  of  the  Rtomaih,  iu  its  natural  and  healthy 
state,  a«  being  of  a  light  or  pide  pink  colour,  varying  in  its  hues  accord- 
ing to  iu  full  or  empty  atiJte.     *'  It  i»  of  a  soft  or  volvl.•^likc  appearance, 

pimil  is  constJintly  covered  witli  a  very  thin,  transparent,   viccid  mucus 
Hning  the  wliole  interior  of  the  organ.     Immediately  bencfith  the  mucous 
it.  and  apjiarenll}'  incorporated  with  the  villnus  nbeinbrane,  appear 

'•mail  sphoiical  or  oval-shaped  granular  bodies  from  which  the  mucous 
fluid  appears  to  be  secreted."  With  a  tbin  whitish  fur  on  the  tongue 
and  a  raiher  craving  appetite,  "several  rod  spots  and  pat^ihes,  which 
were  tender  and  in-itable,  appeared  over  the  inner  surface  of  the 
mucoita  membrane."  When  the  coiuitenauce  was  fctllow,  the  tongue 
covered  with  a  thin  white  ctwit  tuid  the  apjietite  failing,  the  stomach 
irusented  several  deep  re<l  patches  on  its  inner  coat.      When  sickhead- 

r^iche  was  present,  with  pain  and  uneoisinOKS  of  the  sUjniach,  general 
debility,    lassitude,    a   depressed    pulse,   dry    skin,   coaled    tongue,    and 

.costivnnes.%  the  stom&ch  presenter!  numerous  white  spot-s,  or  pustides 

•l^iferiibling  congtilated  lymph  spro-vl  over  its  inner  surface.  After 
indulgence  in  spirits — with  a  thiti,  ycllowish-browt)  fur  on  tlic  t)»ngne 
and  uneasy  wmnation  and  tondernoss  at  the  pit  of  the  stomach,  vertigo, 
dimne.'is  ;ind  yellowishness  of  vision  on  st^viping  down  aiul  lising  again, 
and  a  sallow  countenance,  but  no  general  discomfort  nor  failure  of 
appetite — the  mucotts  membmno  of  the  slnmach  wa«  found  to  present 

,an  i*rythematous  appeamnce  and  livid  apoU,  from  the  surface  of  %vhich 

^exuded  small  drops  of  grumoiipi  bhwid,  numerous  pat«'lica  of  aphthae-, 
and  a  thick  coating  of  mucus  ,  the  gastric  juice  was  also  mixed  with 
thick,  ropy  mucus  or  umco-purulunt  matter,  slightly  tinged  with  blowl, 
resembling  the  discharge  from  the  bowels  in  dysentery.  Tlie  abundant 
and  tenacious  secretion  from  a  stomach  in  such  a  condition  is  found 
by  roicroseopicfti  exaniination  to  consist  of  mucus  with  leucocytes  and 
epithelial  qqWa  undergoing  mucoid  degeneration.      The  cylindrical   epi- 


thelium  of  the  tubiiles  uudergoea  mucoid  defeneration  and  deaquama- 
tiun ;  uiid  in  sucb  cases  micmecopiail  cxaininaliun  uf  tbe  mucotts 
membrane  iUelf  shews  the  peptic  colls  to  he  loosened  and  gmnular,  nnd 
tho  epithelial  celts  at  the  month  of  the  tubnlcs  to  )«  soft,  Bwollen,  liltrd 
with  mucus,  and  desqiuimnting.  The  blood  ■  vessels  are  distended,  tho 
tissues  arc  tilled  «ilh  leuciKyttis,  Uic  submucous  tissue  hi  somewbui 
oodematouu,  aiul  there  may  bo  slight  baeniorrhage  from  8|M>t8  on  tho 
mucous  racml^raiio  such  as  those  so^ii  by  Beaumont. 

Symptoms. — In  a-^ute  gastritis,  when  cftused  by  j>owerfuI  poisons, 
there  ia  gonondly  severe  p;iin  in  the  epigastrium  with  gre-at  tender- 
ness ami  viulunt  vomiting,  the  vomited  matters  consisting  Hrst  of  the 
contents  of  the  stomach,  afterwards  of  luucus,  frequently  of  bile,  and 
finally  of  mucus  tinged  with  blood,  or  even  of  blocnl  more  or  lesa 
pare  As  the  poison  may  l>e  completely  ejected  fix)m  the  stomach 
without  passing  into  the  intestines,  gastric  inriammation  may  occur 
without  indiim million  of  the  intestines;  but  if  this  \m  not  the  case,  and 
tbf  inte^incs  aUo  become  implicated,  pain  and  lendernc«s  e.xtend  over 
tbe  whole  abdomen,  and  diarrhoea  moro  or  less  violent  usually  occurs. 
Kven  when  tbe  inflammation  is  limited  to  the  stomach  tlie  circulation 
is  usually  much  iifl'ected.  The  faco  becomes  exceedingly  pale  and 
pinchcni,  the  surface*  is  cold,  ihoro  is  abundant  cold  perspiration,  and 
fi-equcntly  also  a  jirofiise  How  of  saliva.  The  pulse  may  1>e  quick  or 
slow,  but  is  generally  feeble.  In  the  cajte  of  a  j>owcrfut  poison,  these 
symptoms  are  apt  to  remaiu  more  or  less  persistently  for  several  djiys. 
Wbuti  the  irritation  is  hm  jmwerful,  as  is  the  case  when  the  stomiAh 
has  been  simply  overloaded  with  food  or  drink,  or  when  the  food  or 
drink  has  been  of  an  unsuitable  natiii'c,  the  mere  evacuation  of  tho 
stomach  Hy  vomiting  givea  much  relief,  and  tho  patient  may  feel  almoet 
well ;  althoiigh  a  certain  amount  uf  weakness  and  htssitude  usiully 
remoiiui  behind.  If  the  vomiting  is  at  all  ^'iolent  the  tendemusH  in  the 
stomach  may  continue  for  some  days ;  and  sometimes  a  soreness,  which 
is  probably  due  to  stnuning  of  the  oesophagus,  is  felt  nil  down  the  chest 
bohind  the  stenmm  for  n  dny  or  two.  This  rapid  disapjKianince  of 
symptoms  usually  occurs,  however,  when  the  irritant  has  Iwen  appliod 
for  a  short  time  only,  and  when  the  mucous  membrane  of  the  slonmch 
has  not  been  much  infiamed.  When  the  mucous  membrane  itsulf  ia 
inflamed  certain  symptoms  renuiin  after  the  evacuation  of  the  strong 
irritant  to  which  tha  inflammation  is  due. 

These  symptoms  mar  also  appear  more  gradually  in  consequence  of 
tho  continuotu  action  of  a  slighter  irritant ;  in  which  case,  instead  of 
lieginniug  with  violent  romiting  and  pain,  which  sulwide  tu  a  certain 
extent  aft*rr  the  e^-aemilion  of  the  stonuich,  the  symptoms  go  on 
grndimlly  increasing  for  days  or  weeks,  until  they  may  eulminato  in 
gi-eat  {laiu  and  vomiting  such  aa  had  just  Ih^uu  deacHlied.  These  sym- 
toms  usually  are  a  thickly  furre<l  tongue  and  loss  of  appetite,  frei)uently 
accompanied  hy  a  goo<]  deal  of  thirst.  Not  only  is  there  no  dcxir*'  for 
foorj,  but  eating  may  biing  on  a  feeling  of  nausea,  and  nausea  may 


arise  al  the  mero  thought  of  food.  Frequently,  however,  although 
ordinary  food  ia  distasteful,  there  is  a  cranng  for  strong-tasting  and 
savoury  things,  such  a^  salt  tish,  pickles,  curry,  Worcestershire  sauce ; 
and  occasionally  the  app«t)t«  may  be  soiuewhut  craving  rather  than 
deficient;  but  this  craving  appetite  iH  usually  soon  satiHJied  by  even  a 
very  little  food,  and  if  more  food  be  taken  it  tui-ns  to  loathing. 

The  siomnch  h  tender  on  pressure,  and,  being  distended  with  gas,  is 
often  prominent  In  the  epigastrium.  Gaseous  eructations  arc  frequent, 
and  may  l)e  accom[)anie<l  by  sfjur  fluid  so  acrid  as  l.o  burn  ihi;  vlirojit.  to 
6ct  the  teeth  on  edge,  and  to  give  rise  to  much  discomfort,  at  the  lower  end 
of  the  eoBiform  cartilage — at  the  point  corresponding  to  the  junction  of 
the  oesophagus  with  the  stomach.  In  some  cases  hiccup  is  u  [wrsistent 
tmidilc,  and  there  is  a  feeling  of  wt-ight  aiul  jKiin  in  tlic  cpigiuttriiim 
which  neems  to  pass  through  between  the  should er-Mades.  The  bowels 
aro  costive  unices  the  catarrhal  condition  extendi;  to  the  intestines  as  wvlL 
This  is  to  be  anticipated  as  very  little  foLnL  is  luken  or  absorbed.  The 
urine  is  generally  scanty,  high-coloui-ed,  and  deposits  a  brick -dust 
msdiment.  Generally  also  there  is  a  feeling  of  weight  in  the  head,  and 
headache,  frontal,  ttimpoi'al  or  occipital,  is  frequent ;  sometimes  patiunti! 
compbiii  tliat  the  [Miin  feels  like  a  liull  inside  their  head.  Tht^re  is 
difficulty  in  concentrating  the  thoughts  ;  all  exertion,  mental  or  bo4lily, 
is  distastefid,  ami  the  patient  is  very  low-spirited  and  not  infrequently 
iiTitable.  The  temperature  is  often  normal,  but  in  some  cases  it  rises  as 
high  OS  1 03"'  or  103*  F.;  this  riae  is  usually  preceded  by  a  rigor. 

Dla^osls. — -The  symptoms  of  acute  gastric  catarrh  are  so  distitictive 
that  usually  little  doubt  can  exist  regarding  the  nature  of  the  attack; 
but  it  is  not  always  easy  to  say  whether  it  may  not  be  due  to  the  presence 
of  luxiiis  or  to  the  invasion  of  |MUhugcnL-tic  organisms,  sucli  as  typhoid 
bacilli,  which  may  aSect  other  organs  as  M'ell. 

If  the  attack  be  not  accompanied  by  a  febrile  temperature,  and  there 
be  a  chiar  history  of  some  dietetic  error  or  exposure  to  a  chill,  the  prolv 
Ability  is  that  the  symptoms  are  due  to  actua  cjitarrh  only  :  but  if  the 
temperat^ne  be  high  the  attack  may  denote  the  onset  of  some  infective 
disease,  and  u  diagnosis  can  only  be  arrived  at  by  watching  the  case  for 
some  days.  Gastric  catarrh  is  most  likely  to  be  coufuundod  with  com- 
meneing  enteric  fever,  but  in  the  latter  disease  the  rise  of  temperature 
is  Ie«s  abrupt,  the  remissions  are  more  marked,  and  the  duration  of  the 
fcvor  is  more  ])rolongcd.  Oases  of  acute  gastric  catAiTh  ueually  cud  in 
recovery  in  one  or  two  days,  although  they  may  la:i)t  for  as  long  aa  u 
week  or  perhaps  oven  for  a  fortnight.  Such  pix>longed  cases  may  well 
he  mixc'iken  for  enteric  fever;  but  in  ad<5irinn  to  the  diagnostic  points 
[Already  mentioned,  the  spota  arc  al>sent  and  tbe  spleen  is  not  enlarged. 

\VhKn  the  atLick  sets  in  with  severe  hcailachc  and  delirium,  it  may 
be  mistaken,  especially  in  children,  for  meningitis,  or  for  the  beginning 
of  measles,  or  of  scarlet  fever;  but  the  course  of  the  disease  and  the 
tabsence  of  the  rash  after  its  pFD]>er  time  enable  a  diagnosis  to  be  made. 

The  treatment  of  acute  gastric  catarrh  cunaists  firat  in  removing  all 
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irribuit  BiibstaiicH»  from  th«  stomach ;  and,  secondly,  in  B<K)lhitig  the 
tnflaraeil  orgun.  The  Btomach  naturally  tends  to  eject  any  imtarini^ 
ftubsutnee  present  in  iis  ciivity  ;  but,  afiri-  ilie  main  (lortion  of  its  con- 
tents has  been  ejecu.>d  by  voiiiitiit>(,  Bmull  qtiuntitice  of  exceedingly 
bitter  bilu  mixc<l  with  miicufl  may  remain  :uid  givo  rise  to  coustant 
naunea  and  rutcliing.  In  arrler  to  remove  thin  it  is  a<]viiialilo  to  ad- 
minister several  lamblnrfuk  of  lukewarm  or  oi  warm  water,  and,  after 
this  bus  been  vomited,  to  repeat  the  process  sim  end  limes ;  thus  all 
irritHnt  itutMliince^  are  \va.s)ie<l  ont  of  the  Ktomacli,  an<l  after  this  has 
been  done  two  or  three  times  tht*  vomiting  will  often  cease.  OcciiKionally 
the  first  draught  of  two  or  three  tumblers  of  water  will  so  dilute  the 
contents  of  the  stomach  that  the  iiritation  is  no  longer  Kirong  enough 
to  pntducu  vomiting.  In  kucIi  a  case  it  \*  better  to  tickle  the  faoces 
with  a  feather,  «o  that  the  water  may  Iw  vomited  and  the  stomach 
olcansod  ;  or  the  gastric  eiphon  may  bo  used :  but  unless  the  patient  \e> 
accustomed  lo  the  use  of  this  instr\imcnt  the  plun  of  ttwallowing  hoi 
water  and  tickling  the  fauces  is  geneiully  preferred.  In  mild  cases  this 
treatment  Is  all  that  \a  nHpiired,  and  after  a  few  hours'  rest  the  stomach 
is  all  right  again  ;  but  for  at  least  a  day  afterwards  the  diet  should  Itc 
very  light,  consisting  chiefly  of  milk  and  farinaceous  food.  \\'hen  ibo 
attack  is  more  severe  and  the  catarrh  has  alTccted  the  bowels  also.  ai 
shewn  by  a  tendency  to  diarrhoeji  and  pain  not  coniined  to  ihe  gaMtric 
region  but  extending  over  the  abdomen,  half  an  ounce  of  castor  oil  witJi 
K  or  10  minims  of  laudanum  should  be  given  ;  so  as  to  clear  out  any 
irritant  from  the  intestine.  If,  after  the  oil  lias  actei],  the  pain  or  nauae« 
or  vomlt.ing  still  persiHt,  or  it"  tJiei-o  be  any  yellowness  of  the  con- 
junctivim,  half  a  giain  of  ciilomel  may  )>e  given  every  Imlf  hour  till 
5  grains  have  been  udmitiiistered ;  or  5  to  10  grains  nuty  be  given 
at  night,  and  next  morning  a  sidine  pnrgati^'e,  such  as  a  glass  of  aperient 
mineral  n*ater  nr  some  effervescent  sulphate  of  magnesia,  sulphate  of 
■«oda,  or  phosphate  of  soda. 

The  best  food  is  simply  milk  diluted  with  one-fourth  to  oncshaif 
its  volume  of  snda-water  ;  unless  the  bowels  Ite  loose,  when  lime-watt*r 
should  bo  substituted.  This  dilute  nourishment  may  be  given  in 
((Uantilies  of  5  or  6  ounces  every  two  hours;  Init  yliould  it  i.>e  rejected 
by  the  stomach,  it  \s  well  to  let  tJie  patient  lake  nothing  but  a  little 
iced  irtiter  and  swallow  small  pieces  of  ice  until  the  acute  irritation  ha^ 
snbsideil.  If  tliere  be  «ny  fear  oF  failure  of  strength,  the  nutrition  nmy 
lie  niaintainc<l  by  nutritive  supixwitories  or  nutritive  enemas.  After 
the  irritant  niattei-»  have  been  evacuated  from  the  stomach,  one  of  the 
best  sedatives  is  bismuth,  which  may  Im  advantageously  given  according 
to  the  following  formulas  ;--ll  Bismuth,  carb..  sodii  bicarb.  AA  gr.  x., 
spt.  chloroformi  RLx-,  aipme  menthiie  pip.,  vcl  atj.  cinnamomi,  vc)  at), 
flor.  aurant,  ^j.  M.  Ft.  hst.  ante  ciIms  snmemL  If  there  be  much 
pain,  .*>  minims  of  tincture  of  opium  or  lt<)uid  extract  of  opium  may 
be  added  to  each  drise  ;  and  if  the  vomiting  )*o  severe  A  minims  of  dilute 
hydrocyanic  acid  may  be  added,  either  with  or  without  opium,  as  ilie  cHie 
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■eeins  to  demand.      Should  the  bowels  be  loose  some  chAlk  may  bo 

added  to  eiu:h  dost*,  or  two  drarhnis  u>  an  oiinrc  of  chalk  mixture  mnv 

be  giTen  either  with  the   bismtitli  inLxture  or  iifter  wuh  loose  moilon. 

If   the  'bismuth  tend   to   consti[>ate  the   bowi^ls  two  ilnid  drachins  ur 

L    more   of    liquor    mHgne&ii    carl>oti.itis   may    be    iulded     to    each    dose. 

■  -Chmietimes  dilute    hydrocyanic  acid    in    an    oftervescing  form   soeros   to 

"    1>e  l>e«i,  and  it  may  either  \iv  prescribed  in  doses  of  5  to  8  minims  in  one 

or  mure  fluiil  drachma  of  water  to  be  addiwl   tn  b:ilf  a  wine-^l.ijuifn]  or 

|I      more  of  any  erter\»wcing  w:it«r,   or  it  may    be   given    with    20  grains 

1     of  sodium  bicarljonate  in  an  wince  of  water  to  bo  luixetl  at  the  time  of 

wlruinistmtion  with  17  grains  of  citric  acid.     Counter-irritation  to  iho 

epigiistriiim  by  a  mmtitrd  {multicc  or  mustard  leaf  tends  to  relieve  both 

{Miin  anil   vomiting:  and  a   fnll   warm  bath   \»  ofu^n   very  soothing  and 

iisefid,  )>oth  in  the  case  of  chiidren  and  of  adnlts. 

}liccui>  ih  sonictitiios  a  niOHt  troublesome  complicatioiL  Many 
I  remedies  have  been  advised  for  it.  Evacuation  uf  the  Blomacb,  either  by 
IJ  large  draughts  of  hot  water  and  subsc^jucnt  vomiting,  or  by  the  gastric 
I  siphon,  may  l>e  useful,  and  remedies  suKteiinently  applied  have  a  better 
I  cluince  of  acting.  Sedatives  of  various  kinds  may  be  uiicd,  dilute  hvilro- 
ji  cyanic  acid,  morpbiuir,  chloral,  bromide  uf  jiotasHiuuj,  or  a  conilnnation  of 
I  tbeee.  I  have  also  found  phenalgin  useful  in  7^-gmiii  doses  every  three 
boars. 


ClIRiiNIo  Gastritis. — Svn.  :  Chronic  tjnstrie  catarrh,  Chnmk  dyspepsia, 
—  Etiology.  —  The  cansoR  of  chronic  catarrh  are  the  same  as  those  of 
scute  catarrh ;  and  attacks  of  acute  catArrh,  eApecially  if  frequently 
repeated,  puss  into  a  chronic  condition. 

The  irritation  of  the  stomach  which  pixxluccs  chronic  rather  than 
acute  catarrh  is  usually  less  intense  in  degi-eo,  and  frequetitly  repeated. 
In  Acoie  catarrh  the  very  violence  of  the  initation  causes  ejection  oi 
the  irritant^  while  in  chronic  catarrh,  th;i  irritation  being  less  severe,  the 
hriuuit  remains  in  the  stom;u;h.  pHwIncing  perbajw  no  more  than  dis 
comfurt  at  the  time,  but  gradually  altering  the  mucous  membrane  and 
even  the  untscidar  coaU*.  Ouu  of  the  most  common  cjiukcs  of  coitiinon 
guiric  catarrh  is  free  indulgence  either  in  acids  or  substances  which 
yield  acids  in  the  stomach.  Thus,  among  the  peasantry  of  Southern 
Europe  sour  wine  is  a  frequent  cause  of  gastric  catarrh  ;  and  all  wines, 
•ven  those  which  taste  sw-eet,  arc  strongly  lu-id  to  Htmusixijior.  Spirit, 
when  taken  in  a  concentrated  form,  will  act  h»  a  [K>wcrful  irriUuit ;  when 
more  dilute,  it  frequently  undergotis  .acetic  fermentation,  and  thus  acts 
as  an  acid.  Sugar,  ee[>ecially  when  takon  in  a  concentrated  and  soluble 
form,  is  apt  to  give  rise  to  acidity ;  while  starches,  being  less  soluble,  are 
generally  passe<l  through  the  stomach  without  undcrgiring  such  a  chnjige, 
although  if  the  stomach  be  dilated  they  also  may  undergo  fermentation. 
F&lA  are  apt  to  undergo  change  alfio  and  to  yield  butyric  acid,  which  is  one 
oi  the  most  irritating  of  all  aciiU  to  the  stomach.  IJiii  people  frei^uontly 
forget  that  a   rancid  fat,  which  would  make  ihom  sick  if    taken  by 


itsotf,  dod&  not  toso  its  irritating  properties  whon  it  is  mixed  up  vrith 
flour  and  made  into  pastry  (viilf  p.  .104).  Another  cause  is  eating  too 
quickly  ;  auothcr  in  dnuking  muck  liLjuid  wiih  moalB.  Both  of  thoee 
practioea  tend  to  interfere  with  the  rapid  dig^Htion  of  foud,  and  thus  to 
allow  time  for  fermentotive  procoiwes  u>  go  on.  lietention  of  food  in  iha 
stomach  with  conseipiciit  forraontation  and  chronic  gastritis  occurs  when 
the  i^tomach  is  diltitcd,  in  conBO(|aenca  either  of  atony  or  of  pyloric 
ofwtmction  dne  to  cicatriciid  contraction  or  U>  new  growths.  Malignant 
diflcasc  in  other  jiarts  of  the  stonmch  may  directly  give  rise  to  catarrh. 
Obstructed  circulation  ihrou^^h  tho  stoniucb  tends  to  induce  chronic 
catarrh ;  thus,  it  is  frequently  found  associated  with  conditions  which 
ol)struc;t  tho  gastric  circniation  ;  such  as  cirrhosis  of  the  liver,  phthiais, 
and  mitral  disease,  obstructive  or  regurgitant. 

All  altoi'cd  condition  of  the  blood,  such  as  anaomia,  chloroeis,  renal 
difloase  and  gout,  may  lead  to  chronic  catarrh. 

Pathology. — It  has  already  been  menlioued  that  in  acute  inftamma- 
tion  mucoid  dugenemtion  of  the  oi^lU  in  tho  gastric  gUndri  and  mucoid 
dogoneration  and  desqnanvttion  of  the  epithelium  occur.  In  chronic 
catarrh  the  same  pr^icesscs  tuke  place,  their  long  continuance  loiuling  Co 
wasting  of  the  mucou.'i  membnine  with  increased  formation  of  connective 
tif^sue  and  a  tendency  to  the  formation  of  cysu  in  the  tubules  8om(»- 
times  tho  atrophy  occurs  fairly  evenly  over  the  whole  surfjice  of  the 
stomach  ;  but  at  other  times  cystic  degeneration  occurs  lo  a  hirge  extent 
in  certain  partd,  so  that  tho  mncoits  membrane,  instead  of  being  smooth 
and  thin,  rises  in  folds  and  knobs,  or  polypi.  For  this  reason  it  has 
boon  described  as  "gastritis  polyposa."  In  the  cases  just  mentioned 
the  change  chiefly  aflectj*  the  mucous  membrane,  and  there  is  no  very 
marked  increase  in  the  connective  tisinie.  Tlic  connective  tissue  in 
some  cases  of  chronic  disease  of  the  stomach  is  very  little  alteriKl ;  in 
others  it  undergoes  groat  increase.  The  increase  may  take  place  lioth 
in  the  upper  and  lower  layers  of  the  mucous  membrane,  and  in  some 
cases  the  increase  of  connective  tissue  is  so  great  that  the  walls  of  the 
stomach  are  greatly  thickened  and  tho  stomach  iiself  (h'niinished  in  siu. 
To  this  condition  the  luinic  "cirrhosis"  hius  been  giveu  {niU  p.  437). 

Symptoms. — As  in  acute  catarrh,  chronic  irritative  conditions  of  the 
stomach  may  be  accompanied  by  a  cra\'ing  ap]tetit«,  or  by  loss  of  appetite. 
Tho  tongue  is  usually  coi^t«d,  there  is  weighty  distension,  unrasincss, 
t^pt'oasioQ  or  pain  in  tho  cpigiistHuro  ;  a  good  deal  of  flatulence ;  soue- 
thnes  a  diaagroeable  taste  in  the  mouth  ;  frequently  tenderness  on 
pressure.  The  pharynx  is  often  congested  ;  there  may  be  a  temlcncy  to 
hawk  and  spit,  and  sometimes  there  is  a  tickling,  irrit-iiing  cough,  which 
may  trome  in  severe  paro-vysms.  Eructation  of  sour  fluid  anci  pain  at 
the  pit  of  the  stomach  are  also  present,  such  as  have  been  dvscribcd  lUready 
under  dyspepsia.  Headache,  generally  frontal,  is  often  complaine«i  of, 
and  there  is  indisposition  for  any  exertion  mental  or  bodily,  depression 
(if  spirits  and  often  irritability  of  temper.  In  some  outiA  there  is  distinct 
giddiness  or  [lalpibttion. 
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Diagnosis. — Three  forms  of  chronic  gastric  caUrrh  have  been  desonbed 
by  Ewal<i,  nftmely,  simple,  mucoiis,  and  atrophic.  In  the  first  two  hydro- 
chloric acid  18  diminished,  but  tltu  tiuruKil  fcraicnUi  arc  present,  and  ihc 
BeiTutioii  of  mucus  is  .scanty  ;  in  tbti  Hpcond  foiTii  the  mticwi<  is  abundiuiL 
In  the  third  form  Initb  liydrochloric  acid  and  the  chjiracteristic  ferment* 
of  the  itomach  are  absent.  The  methods  of  ascertaining  ihese  conditions 
have  alreiwJy  been  given  {xidr  p.  279). 

Prim.irv  atrophy  of  the  stomach  haB  been  described  l>y  Fetiwick. 
It*  Bymptoma  are  progressivo  wwikness  and  anaemia,  with  n  sallow  colour 
almost  exactly  like  thai  of  perniciuus  anaemia.  This  condition  curaca  on 
very  gradually  without  any  apparent  caiue,  generally  attacks  persona 
past  middle  lifo,  and  on  poAi-mortem  e.xaniination  the  gaittnc  mucous 
membrane  has  been  found  pale,  genornlly  thin,  and  adherent  to  the  sub- 
mucous tissue.  The  gastric  glands  ai-o  iirndy  united  and  distended 
with  colls  and  molecular  matter.     At  a  Uitt«r  stage  thu  tubuJcs  disappejtr 

ij)lctely.  or  s«>metirao8  a  number  of  flask-shaped  -bodies  Itwded  wiih 
lis  remain  at  the  1>ast!«  of  the  tiihules,  white  in  the  rest  of  the  nincons 
TDembnuie  no  glandular  structure  can  be  recognised. 

The  diagnosis  between  chronic  gastric  catarrh  and  malignant  disease 
is  often  quite  impossible.  If  the  symptoms  persist  in  spite  of  treatment, 
but  the  patient  is  under  forty^  the  most  prnliablo  diagnosis  i^t  cWouic 
gastric  catarrh  ;  if  the  symptoms  persist  in  spit«  of  treatment  iu  a  patient 
over  the  age  of  forty  the  presence  of  nmli^nunt  discjisc  is  excce»3ingly 
probable.  In  a  case  of  long-standing  chronic  catarrh,  it  is  nob  until  the 
preeence  of  a  tumour  hecoroes  evident  that  the  diagnosis  of  malignant 
disease  can  be  made  ^vith  certainty.  Malignant  disease  indeed  may  come 
on  in  persons  who  have  long  sutTcretl  from  the  symptoms  of  chronic 
gaatric  catarrh.  One  of  my  [Kitiunts  had  been  accustomed  to  w:ish  out 
his  Btomach  for  thi-ee  yeare,  and  not  until  after  tho  lapse  of  thifi  time 
did  it  become  evident  that  ho  vms,  sutfcring  from  malignant  disease.  In 
another  patient,  who  sulfered  for  fourteen  years  from  dyg]>epsi.'i,  the 
ttomach  had  Iteen  dilated  for  at  least  nine  y&irs,  but  only  five  months 
before  daitb  did  a  tumour  become  evident. 

In  order  to  dixtiiigiiish  eases  of  clu-onic  atrophy  of  the  stomach  from 
pemicioug  anaemia,  the  attention  should  be  directed  to  the  prciiencti  or 
ahience  of  the  gastric  ferments  and  of  hydrochloric  acid  in  the  stomach, 
to  the  presence  or  absence  of  megaloblasta  in  the  blood,  and  of  amines 
in  the  urine. 

Treatment. — The  first  essential  in  the  treatment  of  chronic  gastric 
cmtarrh  is  to  removo  the  sourctis  of  tho  irritation  which  brought  it  on. 
The  general  dietetic  tre;ttment  has  already  Iwen  given  under  "  Dyspepsia," 
and  1  may  sum  it  up  shortly  by  saying  the  patient  must  avoid  alcohol, 
nigar,  and  condiments,  eat  fat  sparingly,  chew  slowly  and  ma&ticnte 
thoroughly.  Liquids  and  solids  should  not  l>e  taken  together ;  and,  if 
n«oe«8ary,  6irinaceous  and  protein  foods  must  be  taken  at  different 
times.  l*he  body  should  be  kept  warm,  ihe  mind  easy,  and  the  bowels 
open.     Iu  cases  of  dilatation,  great  relief  is  alToi-ded  by  washing  out  the 
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Stomach.  This  is  best  dono  in  the  moniiiig,  so  that  the  long  night's  rest 
may  allon'  ns  mticb  food  rts  ix)fi£i)>lti  to  bo  absorbed,  and  the  waste  of 
washing  out  thp  stomach  be  as  small  as  possible.  (For  further  tnfomui- 
lion  on  this  subject  vidt  p.  ,550.)  Water  just  slightly  culoured  with 
permangnnate  of  potash  may  be  used  instead  of  phon  water ;  or  two  to 
five  graiiia  of  boric  acid  may  be  added  to  every  ounc-e  of  the  water. 

Lauder  Bhunton. 
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PnLEfiMONOUS  GASTltms. — This  is  a  severe  inflatnmatioti  |uuising  on 
to  piindeiit  infihration  of  the  etomacK  wall.  Its  main  incidence  is  on  the 
siilimucoiis  cc'tt^  though  it  iisiuilly  atTectit  the  other  coat«  aIko  to  some 
extent;  thus,  as  \reU  as  by  its  severity  and  gravity,  it  is  distiiii^uiahed 
from  (HtUiiary  inflammalioua  of  tbnl  organ  which  maiiily  attack  the 
muootu  coat,  and  are  generally  BjMiken  of  as  catairlis.  Fortunately  it 
lit  rare.  The  total  number  of  cases  reconled  Dp  to  the  present  time 
numlier  a  little  over  100;  of  these  15  have  occurred  in  this  country. 
It  is  met  with  in  two  well-marked  anatomical  forms:  (A)  the  ditTiiisc, 
and  {M)  the  circnmt(cril}ed  ;   in  the  former  the  suppurative   proce&H   is 


!^*r«r 


tfoaiAcli.     X.W.     jh*  rwind-coUfl  invutoo  of  botb  c«u,  i«itlculu-Ij  ol  Uh  ■ubmiH>b(ia,  it 

more  or  less  widely  and  ditfusely  Bprea<l  throughout  the  stomach  wall, 
in  the  hitter  il  forms  a  detinite  collcetiou  of  pus  in  thu  gastric  wall — in 
otbAr  words,  an  abscess.  In  several  of  the  cases  a  combiiuitiun  of  both 
fomw  was  present. 


A.  The  dilTuse  form  occurs  with  nearly  twice  the  frequency  of 
the  other. 

PiitholiMricai  ,-/fm/om_y.— The  stomach  wall  ia  invariably  thickened, 
lomelimea  greatly  ao ;  even  eight  or  nine  times  that  of  the  normal. 
^The  thickening  may  be  general  and  uniform  Imt  is  more  frisjuently 

il.  the  pyloric  region  being  its  usual  seat,  The  capacity  of  the 
stomach,  as  a  whole,  is  sometimes  considerably  eidarged,  often  unaltered. 
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rarely  diminishL'^l.  (ti)  The  muiKitiH  coAt  is  ntoal  frequcutly  awuUeu  iind 
hyperHemic,  soraetimes  it  eveu  jii-esents  haernorrhages.  In  a  fciir  number 
of  cases,  though  ewolleni  it  is  ]>iilo  throughout ;  in  a  few  it  se«mu  to  be 
normftt  The  morbid  appearatices  may  be  continued  for  a  short  diaouice 
into  the  duodenum.  It  is  not  a  little  remarkable  that  the  continuity  of 
iht!  surface  is  cunimonly  unbroken.  Slight  and  even  ilecp  ulceratioas 
have  been  met  with  in  a  few  cases;  but  perforations,  extending  into 
the  Bubmucoua  coat  and  allomng  pus  to  be  uxpix'sat'd  on  eupicezing, 
have  been  oliser^'ed  in  five  or  six  canes  only.  Microscopically,  the  chi«f 
change   is   an   abundant   round-celled  intiliration   between    the  gastric 


Fiu.  H.—PboUwlengnphof  a  r«rtMal  •ration  of  Utf  moinMh  tti  Lb«  iijrl^nrit*  twioii.  x  UX  T1t*«a(K 
miicoui  POttt  abavs  utlecuiri  c«U-tuvuitiu  (pua).  iikiticuUulj'  Lou-mkU  Uie  Itlt.  iS*  oUiw  («■*• 
MO  alnuUriy  thoivh  mueb  man  BlighUj  Invailnl, 

glands ;  there  may  be  dilatation  of  the  superficial  blood-resgels  also,  and 
cloudy  swelling,  extensive  degenemtion,  or  even  necrosis  of  tho  swreting 
cells.  The  mnscularis  mucosae  may  be  normal,  or  irregularly  swolleD 
in  places  and  infiltrated  with  round  cells  (Fig.  1 3),  or  more  or  tett 
necrosed.  The  changes  arc  indicative  of  an  acuti>  pjitbological  process, 
(h)  The  submucuuB  coat. — The  tliickening  is  hero  extreme,  though  its 
extent  varies  in  differnnt  coses,  and  often  in  different  parts  of  the  saiue 
case.  It  is  white  or  pide  yellowish-white  in  colour,  and  of  u  m\y 
diflSuunt,  nr  even  fluid  consistence ;  it  is  rarely  finn  and  solid.  It  i? 
nsiially  continuous  ovtr  the  aftecicd  [lart,  though  it  may  he  interrupted, 
and  may  shew  specially  swollen  fi>ci  in  plaivs.  It  i«  generally  abarplr 
bounded  by  tho  pylorus;  but  occasionally  It  extends  into  the  dnodennm 


ior  u  short  distance.  In  the  anme  wuy  it  may  iuQIu-atc  the  walls  of  the 
lower  end  of  the  ooiiopliiigus.  An  oedumatously  swollen  ame  is  usually 
aeeu  surrounding  the  punilently  intiltrated  part.  Microscopically,  im- 
mense numbers  of  lencocyteft  are  seen  everywhere  throughoiii  its 
thiokness,  sometimes  so  numerous  as  completely  to  obscure  the  natural 
structure.  Fibrin  in  the  form  of  a  close  and  abundant  network  \n 
usually  prest'nU  particularly  at  an  early  stage.  It  is  prolonged  around 
the  blood-vesseU  twlh  here  and  in  the  niuscular  cojit.  The  bloud- 
Teauls  are  dilated  and  the  tissues  of  their  coals  swollen  (Figs.  13,  14). 
The  disease  appears  to  begin   in  the  deejier  kyers  of  the  submucosa. 


Pio.  IS.— Pbotomkragnph  of  ■  rntkal  »tM:tiini  of  tb«  inusculAr  coal.     >  3^    It  1b  titnd«d  by 
unlU  In  e»»ry  ilirectiHti. 

Micro-organisms  in  great  abundance,  especially  streptococci,  have  Ifcen 
foand  in  about  tweuty  of  the  more  recently  recorded  cswea  (c)  The 
mnscular  coat  is  often  little  altered,  sometimoR  swollen  and  oodo- 
nuloiLB}  less  frequently  infiltrated  with  fibnn  or  sero- fibrinous  pus ; 
and  in  a  considerable  number  of  cases  it  is  degenerated,  necrosed,  and 
more  or  leas  completely  destroyer!  in  whole  or  part,  thus  allowing  ihe 
pus  to  reach  the  serous  coat.  Microscopically,  a  plentiful  cellular 
invasion  of  the  lymph-spaces  and  connective-tissue  strands  between 
the  muscle-bundles  may  be  seen  in  cases  where  to  the  naked  eye  the 
muscle  appears  nonnal ;  and  the  muscular  Hhtes  may  be  swollen, 
granular,  or  fatty  (Figs.  14,  1.')).  In  other  cases  the  muscular  fibres 
are  more  or  less  completely  necrosed.  MicroorganiBms  may  be  seen 
throughout  its  whole  thickness,     (d)  The  serous  and  subserous  coats  are 


annffectfid  in  a  great  many  cases,  but  on  oedematous  swelling  or  a 
purulent  infihration  of  the  Iritter  and  a  dimming  of  the  gloas  of  the 
foi-mcr  may  be  aeen.  In  some  ciiscb  the  inflammation  of  the  serona  coat 
is  well  marker),  and  exhibit*  the  varipus  degrees  of  a  local  (loritonitis. 
The  same  micro-organisms  niiiy  be  found  here  as  in  the  other  coau. 
(e)  Complications. — General  peritonitis  is  by  far  the  most  frequent ;  it 
occurred  in  fully  half  of  the  eodee.  Among  other  lesions  pericarditia, 
pienrisy,  ab«ce»4  of  the  liver,  and  |>arotitis  have  been  obflcrvctL 

Eiiolo^. — (u)  Sex. — The  disease  is  much  more  fre(|uent  in  men  than 
in  women.  Oiwr,  in  a  tobil  of  27  cawB,  given  the  proportion  aa  M  to  I  ; 
while  in  a  totil  of  6/1  cases  I  have  found  it  t«  bo  between  3  and  4  to  1. 

(6)  Ago.^it  is  most  frcijut-nt  in  early  adult  and  middle  life.  1  have 
been  able  to  ascertain  the  a^e  in  G5  casus,  and  find  b  between  10  and  20, 
18  between  20  and  30,  10  between  30  and  40,  13  between  40  and  50, 
7  between  T^O  and  60,  7  between  GO  and  70,  and  4  between  70  and  80. 
The  youngest  was  10  and  the  oldest  85. 

(c)  Alcoholic  excess  has  bcon  thought  to  pluy  an  impiirUmt  piirt  in 
the  production  of  the  disease,  as  it  was  present  in  nearly  une-lialf 
of  the  cases  collected  by  some  observers.  This  proportion,  however,  is 
undoubtedly  too  great ;  ouofifth  or  one-sixth  woidd  bo  more  correct : 
moreover,  when  wo  com[)Hre  the  rarity  "f  the  disease  with  iho  frequency 
of  alcoholic  excess,  we  cannot  place  much  reliance  upon  iL 

{li)  Dietetic  KiTors. — In  a  certain  proportion  of  cases  the  diseaae  ha* 
followed  immediately  after  a  meal,  so  that  the  food  Ims  been  suspectod. 
Two,  at  least,  of  the  patiuutti  habitually  ate  to  excess  after  |>crio<Is  of 
fasting  or  spare  feeding ;  but  in  none  of  them  could  a  more  direct 
connexion  of  this  kind  be  trace<l. 

(f)  Ittjtiry. — There  is  a  history  of  a  previous  injury  to  the  external 
epigastric  region  in  only  two  or  three  of  the  cases  at  most,  and  tls 
causal  influence  must  bo  regarded  as  of  the  slifihteitt.  In  lajiarotoraies 
for  stomach  troubles  the  disease  has  followed  incision  of  the  stomacli 
wall  in  a  few  casus.  The  organ  may  be  injtux>d  from  the  inside  either 
by  trauma  or  ulcer.  Klienobei^r  blames  medicinal  doses  of  iodide  of 
potassium  as  the  causo  in  a  tailor  aged  67,  and  Mau  records  a 
Ciise  in  a  girl  Ifl  years  of  ago  following  upon  a  poisonous  dose  of  oxalic 
acid.  A  few  cases  have  also  occurred  in  (-onnoxion  with  simple  or 
malignant  gastric  ulcer,  but  this  is  very  exceptional. 

(/)  Blood- Poisoning. — The  great  majority  of  cases  are  printary.  and 
are  thus  called  ''idiopathic."  A  few  are  secondary  to  some  injury  or 
operation,  puerperal  fever,  typhus  fever,  gastric  cancer  or  ulcer,  and 
so  forth.  These  are  called  "metastatic"  aiaes.  In  the  idiopathic 
forms  the  infection  must  come  from  the  stomach  or  from  the  blood.  In 
the  former  case  it  must  aiise  in  («)  (he  foot!  introduced  from  without; 
{fi)  the  secretions  which  act  upon  iL ;  iy)  the  poisons  which  may  be 
produced  by  the  action  of  the  normal  or  ahnoi-raal  ferments  or  accidental 
gastric  contents.  Ordinary  alimentary  subfitancea  can  hardly  be  ihna 
harmful,  even  if  we  take  into  account  indiWdnal  idiosyncran'os  concern- 
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iiig  sbclMiah,  mackerel,  and  the  like.  The  ordiiuu-y  gastric  »:cret.iaiig, 
namely  hydrochloric  acid  and  pepsin,  ha\'e  been  experimented  with. 
Bouveret  and  others  assert  that  iho  former,  and  l^rgmann  and  others 
that  the  latter,  is  injurious  when  injected  into  rabbits,  and  will  kill 
them.  Trypsin  may  get  back  into  the  stomach  :  and  it  has  Iwcn  shewn 
by  Pawlow  and  others  to  produce  a  local  necroiiis  tuid  inflaramution, 
'hich  may  b«  haemorrhagic.  but  not  suppurative.     The  third  division 

'includes  a  number  of  conditions  as  yet  imperfectly  known.  Strieker  and 
KocslakolT  found  that  pua  BameiimcA  aj>pcared  in  the  submueouR  coat  of 
the  stomach  after  injection  of  a  email  dose  of  ammonia  and  water ;  and 
I'illiet  produced  a  phlegmonous  gastritis  by  tbe  injection  of  caustics 
(sulphiu'ic  acid  and  crouin  oil  essence)  which  ditfered  from  that  of  man 
in     being    more    haemorrhagic,    less    purtdent,    and    free    from    micro- 

rcrganiitma.      "VVe  am  hanlly  wippose,  however,   that  subntance*  wmJlar 

[to  these  are  formed  within  the  stomach.  On  the  other  hand,  the 
Itonach,  for  a  variable  time  after  a  meal,  usually  contains  a  great  number 
of  bacteria,  and  the  entrance  of  one  or  other  of  these  into  its  walls 
might  lead  to  the  characteristic  results;.     The  fasting  healthy  stomach 

^contains  no  genns.  The  sudden  on^t,  rapid  course,  and  pathological 
appearances  presented  by  the  diiicase  idl  favuur  this  explanation  of  its 
nature.  It  is  not  necessary  that  the  organism  should  gain  an  entrance 
locidly  through  an  abrasion  of  the  mucous  membrane;  it  is  more 
probable  indeed  that  it  does  so  by  the  blood ;  for  we  rarely  find  evidence 
of  tbis  absorption  in  cases,  such  as  gastric  ulcer  or  neoplasm,  in  which 
an  obvious  means  of  ingress  is  present.  It  will  be  rememliered  that 
Tory  few  cases  of  phlegmonous  gastritis  shew  any  broach  of  the  mucous 
coat :  further,  the  anatomical  chanw-tors  presented  by  the  openings,  if 

[present,  suggest  that  ihcy  follow  the  purulent  formations  in  the 
ibmiicouB  coat   rather  than  precede   them.     To  elucidate  ihia  point  I 

^examined  microscopiciilly  a  number  of  cases  in  which  the  stomach  wall 
acutely  thickened,  coexistcntly  with  some  abrasion  of  tbe  mucous 
kl;  and  I  very  rarely  found  ;iny  evidence  of  pyogcnetic  infiltration.  A 
limited  lencocytic  invasion  of  the  submucous  coiit  vcm  sometimes  seen  ;  but 
it  was  noteworthy  that  the  invading  cells  were  chiefly  the  lymphocytes 

>wen  in  simple  inflammations,  and  not  the  multiuuvlcar  leucocytes  seen 
tn  suppurative  easeM ;  moreover,  organisms  were  absent  The  stomach 
has  a  remarkably  active  jwwer  of  repair ;  losses  of  substance  tend  to  heal 
liv  griinulation  and  cicatrisation,  and  do  not  readily  allow  of  bacterial 
Jisorptiun.  It  looks  as  if  pyogcnetic  absorption  of  an  indirect  kind, 
%.e.  by  way  of  the  blood-stream,  may  arise  in  certain  cases  in  which  the 
gastric  tissues  are  sufficiently  weakened  by  any  one  of  several  agents, 
such   as  alcohol,  Food -poisoning,  starvation,  debility.      The  frequency 

Lvith  which  a  »troptococcu.<)  Ims  been  found  in  recent  ca&cs,  not  only  in 

'the  gastric  lesions  but  in  the  peritonitis  and  other  complications,  is  quite 
remarkable.  Accurate  hacterinlogical  investigations  have  been  possible 
in  recent  cases  only,  and  in  practically  all  of  tbc^e  the  streptococcus  has 
pr«BflDt  either  alone  or  in  association  with  the  liacillits  atti,  H.  pnttiu^ 


etc.  In  some  of  the  casos  pure  cultures  of  the  streptococcus  have  been 
oUtaiueil  from  the  gaiitric  lesiuiis,  but  feeding  and  other  exi)eriincnt8  with 
these  eidtiires  have  not  hitherto  been  successful  in  producing  the  disease  in 
animals.  A  certain*  parallel  may  lie  drawn  between  phlegmonous  gastritis 
and  the  Bocalled  idiopathic  cellulo-cutaneous  or  cutaneous  forms  of 
erysipelas.  The  i-ause  of  the  latter  is  the  Mtreptococcus  so  abundantly 
found  in  the  lymphatic  vessels  and  spaces  bounding?  the  affecteil  area  ;  but 
we  do  not  know  bow  or  why  it  entered.  We  know  that  it  is  more  prone 
Lo  Attjtck  patients  who  are  the  subjects  of  general  debility,  of  chronic 
alcoholism,  or  of  chronic  renal  or  hejmtic  diseiu^e,  or  patients  with  au 
hereditary  or  acquired  disposition  ;  but  here  our  knoirledge  ceases.  Never- 
theless, we  have  not  boon  accustomed  to  say  of  the  origin  of  idiopathic 
erysipelas,  as  we  have  been  of  phlegmonous  gastritis,  that  it  is  entirely 
unknown  ;  yet  the  two  diseases  have  much  in  common.  Indeed  it  is  possible 
that  the  same  organism,  the  streptococcus,  is  the  imme<:liate  cause  of  both 
maladies.  It  will  be  remembered  that  suppuration  is  usually  seen  in 
the  more  vimlent  forms  of  eryiiipchiB.  Dilliise  phlegmonous  gastritis 
might  thus  be  regarded  its  an  erysipeliia  of  the  stomach ;  Virchow  indeed 
likened  the  disease  to  a  carbuncle.  AVe  are  on  Ie*s  certain  ground  when 
we  attempt  to  state  the  conditions  which  favour  the  development  of  the 
streptocoi'ciis  in  the  stomach  walL  Alcohol  in  excess  woidd  appear 
to  have  a  certain  inHuence,  perhaps  even  more  than  it  has  in  the 
production  of  an  idiopathic  erysipolaa,  hocauso  the  stomach,  in  addition 
to  its  incrciiscd  vulnend>ility  as  a  port  of  n  (U'terioi-ated  organism.  Buffers 
from  the  liK-al  irritation  set  up  by  its  contents.  Dielotic  errors  may  act 
in  much  the  same  way,  oxcessivs  loading  of  the  stomach  may  make  it 
sluggish,  and  f.'ivour  the  ileposition  and  multiplication  of  oi^anisms  in 
the  submucous  coat.  Taking  all  these  things  into  consideration,  however, 
we  arc  compelled  to  admit  ttnit  the  origin  of  the  disease  remains  obacur«^ 

Symptmm. — The  sudden  onset,  the  epigastric  pain,  and  the  TomitJDg 
are  among  the  most  fret[Uent  and  trustworthy  symptoms;  but  as 
peritonitis  is  such  a  frofpient  complication  we  must  endeavour  to  diatio- 
guish  the  symptoms  due  to  it  from  thoiw  pnii»r  to  the  gastritis.  It 
is  present  in  a  large  proportion  of  the  cases,  probably  in  one-half.  In 
cases  from  which  it  was  absent  tlie  leading  syroptoms  were  epigastric 
pain,  vomiting,  fever,  restlessness,  anxiety,  delirium,  coUajne  and  oonw; 
iiUfI  these  it  will  be  usefid  to  examine  separately. 

(i.)  Pain  was  present  in  about  75  i>er  cent  of  the  cases.  In  some 
cases  it  was  preceded  by  a  chill  or  a  rigor.  It  varierl  from  a  mere  sense 
of  discomfort  or  weight  in  the  epigastrium  to  violent  pains  of  a  cutting 
or  holing  kind.  It  generally  apjieared  with  mora  or  less  suddenness  on 
the  first  day  of  the  illness ;  but  occasionally  not  till  the  second,  third,  or 
fourth  day.  It  usually  increased  in  severity.  It  was  mostly  contintiou% 
Wing  rarely  paroxysmal  and  rarely  subsiding  for  nny  length  of  time. 
It  WHS  nearly  always  tocAlii^ed  at  timt  to  the  region  of  the  eptgastrium, 
spreading  either  slowly  or  suddenly  to  the  rest  of  the  abdomen  with  the 
onset  of  general  peritonitis.    The  early  pain  is  probably  due  to  the  irrit*- 
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tiou  of  the  nerrc»  so  pluiilifuUy  present  iu  iha  submucous  coat,  and  to  its 
steady  increase  nn  the  extension  of  this  irritation  and  the  ftubsequont 
implication  of  the  serous  surface.  The  pain  i&  increased  by  pressure. 
Tbi:s  is  the  rule,  but  in  o,  few  cases  pressure  not  only  did  not  increase  it, 
but  failed  to  produce  it  when  previously  abttent. 

{ii.)  An  increased  sense  of  resistance  was  generally  present  also 
in  the  epigastric  region  at  an  early  stage ;  probably  in  many  cases  before 
tbe  local  peritonitis  had  appeareil.  Later  the  upper  part  of  the  alxlomen 
frequently  t)ccaroe  prominent  and  swollen,  and  this  local  meteorism  soon 
became  general. 

(iii.)  Vomiting  is  nearly  always  prescnL  Leube  says  **it  was  absent 
in  only  one  of  the  cases  recorded ;  and  even  then  there  was  a  disposition 
to  eraesia."  A  more  extended  nbserviiiion  ithewft  ihaL  it  was  abnent  in 
about  six  cases.  It  was  frequently  preceded  by  loss  of  appetite,  irritation, 
and  nausea,  goneraliy  of  short  duralioii,  us  in  most  cases  the  vomiting 
iUeU  set  in  on  ibc  first  day.  In  one  case  of  five  and  a  half  days'  dura- 
tion it  appeared  on  the  second  day  ;  in  another,  of  eight  days'  duration, 
it  began  on  the  fourth  day;  and  in  another,  of  nine  days'  duration,  it  did 
not  conic  on  till  near  the  end.  It  wom  frc<|ueiiUy  repeated,  sometimes 
almost  cuntintiuiisly,  ^vitbuut  any  a}>atemeiit  luitil  death ;  but  in  umny 
cases  it  ceased  in  a  day  or  two,  sometimes  altogether ;  sijmetinies  it  came 
on  afresh  as  peritonitis  set  in.  The  vomited  matters  at  first  are  w.itory, 
and  coDtuiu  alimontoiy  matter  and  m\tcu8 ;  but  in  almost  all  cases  they 
aoou  become  tinged  with  bile,  W-oming  yellow  or  sometimes  grcciLiiih. 
With  the  exception  of  one  or  two  cases  pus  is  not  recorded  as  having  been 
present  in  the  vomited  matters  ;  and  this  is  remarkable,  when  wo  remember 
that  sieve-like  openings,  large  enough  to  allow  of  the  escape  of  pus  into 
tbe  stouuwh.  were  pi-est-'nt  in  at  least  five  of  the  cases.  Prtjbably  its 
escape  into  the  stomach  took  place  too  slowly  or  in  (piantities  too  small 
to  attract  attention.  It  is  unlikely  that  it  became  altered  by  the  gastric 
juice,  for  probably  this  secretion  is  largely  if  not  entirely  in  abeyance. 
(JT.)  Jaundice,  generally  to  a  very  slight  degree,  was  present  in  abont  16 
per  cent  of  the  case«.  (v.)  Temperatiire.— In  most  cases  there  was  some 
fever,  the  range  varying  from  100'  to  !04  F.,  but  in  a  few  cases,  in 
aome  of  which  peritonitis  was  present,  there  was  no  perceptible  rise  of 
temperature,  (vi.)  The  pulse  is  generally  fidl,  stn)ng,and  at  first  but  slightly 
accelerated.  Later  it  becomes  more  rapid,  feebler,  and  often  irregular, 
(vii.)  ITie  bowels- — Diarrhoea  was  present  in  a  certain  number  of  cases, 
coootipntiun  iu  others;  sometimes  constiputioti  preceded  diarrhoea,  (viii.) 
The  mouth  is  generally  dry,  the  tongue  is  dry  ami  covere<l  with  a  white 
fur,  and  thirst  and  anorexia  are  present;  hiccup  is  frequent  (ix.)  Mental 
phenomena. — These  varied  somewhat^  but  restlessness  and  anxiety  are 
generally  pronounced  from  the  very  beginning  of  the  disease,  and  increase 
M  it  progresses.  Ttie  patient  looks  and  feels  severely  ill,  anrl  often  has 
the  a«j>ect  of  the  "11,'phoid"  condition.  Wandering  speech  and  delirium 
•re  frequent,  and  death  usually  follows  from  coma  ur  collapse,  though  the 
mind  may  remain  clear  till  the  end. 


Diagnosis, — ^The  sudden  onset,  the  localised  pain  increiised  by  pre*- 
Mire,  tho  sense  of  increased  resistancn  over  the  r^on  of  the  stomnch, 
the  bilious  vomiting  and  fever,  all  point  to  a  gastritis.  The  rapidly 
increasing  severity  of  the  aymptonis,  tho  gruvity  of  the  case,  and  thr 
early  onset  uf  punt^iiiitis,  nuiy  suggest  its  phlegmonous  character. 
Chvostek  diagnosed  one  of  his  cases  during  life,  and  EKirbeck  makea  the 
same  claim  in  Lhu  case  of  a  woman  who  suffered  from  epigastric  [>ain, 
fever,  and  vomiting  of  material  containing  pus,  but  recovered,  though 
there  was  much  gastric  irritJibility  even  seven  months  aftern-ards. 
MH'askey  suggested  a  diagnosis  of  phlegmonous  gastritis  and  cancer  in 
a  woman  who  subsequcnlty  died  and  shcwod  these  Icsiona  at  necrop«y. 
At  least  two  other  obson-era  state  that  they  have  made  a  succesaful 
diagnosis  during  life ;  but  it  is  obvious  that,  as  a  rule,  wc  cannot  hope 
to  do  moro  than  guess  at  the  diagnosis. 

/V"*7T)Afw. — This  is  aa  grave  as  it  can  be.  The  coutbo  of  the  disease 
is  rapid,  an*!  ita  dumtiou  brief.  The  mean  duration  is  about  six  and  a 
half  days.  The  shortest  course  was  one  day,  and  the  longest  about  seven 
weeks.  A  genuine  recovery  mtint  still  be  regarded  as  doubtftd.  Dor- 
Ixick,  Lin^smunn,  Pcrrin  and  Blum  bavo  observed  it,  but  the  diagnoau 
con  hardly  be  Kiid  to  have  been  really  estaldinfaed  in  any  of  those  cases. 
IXttrich's  two  preparations  in  the  museum  at  Krlangen,  however,  are 
regardorl  by  Raynaud,  I^ube,  and  others  as  evidence  that  recovery  from 
intcrittitial  suppiu-ation  is  possible. 

Trrntinmt  can  be  but  symptomatic  All  alimentation  should  be  by 
the  rectum. 


B.  The  ClFeumseribed  Form. — It  is  not  nectasary  to  treat  of  this 
fcHiu  with  the  same  ftdness  as  the  former,  since  we  need  only  discuss  the 
characteriatica  peculiar  to  it. 

£fi6lot/i/. — We  distinguish  between  the  idioimthic  and  the  roetnstatie 
varieties  ;  and  tho  latter  occurs  probably  with  a  relatively  greater  Ira- 
qiiency  than  in  the  diffuse  form.  Cases  are  recorded  as  occurring  in  the 
course  of  puerperal  infections,  infective  endocarditis  and  like  njaUdies, 
and  in  cancer  of  the  stomach.  Bacteriological  observations  arc  scanty  ; 
but  following  the  line  of  argument  employed  in  discussing  the  diffuse 
form,  we  may  fairly  conclude  that  the  disease  is  caused  by  the  arrost, 
growth,  and  multiplication  of  certain  pyogenetic  cocci  «-ithin  the  Kuhmucotis 
coot.     In  all  probability  it  is  not  invariably  duo  to  the  same  microbe. 

Pathological  Anatomy. — The  whole  stomach  is  not  so  much  altered  aa 
in  the  diffose  form.  The  absceas  is  the  most  prominent  change.  It 
variee  in  size  from  a  benn  to  thrice  the  size  of  a  man's  closed  fist  !( 
may  be  single  or  multiple,  and  it  occupies  a  definitely  cireumscriJietl 
position  in  the  submucous  coat.  The  mucous  coat  is  girnemlly  raised 
inwards  over  the  tumour,  and  is  thinned  to  a  degree  which  varies  with 
the  size  of  the  abscess.  It  may  be  pale  or  roddened,  inbict,  or  perforated 
by  one  or  more  aporttiree.  Some  authors  think  that  a  perforating  gastric 
ulcer  may  arise  in  this  way.     The  muscular  euat  is  generally  thinned 


ftbo,  or  soaititimes  softened  and  destroyed,  so  that  tbe  abscess  approaches 
thfl  serous  coat.  A  purulent  periconitis  iriAy  thus  nriso ;  but  it  may 
nppear  before  this  and  witboui  an  actual  extension  of  the  pus  outwards 
tbrougb  tbo  muscular  coat^  l*he  abactws  may  rujiturc  into  the  peritoneal 
or  pleiu&l  cavities,  into  the  lumen  of  the  etoinach,  or  even  through  the 
anterior  abdominal  w*all.  The  rest  of  the  gtomach  may  ahew  little  or  no 
chwige.     Secondary  abscesses  may  sipptiir  In  the  liver  or  other  orgitns. 

Symptoms.- — ITieac  eloaeh'  reaeniblc  those  of  the  diffuse  form,  especially 
when  the  case  ia  acute.  The  localisetl  pain  increased  by  pressure,  and 
the  increased  resistance  in  the  epigastric  region  are,  generally  speaking, 
more  roaikcd,  while  the  i^est  of  the  abdomen  is  less  p^iinful.  PrcmoDttory 
chills  or  rigors  may  be  noticed.  In  the  chronic  cases  the  symptoms  are 
leas  prouoimced,  the  pain,  vomiting,  irregular  fever,  loss  of  ajipetitt-  and 
strength,  and  gradnal  emaciation  being  the  roost  suggestive.  Occasion- 
ally all  characteristic  symptooiK  were  absent.  In  a  few  cases  a  distinct 
tumour  in  the  epigastrium  bis  been  felt  during  life,  which  was  not  always 
painful  on  pressure.  The  vomited  matter  may  contAin  pus,  or  pure  pus 
may  l»e  vomited  in  large  quantities. 

JJii>(f/ULtts. — In  cases  in  which  the  symptoms  ai-e  well  marked  and  a 
]NUpablo  Luniour  appejirs  in  the  epigastric  region,  a  diagnitsis  may  be 
made  with  some  probability.  It  may  become  more  certain  on  the  vomit- 
ing of  pUG.  In  Callow's  case  20  oz.  of  pure  pus  wore  vomited  in  the 
presence  of  the  physician,  and  other  like  cases  have  boon  recorded.  It  is 
obvious,  however,  that  a  difTercntial  diagnosis  between  a  ga»tric  and  peri- 
gattnc  abscess  can  hardly  Ite  made,  though  it  is  to  )>e  remembered  that 
the  latter  is  considerably  more  common  than  the  foi-mer. 

Prognosis  is  also  grave,  but  several  cases  of  spontaneous  recovery  after 
Uie  vomiting  of  pus  have  been  recorded. 

Trtalmfni  is  8)*mptoraatic  until  the  presence  of  a  tumour  in  the  epi- 
gastric region  renders  the  diagnosis  probable.  Surgical  interference 
should  then  be  resorted  to  without  delay.  If  an  abscess  be  found  it 
shouM  be  freely  drained.  To  wait  for  the  possible  chance  of  a  natuml 
evacuation  of  the  pus  into  the  canty  of  the  stomach  is  dangerous,  as 
every  hour  inercusus  the  risk  of  a  fatal  [Kritotiitis.  If  an  operation  be 
undertaken  in  time,  its  residts  ought  to  bo  more  promising  than  they  are 
in  subphrenic  ahncess  and  gastric  ulcer,  the  snccesKful  issue  of  wnich  may 
now  be  added  to  the  triumphs  of  modern  abdominal  surgery. 
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Mesibhanous  (JASTRms. — Thia  condition,  which  is  also  spoken  of 
as  croupous  and  diphth^^ritic  giuitritit),  is  a  rai-o  tltscue.  It  U  mut-h 
more  frefiuently  met  with  in  children  ihsn  in  adults. 

Etlologry-  —  The  diseniio  is  almost  always  secondary.  A  certain 
jtmouiit  of  evidence  has  indeed  l>e«n  brought  forward  to  shew  that 
it  may  he  priniary,  both  in  childi^n  nnd  adnlts.  Xiemeyer  says  that  in 
»omo  coses,  in  infants,  the  catoiTlml  form  of  inflnninintion  increases  lo 
the  croupous,  but  evidence  in  favour  vi  this  is  wiinliii^.  A  few  caoei 
have  occurred  in  weakly  children  as  an  apparently  primary  gastritia. 
A  primary  occurrence  in  ulultii  rests  mainly  upon  the  case  in  a  man 
aged  forty-«ix,  reported  by  Uelafield. 

The  Bceoiulary  form  in  children  may  uccur  at  any  age.  Il  hits  liccn 
found  in  new-born  children  who  have  died  of  pyaemia  (Bednar,  Orth)  or 
of  deficient  nutrition  and  debility  (Pari'oi).  l^kter  in  ehildho<~Kl  ii  mi>At 
frequently  follows  diphtheria,  a.<  Fhewn  by  Jenner,  Seitz,  Smimow,  Kud- 
drat,  Jones,  and  others.  It  has  also  occurred  in  caaes  of  scAr1atii»« 
measles,  cholera  infanttun,  and  small-pox,  in  which  there  was  a  membrane 
in  the  throat  jUso  ;  and  a  considerable  number  of  cases  have  been  rcpon^tl 
in  children  dying  of  luborculosis.  In  adults  the  disease  is  socondary  to 
diphtheria,  enteric,  typhus,  puer|>eral  infection,  small  -  pox,  infecliv« 
endocarditis,  corrosive  puisonn,  and  so  forth.     Fox  baa  seen  it  in  pKthkb, 


Hnd  Sir  S.  Wilks  both  in  gouty  kidney  and  hepatic  abscess.  It  is  qnite 
poMrible  th.it  cho  direct  causation  varies  in  diiforcnt  cases.  All  authorities 
■give  that  the  couilition  wises  in  patients  weakened  by  severe  disease, 
ill  iiuiDv  of  whom  tborc  is  also  a  pcllidu  in  the  mouth  or  thniat.  ThiK 
[itiUicle  is  not  always  the  same.  Sumetimes  it  is  a  biinple  thnish  caused 
by  the  Saceharomyee»  albvajis,  sometimes  a  true  diphtheria,  sometimes  the 
inorabranous  exudation  of  scarlatina.  In  eomo  caacs  there  may  be  no 
distinct  membrane,  but  a  haemnrrhagic  or  gangrenous  inflamm^ition  of 
the  tonsils.  The  special  sjgnifir.-mce  of  Loflter's  Imcillus  enables  us  to 
distinguish  genuine  diphtheria  from  the  non -diphtheritic  cases,  which  ofWti 
simulate  it  closely.  A  mcmbranoui>  ^tritis  may  follow  upuu  any  such 
mouth  or  throat  condition  when  the  gastric  juices  fail  to  destroy  the 
swaliowal  germsL  T>r.  Fcnwick  states  that  no  free  HCl  was  present  in  the 
vomit  of  a  child  suffering  from  diphtheritic  gastritis.  If  the  gastric  juices 
retained  their  digestive  power,  the  false  raem))ranc  should  bo  digested  as 
quickly  as  il  is  formed.  Tht>  genus  of  ordinary  inflammation,  such  as 
staphylococci,  streptococci,  pncumococci,  reach  the  stomach  frf>m  the 
mouth  even  when  there  \a  no  mouth  or  throat  le.tion,  but  a  membranous 
gasuitia  does  not  follow  so  long  as  the  gastric  juice  is  secreted.  It  is 
in  many,  if  not  in  mwit,  cases  a  tcrminil  lesion.  The  apparently  primary 
casas  in  children  are  obscure.  They  suggest  that  a  simple  membranous 
gaAtnlis  may  occur  in  thoin,  like  a  membranous  enteritis  or  colitis,  in 
\Thicb  the  membrane  may  be  composed  of  coagulated  mucus  and  a  net- 
work of  iibrin  in  varying  pi-oportiuiis. 

Pathological  Anatomy.^Tho  mucous  siu-face  of  the  stomach  is 
covered  by  a  membrane  of  varying  thickness,  colour,  and  extent.  It  is 
•ometimoe  so  thin  that  it  is  difficult  to  keep  it  whole ;  at  other  times  it 
forms  a  thick  and  consist>.>nt  layer.  Its  colour  varies  in  ditferent  olscs, 
and  sometimes  in  different  pitrts  of  the  same  case,  from  a  white  or 
wbitiah-grey  to  a  yellow  or  even  brown  or  black  tint.  It  usually  covers 
only  a  small  part  of  the  inner  surface,  and  rarely  the  whole  of  it  from 
the  cardiac  to  the  pyloric  end  of  the  ot^an.  It  mostly  appears  in 
scpanitc  patches  or  elongated  strips  along  the  swollen  mucous  ridges,  and 
usually  it  is  ttmJy  adherent  to  the  mucous  mcnibrnne  beneath,  which  in 
turn  is  usually  swollen,  reddened,  and  even  luiemorrlmgic.  Clonemlly 
speitking,  it  cannot  be  detached  without  damage  to  the  surface  of  the 
mucous  membrane.  In  a  great  many  cases  there  is  membrane  also  upon 
the  pharynx  or  larynx ;  occasionalty  it  is  continuous  over  the  surface  of 
tbe  oeBophagus  from  the  mouth  to  the  aUimach  ;  but  this  is  rare.  Usually 
the  membrane  stops  abruptly  at  the  jniiction  of  the  pharynx  and  oeso- 
phagus to  reappear  in  the  stomach.  Occasionally  there  is  a  membranons 
eoterilis  or  cohtis  also.  The  membrane  consists  of  a  network  of  fibrin, 
containing  in  its  meshes  leucocytes,  rod  blood-cells,  and  degenerated 
epithelial  cells  in  varying  numbers.  The  fibrin  usually  forms  its  main 
masif  cells  of  all  kinds  l>eing  few  in  nnmber,  though  occasionally  it  is 
■canty  and  the  cells,  particularly  leucocytes,  very  numerous.  The  under- 
lying mucous  membrane  shews  a  vai-ying  degree  of  change.     Degenem- 


tive  changes  in  the  epithetium,  with  or  without  an  inHanunatory  reaction 
in  ih&  deeper  t-isi^ues,  are  Aeen  when  the  fulso  membmue  i»  lnoei-lT 
iillai^hocL  More  extensive  chauges  occur  when  the  mcmbraiio  bocoiuot 
more  or  lu^  firmly  uttuched.  The  epitlielitim  lKM-ome»  necrosed.  Ic 
may  lose  ita  8tructLir«  and,  becoming  more  or  leas  hyaline,  blend  with 
the  faUe  morobrane,  as  in  tonsillar  diphtheria.  In  other  cases,  though  it 
is  necrosed,  it  retains  its  anatomical  arrangement.  The  differencea  in- 
dicate different  degrees  of  seventy,  and  it  is  unneceuiAry  to  draw  a  dis- 
tinction between  a  croupous  and  a  diphtheritic  form.  Bacteriological 
examinutiou  of  the  false  membrane  has  shewn  bacteria  to  I>e  somciirovs 
present  and  sometimes  absent.  Even  when  present  they  may  be  very 
scanty.  Micrococci  have  lieon  found,  and  so  have  iKicilli  of  an  in- 
detonninat«  character.  On  the  other  hand  stJipbylococci,  streptococci, 
the  Diplococcfis  hinr^htits  of  Frankel,  the  diphtheria  and  other  bacilli, 
have  been  recognised  in  certain  cases. 

Symptoms. — In  many  cases  there  arc  no  gasLric  symptoms  of  any 
kind  ;  in  others  the  ordinary  iiymptoras  of  severe  giutritis  are  present ; 
namely,  vomiting,  epigastric  pain  with  or  withont  tenderness,  anorexia, 
thirst,  and  fever;  but  in  any  case  the  symptoms  duo  to  the  primary 
disease  are  usually  so  gmvc  as  to  noask  those  pn>per  to  the  gastrie 
condition.  The  temperature  may  be  normal  or  subnormnl  in  ibe 
apparently  primary  cases  J  vomiting,  epigastric  [van,  and  a  quick  pulse 
being  the  chief  feiitures.  Kccovcry  nuiy  follow  in  two  or  three  wcrks. 
Occasionally  shreds  uf  the  membrune,  and  even  tliu  whole  of  il  forming 
cast  of  the  etnmitch,  have  been  coughed  up.  It  is  probably  iu  such  ca 
only  that  a  diagnosis  is  possible. 
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Tovin  flASTmns.  —  This  name  signifies  the  changes  produced  in 
t-he  sloniftch  by  the  ingestion  of  poii»onuus  doses  of  various  substances, 
of  which  the  chief  are  concentnitcd  acids  and  alkidiH,  arsenic,  alcohol, 
phosphorus,  and  certain  salts,  for  example,  corrosive  sublimate,  copper 
salts. 

Patholog'lcal  Anatomy. — The  extent  and  intensity  of  the  eliani 


(lepond  upon  the  amount,  concentration,  and  kind  of  the  poison. 
When  dilute,  they  act  ool}*  upon  tlio  mucous  coat;  wlien  concentrated, 
they  uct  on  all  the  coat^  pi-oducing  sloughs  more  or  less  deep,  eurroutided 
by  :i  zone  of  Intciuie  congosliou,  and  Hccompunicd  by  a  saiiguiiiuoua 
effusion  into  the  coats  and  cavity  of  the  stomach.  Alltalis  gerturally 
penetrato  more  deeply  than  acids.  The  poison  acta  chiefly  upon  that 
part  of  the  stomach  wall  with  which  it  lirst  comes  in  contact,  •Some- 
times it  act4  ujwn  this  part  only,  an  peristalais  may  be  aboh'sheil,  nr  the 
poison  be  so  quickly  diluted  by  other  gastric  contcnta  that  when  dietiihnted 
over  the  remaining  surface  it  caUHCs  no  further  damngo.  Tbue,  the 
xoiddlo  of  the  greater  curvature  opposite  the  wsophagua,  or  ibu  caidiac 
or  pyloric  regions,  are  often  chiefly  or  exclusively  affecte<l.  Home- 
times  both  the  cardiac  and  pyloric  portions  stiffer,  while  inten'ening 
pkTte  escape.  Th«  pylorus  is  fi-equcnlly  contracted.  In  the  mo«t  severe 
oaaes  the  atriMJted  part  may  bo  compU'tuly  dissolved,  producing  a  |)erfora- 
tion  which,  though  uaually  circular,  varies  in  size,  shews  highly  con- 
^(shted  and  bJiemnrrliAgicully  intiltrated  inarginit,  and  allows  the  gastric 
conientA  to  escape  into  the  peritoneal  cavity.  In  the  remaining  p.irt 
of  the  stomach  there  may  bo  little  or  no  change,  although  more  than 
)udf  of  the  organ  may  have  been  destroyed.  The  surrounding  organs 
often  i;hew  characteristic  c-hanges,  or  an  acute  peritonitis  may  be  set  up. 
Somctinu'is  there  is  nu  actiud  [perforation,  but  such  complete  softening 
of  the  aiomach  wall  that  it  tcai-u  upon  the  slightest  touch.  In  less  severe 
cases  the  raucous  coat  is  intensely  red  and  injected,  often  prci^enting 
filonghs,  false  monibrnnes,  or  ulcers,  especi.illy  upon  the  summit  of  its 
folds,  accompanied  by  haemorrhagic  oedema  of  the  other  coats,  particularly 
of  the  submucosa.  The  purulent  or  gangrenous  process  thus  set  up  may 
spread  for  a  time,  but  subside  short  of  jwrforittion,  »nd  be  counteracted 
hy  a  healing  process,  (vranulanon-tissuo  u  thus  foiTned,  which  results  in 
eicAtruatiou ;  very  extensive  deficiencies  may  be  partly  remedied  in  this 
way,  as  the  stomach  ha*  a  great  power  of  repair.  The  scar-tissue 
contracts  greatly,  and,  though  the  mucous  membrane  over  it  may  not 
be  regenerated  to  any  extent,  the  resulting  defect  may  be  very  small. 
The  contraction,  however,  nuiy  lead  to  great  deformities,  such  as  stenosis 
}i  the  pylorus,  hourglass  contnictioii,  iind  [H>uching  of  the  stomach, 
kiikolf  reconU  a  case  in  which  the  resulting  fihrosis  reduci?d  the  Rtomjwh 
to  tho  size  of  a  watch.  This  general  summary  docs  not  take  note  of 
the  more  iutiniale  changes  in  coloui',  and  other  features,  produced  in  the 
mucous  membrane  by  the  several  jioisons ;  but  a  few  brief  references 
mtiy  Ije  ma^le  to  them. 

Tht'  Corrotipfs. — Sulphuric  acid,  which  is  the  most  common  of  these 
poisons,  produces  a  tkrk  red  surface  with  necrosed  patches,  especially 
Qpun  the  rugae  ;  these  are  at  first  grey  or  greyish-white,  lat«r  they 
become  dark  brown  or  black,  as  if  charred.  This  change  may  be  seen 
over  the  whole  or  the  greater  part  of  the  inner  surface  of  the  stomach. 
The  coloiu*  will  bo  moditicd  by  the  amount  of  food  in  the  stomach  at 
the  Urou,  ur  by  the  amount  of  mucus  coating  its  surface.     If  the  coating 


be  thick  the  parts  appear  as  if  smeared  with  white  paint.  Sir  8.  Wilks 
mentiurm  a  case  in  a  woman  who  livod  soveral  Haya  after  drinking 
(lihito  sulphuric  acirl,  in  which  the  wbole  mucous  meml»nine,  of  a  bright 
yellow  colour,  lay  loose  within  th«  stomach.  Perforatiuji  is  more  fret^uuiit 
than  with  any  other  acid  ;  it  uccuri^  in  about  one-lhinl  of  the  casei. 
Nitric  acid  usually  producer  a  yellow  or  green  staining,  and  less  corroeion 
than  sulphuric.  The  effects  of  hydrochloric  acid  aometimefl  resemble 
those  of  nitric,  sometimes  those  of  sulphuric  acid.  Xo  case  of  perfonition 
has  been  put  on  recon).  Caustic  alkalis  and  their  carhonjites  produce 
inflammation,  wiih  abrasion,  idceration,  and  haemorrhage.  The  sloughs 
are  softer,  more  gelatinous,  and  less  regularly  limited.  Sir  S.  Wilks 
Bays  they  convert  the  mucous  membrane  into  a  tawny  pulp,  and  often 
perforate  the  stomach.  So  far  as  I  can  finil,  however,  i>eHroniCion  did 
not  occur  in  any  of  the  recoi-ded  cases  ;  but  in  one  case,  tn  a  woman  vho 
died  a  Tow  hours  after  drinking  a  30  per  cent  solution  of  caustic  potash 
in  mistake  for  iodide  of  potassium,  the  stomach  was  found  to  bo  almost 
completely  dissolved. 

7'fu  NoK^Meitdlic  Instants. — The  salts  of  the  alkalis  and  alkaline  earths 
may  produce  intense  inflammation  of  the  mucous  membrane,  with 
ulcemtiuu  mid  black  patc-hes  resembling  giiUgrene.  Potassium  nitrate 
and  some  of  the  l>arinm  salts  have  been  known  to  cause  perforation,  but 
this  accident  is  very  rare.  Phosphorus  causes  inflammation  .md  boften- 
ing  of  the  mucous  membrane  with  frequent  petechiae  and  even  erosions. 
Fatly  degeneration  of  the  epithelial  cells  of  the  surface  and  glands 
quickly  follows.  Iodine  causes  inflammation  and  brown  discoloration, 
sometimes  with  erosion. 

The  MettiUic  Jniiants. — Arsenic  may  cause  nothing  but  a  red  colotir 
and  au  injection  of  the  blood-vessels ;  but  after  large  doses  there  are 
usually  Dn«  or  more  patches,  varying  in  size  from  a  sixpennj-  piec«  to 
that  of  a  crown,  consisting  of  mucus  or  of  a  tough  white,  yellonnsh,  or 
even  violet-coloured  cougulatetl  lymph,  mixed  with  arsenioua  acid,  firmly 
fixed  to  the  mucous  membrane,  vHth  signs  of  intense  inflammation  around 
them.  White  spots  of  arsenic  are  also  sometimes  found  between  the 
rugae.  The  stomach  contents  are  usually  of  a  cUrk  brown  colour, 
sometimeii  yellow  from  the  [wirtial  ctmversiou  of  the  poison  into  the 
sulphide.  t>ccaaioi]ally  the  surface  of  the  stomach  looks  as  if  it  h:id  be«n 
coated  with  yellow  {Mint.  Ulceration  is  rare;  perforation  and  gangrene 
still  rarer.  The  salts  of  antimony  usually  set  up  intense  inflamnmtion 
only.  Cont>sive  sublimate  producer  softening,  sloughing,  and  ulceration. 
The  ulcers  are  often  numerous  and  small,  and  shew  a  greyish -white 
deposit  of  mercury  on  their  surface.  The  musctilar  walls  are  very  soft 
and  friable,  particuUrly  in  corrosive  sublimate  poisoning.  The  siUts  of 
cop])er  produce  much  iufluimuutiou  and  ulceration,  and  a  green  or  some- 
timea  blue  colour.  ( Fidf  also  art.  "  Metallic  and  other  Forms  of  Poisoning" 
Vol.  II.  Part  II.  p.  968.) 

Orpank  Irritants. — Oxalic  acid  acts  on  the  mucous  membrane  of  the 
stomach,  producing  a  pale  or  highly  iultamed  i-ugoee  rtppearaucc.  especially 


tovardg  the  pylorus.  This  coat  is  shriveHecl,  easily  atripi>ed  oH^  Hud  in 
6ome  ca«es  is  iKirtially  ami  even  oxtensivply  dotAched ;  tho  ve&JMjls  are 
minutely  injectod  w-itli  black  blood.  Ferfuratioii  is  rare.  Sir  8,  AVilk* 
incntiuii))  a  cast)  in  which  after  two  M'cokii  a  giiKtritiu  wan  iiei  up,  luid  the 
patient  vDmitwJ  a  greeiiish-brown  titn'd  ;  after  death  the  mucous  laem- 
hrane  vas  found  to  he  grcRnish-yellovr,  injected,  and  in  parts  abraded. 
Alcohol  uiay  cause  only  slight  congestion,  or  an  intense  du^ky  i-cd  L*olour 
and  uTcn  extravauitioti.  Crirholic  acid  causes  a  juile  or  Urown,  corrugated, 
doddcn,  and  j>artially  detached  mucous  membrane,  or  a  dry  surface  as  if 
tanned.  Conthuridcs  produces  iiilous^.!  iiitlainmatiuri  and  oven  gangrene, 
in  ijat<:l)e5  where  the  [wwder  baa  adhered.  After  ethereal  oils  or  acrid 
vegctablu  or  animal  [loiiDona  8cver**  injection  or  mcmhranouH  inflamuiation 
may  be  seen.     Food  poisoning  may  cause  intense  congestion. 

Symptoms.'  They  are  of  snddon  onset,  especially  in  the  case  of  the 
currosivi;±<.  A  audden  ^Kinelrating  heal  u  felt  in  the  stoiUHcb  nt  tho 
moment  when  the  corrosive  reaches  it ;  it  soon  increases  to  a  vivid  lnu-n- 
ing,  excruciating  jwin  in  the  stomach,  owtophagtiR,  thn»at,  and  n)nuth.  The 
epigastrium  is  sensitive  to  pressure.  There  is  intense  thirst  which  no 
dnuk  can  assuage  ;  swalloning  is  [lainful  or  imposfiible  ;  nausea,  rctubingj 
and  vomiting  follow,  and  Ijecome  more  and  more  fre-pient,  uften  almost 
constant.  The  vr»mited  matters  contain  food,  bloofi  or  alteretl  hlood, 
mucus,  Hakes  of  epithelium  or  of  the  raucous  membrane,  and  fretpiently 
traces  of  the  ]>owin.  At  first  the  abdomen  U  ii^ually  retntcted,  but 
aftenvards  it  may  become  distendefl.  There  is  uften  much  hluu<1y 
diarrhoea  coming  on  shortly  after  the  vomiting ;  sometimes  constipation 
and  tenesmus.  The  uriue  is  scanty  or  suppressed.  The  face  is  anxious; 
the  pultic  frctjuent,  small,  and  sometimes  irregidur;  tho  respirations 
quickened ;  the  extremities  cold,  and  the  skin  covered  M-ith  clammy 
8W4^t.  The  lips  and  mouth  are  hlistered  and  shrivellod,  ami  may  Ahew 
spots  of  a  characteristic  colour  or  l>e  cyanosed.  The  neck  and  clothes 
may  also  shew  signs  of  the  poison.  In  faud  cases  the  juttient  liecomes 
cyanosed,  his  respiration  is  eml^rnisset.!,  and  he  sinks  into  collapse  and 
dies;  it  may  I*  by  suffocation  or  in  convulsions.  All  these  phenonicna 
come  on  ijuickly,  sometimes  in  two  hours  or  even  less.  Tlie  vomiting 
may  cease,  but  the  |iain  Incomes  generalised  ;  meteorism  and  the  other 
classical  signs  of  jteritonitis  appe^ir,  and  the  ]mtiGnt  clios  in  three  nr  four 
dftys.  H  the  quantity  swallowed  be  not  very  great  the  symptoms  may 
UDCml  in  a  few  days.  The  patient  may  suffer  from  fever,  breathlessness, 
occasiona!  vuntitiiig,  indigestion,  and  gnulual  emaciation,  and  die  after  tho 
Upae  of  a  few  weeks  or  months.  He  may  vomit  portions  of  the  raucous 
ro«mbranc  of  the  gullet  or  stomach.  LabonllK-ne  mentions  a  case  in 
which,  fourteen  days  after  poisoning  by  sidphuric  acid,  a  membrane  was 
vomited  measuring  'JO  cm.  long  by  13  cm.  broad,  in  which  no  glands 
wen;  found.  Haiher  le&s  than  half  the  adult  patients  recover  completely 
from  the  corrosive  acids,  but  recoven,*  may  be  incomplete,  the  patient 
being  permanently  wciikened  by  means  of  the  cicatricial  contraction  of 
oesophagus  or  stomach  or  by  im[>airment  of  digestion.     In  the  case  of 
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&uch  itriuuita  as  phosphorus,  ai'sciiic,  Hiitiniony.  corruaive  sablim&le,  ibe 
coppLT  Hulu,  and  the  likti  ihe  syiuptoniiii  am  much  the  aAtii«  ;  but  tbe 
pain  and  the  romiting  do  not  usually  supervene  until  some  hoars  have 
clftpi^  after  tho  shallowing  of  pnison.  I)ejit.h  may  follon*  in  twetvo  in 
twenty-four  hours.  If  it  do  not^  the  s^'mptoms  of  general  iutoxicution 
due  to  the  particular  poison  arc  »oon  tuUlod  to  thcwe  of  tho  gastritis. 

Dlag^nosls, — This  is  iisunlly  vAsy.  If  the  patient  or  his  fricnda  do 
not  t<-l!  the  story,  an  examination  of  tho  mouth  will  show  whether  a 
corr(>>iivc  has  beuti  taken,  and  usually  aUu  wliich  it  is.  U  the  mouth 
and  tiiniat  rt^voal  noihiiig,  a  careful  examination  of  the  vomited  matt«ri 
will  usually  lead  to  the  detection  of  the  poisnti,  and  later  the  symptomi 
pociiliar  lo  each  intoxication  may  appear,  and  clcAr  up  any  remaining 
difficulty. 

Treatment. — The  first  indication  is  to  get  rid  of  the  action  of  the 
poison,  fir  u>  counteract  it.  In  tho  caae  of  irritantn  which  do  not  acl 
immediatotv.  the  stomiioh-tubc  or  a  free  syphonage  of  the  stomach  may 
bo  promptly  uscti,  if  wo  sec  tho  case  early  enough.  Emotica,  such  as 
powdered  ipocui-iuuiha  root,  mustard,  or  an  injeclioa  of  apomorphiIll^ 
may  bo  given  when  the  atomach-tube  is  inadvisabla  In  tho  case  of  the 
coritwires  its  use  is  contra-indicated,  and  mild  stimulants  and  diluent 
drinks  should  be  given,  such  as  whitt'  of  egg,  milk  and  water — mucil- 
aginous and  oily  drinks  in  tho  uise  of  the  acids — with  dilute  alkaline 
solutions  such  as  magnesia  or  chulk  and  water ;  or,  in  the  case  of  the 
alkalis,  with  dilute  acid  solutions  such  as  water  and  vinegar,  or  dilute 
citric  acid  or  lemon  juice.  These  drinks  should  be  frequently  re)»eutod 
for  some  hoiu>  or  even  for  days.  If  swallowing  lie  impossible  an  attempt 
should  be  made  to  intrmiuce  a  tube  beyond  the  obstruction  in  the 
oesopbagtLS,  so  aa  to  administer  the  antidote  through  it.  Against 
phosphorus  40-miium  dii$ca  of  oil  of  turpentine  in  mucilage  should  bo 
given  every  lifteoti  cninuteii  for  an  hour.  The  oil  should  bo  old  oil,  or 
I'Vonch  oil  {ri(U  Vol.  11.  I'art  I.  p,  fti)").  Magnesia,  also  in  mucilage,  shotUd 
be  given  next  day.  Against  uii^enic  tho  hydratod  scsigutoxide  of  iron  and 
tho  hydmted  oxide  of  magnesia  are  to  be  prescribed  (vide  Vol.  II.  Part  L 
p.  1077);  against  eorroitive  sublimate,  the  white  of  egg  (rt</f;  Vol.  11. 
Part  I.  p.  1008} ;  against  carbolic  acid,  magnesium  sulphate  (riiU  Vol.  IL 
Part  1.  p.  1020).  The  next  indication  for  treatment  is  to  combat  the 
collapse  atid  the  paiu  by  injections  uf  ether,  caffcin,  camphorated  oil. 
friction  to  the  skin,  injections  of  morphine,  ice  or  iced  drinks  by  the 
mouth,  and  perhaps  leeches  to  the  epignstritira.  The  sul>sc4)iieni 
gastritis  is  to  be  treated  in  the  usual  way. 
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Gancrenk  op  thk  Stomaih. — Pathology. — A  gangrenouB  condition 
of  part  of  the  fitoinnch  hiUI  is  seen  comparatively  seldom.  It  is  Dio«t 
{roqnently  met  with  in  cases  of  poiwming  and  when  the  stomach  is  the 
seat  of  a  caucerous  growth.  Every  patholugist  is  familiar  with  the  foul, 
ntg^reU,  Bi)d  alou^hing  miis£c^  often  st'cii  in  thia  diseaao ;  they  marine 
present  in  the  dotir  and  miirgins  of  i\w  mjiligtiant  growth  and  in  its 
vicinity,  and  may  reach  a  l-irgo  size.  The  cancerous  growth,  hy  inter- 
ference with  the  vesstils,  deprives  the  tissues,  especbilly  those  of  the 
ntucous  coat,  of  their  nutrition,  and  they  die.  llie  gatttric  jnice  may 
thus  act  upon  these  devitalised  tissnes  iw  it  does  tipon  tho  cancer  itaelf, 
and  cause  their  partial  ur  complete  solution.  It  is  hy  thii^  jirocess,  more 
freqttently  thao  by  the  extension  of  the  cancer  it^self,  tlutl  peritonitis 
ariseA  in  cases  of  gastric  cancer. 

Oangrenous  patches  or  extensive  sloughs  are  frequently  seen 
after  the  ingestion  of  various  poisons,  notably  the  mineral  netds  and 
alkalia.  Sloughs  of  the  mucous  membrane  have  also  licen  met  with  in 
a  few  cases  uf  phlegmonous  gastritis,  and  al»i  in  membranous  gastritis. 
Occasionally  the  flour  of  ait  onliimry  pitrfonititig  nlcf^r  shewA  sloughy 
tissue.  It  is  quite  possible  tliat  a  giiugi'eiious  or  at  any  rate  a  iiccmtic 
process  may  procedo  the  foriuutioti  of  luuny  such  ulcers.  NccnHnis 
naturally  follows  the  cutting  off  of  the  blood-supply  to  a  poilion  of  the 
stomach  wall,  and  on  the  solution  of  this  under  tho  action  of  the*  gastric 
juice  the  ulcer  will  arise.  The  microscopic  apiwju-ances  presented  i)y  the 
margins  of  an  ordinary  gastric  ulcer,  not  undergoing  bcali'ngj  tend  nither 
to  support  this  statement,  for  there  is  none  of  the  vascular  or  tissue  reactions 
met  with  in  an  onlinarj'  ulcer  elsewhc^ro.  I  have  met  with  ono  cise,  in 
a  man  aged  about  fifty,  in  which  a  gangrenons  prcwess  was  associated  with 
a  gastric  ulcer.  At  the  lesser  curvature,  close  to  the  oesophageal  end. 
was  an  area  alxiut  the  size  of  a  two-shilling  piece,  partly  giingrenons  and 
partly  perforated.  The  perforation  was  in  its  upper  part;  it  was  about 
the  size  nf  a  sixpence,  and  its  upj)er  margin  hud  clearly  defined  and  clean- 
cut  e<lgeK ;  its  lower  margin  w.m  formed  by  the  periioneal  and  shredd^v 
subperitoneal  coats.  This  part  gradiuilly  got  thicker,  forming  a  black 
sloughing  tissue  which,  at  the  margin  of  the  area,  was  generally  abruptly 
marked  off  from  the  surrounding  healthy  mucous  membrane.  An  early 
local  peritonitis,  most  marked  in  the  region  of  the  ulcer,  was  also  present. 
Mayer's  case,  reporterl  also  by  Lenbe,  in  which  perfnnition  occurred 
during  life  near  an  old  cicatrised  ulcer,  has  many  resemblances  to  this 
cmse.  The  perforation  occiured  in  a  black,  discolourtvl,  irregularly 
softened  area,  the  dbai-actcrs  of  which  were  not  tinlikc  those  produced  by 
cadaveric  softening.  It  took  place  suddenly  afl«r  tho  ]>atient  had  par- 
taken heartily  of  new  beer  and  black  bread.  Similar  perforations  Imve 
occurred  in  the  oesophagus  (Dittrich,  Chiari),  and  it  is  probable  that 
in  all  these  cases  a  haemorrhagic  intiltmtiun  of  tlie  wallH  of  the  organ 
vbad  first  taken  place,  and  was  followed  by  maceration  under  the 
^Action  of  the  gastricjiiice.  Von  Hecklinghausen's  case  of  a  gangrenous 
patch  nUml  the  size  of  a  shilling  due  to  thrombosis  of  a  brunch  of  the 


coronary  Jirtery,  may  be  regarded  as  corrobomting  this  view.  Habernhon 
describes  two  caseR,  one  in  a  wuman  aged  thirty-three  with  [ineiunoniji 
and  paraplfitria,  jLtul  the  other  in  a  man  aged  fifty-one  wth  pneumonia 
and  rotiul  disease,  with  several  black  slouj-'hs  sitimU'd  in  uui>-sha|»ed 
dQ]>ression8  in  the  niucuiw  nmiiihranc.  \^*ilsou  Fox  saw  sloughs 
of  thu  mucous  membnine  in  eases  of  gatigrfnous  pnenraoiiia,  and  von 
Kccklingb'iuscii  dL^scribcs  u  caise  of  aculo  tul»erculofiis  In  a  man  whose 
atoraacb  shewtH]  several  Glevattxl  necrotic  patches  which  contained 
a  fungus  helifived  by  him  to  be  their  cause.  Klolw  also  nntt  vith 
fpingivnous  pitches  in  (he  stomach  in  a  case  of  acute  yellow  atrophy  of 
the  livor  in  ti  woman  of  twuiity,  and  in  n  case  of  gangroiiotis  stonwtilia 
in  a  child  uf  four.  Dieulaftjy  describot]  a  case  in  a  man  of  ihiriy-Iive, 
with  abdominal  pain,  diarrhoea,  and  vomiting.  He  bad  a  hiiitory  of 
pain  in  fais  side  for  seren  days  l>erorc  admission.  Two  days  aft^r 
admission  bo  had  severe  baoinatcmei^ia  and  died  two  davft  aftorwanb,  The 
stomach  shewed  numbers  of  erosions  with  a  diameter  of  2-3  mm.,  manj' 
pnrlially  filled  with  bh)a<l-elot,  extending  to  tlie  anbmiicous  coat  or  decjwr, 
wbiih  lio  :iAcribed  to  the  pneumococcus  which  w;is  found  not  <»nly  in 
the  gastric  erosiuns  but  in  a  eocxixtent  inBanmiation  of  the  huig»,  of  the 
pericanlium,  and  of  the  peritoneum.  Necessarily  rare,  howuvcr,  as  such 
caues  undoubtedly  are,  we  may  oonchide,  I  think,  that  severe  injnry, 
such  as  the  severe  over  disten.sion  in  Mayi-r's  case,  or  infective  cmholi, 
especially  in  imtients  wbose  strength  has  been  sap|»cd  by  severe  dis«w»e, 
may  set  up  arterial  obstruction  and  cunsci|iictil  infun-tion.  or  a  direct 
necrosis.  We  have,  lastly,  ta  dett-rmine  whether  a  primary  gan{^ne  of 
the  stomach  exist^i  a[>art  from  the  action  of  corrosives.  On  hytx>theticfll 
grounds  we  may  8Uppo»o  tbat  it  doe«.  If  primary  suppuration  exhU 
why  not  gangrcno  i  Yet  very  little  eviilence  can  bo  bnaight  forward  in 
support  of  this  opinion.  The  sloughing  {uitcbcs  which  occur  in  thfi 
mucous  membrane  of  the  stomach  in  anthrax  can  luirdly  be  citud,  u 
they  exist  only  along  with  intestinal  lesions ;  but  Klelw  baa  described 
a  cue  in  which  the  swollen  mucous  membrane  of  the  stomach  shewed 
a  few  brownish-red  patches  like  partially  gangrenoiis  areas.  Thow 
presented  an  abundant  roiind-ccllcd  exudation,  and  nuroeroits  spore- 
CDntainiug  bacilli,  varying  in  length  from  59  to  ll"7/i;  these  were 
founil  upon  tht>  friw  surface  am)  in  the  lumen  nf  the  gastric  gtanda, 
frwpiently  8e[>aratiNg  the  cells  from  the  Iwaement  niembrant".  There 
were  no  rcnind  colls  except  where  the  bacilli  wore  present,  the  latter 
apparently  coming  firat.  In  the  light  of  more  recent  work  it  is 
doubtfiU  if  these  bacilli  were  not  merely  accidchtaL  Naaso  ami 
Onh  descriho  a  pomewhat  similar  case  in  a  man  aged  sixty  who 
suddcidy  fell  ill  and  di(^l  aft«r  vomiting  much  blood,  llie  diagno«ts 
WAS  g)uitric  ulcer,  but  the  necropsy  Khcwed  muny  mirfaco  louea 
in  the  mucous  memta-ane,  and  tliat  the  gangrenous  process  bad 
spread  deeper  than  in  the  last  case,  having  at  one  place  eroded  a 
branch  of  the  coronary  artery.  Bacilli  were  present  in  these  le«ious 
alto.     It    would    thus  appear    that   a    local    primary    gangrene    of    the 
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Btomiit^h  may   occtir,   but  that  it    la   uiuoiig   lUo   rarest  of  palhologicul 
curiositits. 

Symptoms. — There  are  no  syrnptoins  proper  to  the  gangrenous  proct?««^ 
oxcept  the  appearance  of  shreds  of  tho  mucous  membrane  m  the  vomited 
matt«r ;  and  this  happens  chiefly  in  toxic  gnstvilis.  Thoy  should  \m 
cwrcfully  lo«)ke«l  for  in  idhcr  cases,  however,  iw  I  waa  iincc  able  from  ;i 
inicro!4fvipir  examination  of  ji  .sliroil  nf  titiKue  thiiH  brought  up  u>  ili.ignose 
ft  cJinrtT  *»f  the  stomach  in  a  nuiii  untlcr  thiily  years  uf  »^,  in  whom  all 
the  other  syniptoms  were  consistent  with  !*iinp1e  caluirh  or  ulcer.  In 
ntost  ciises  the  ^ngrene  is  entirely  ovcriihjulowed  by  the  concomitant 
rlisonitc  nnd  in  othera  tho  signs  siiggent  no  more  than  an  ulcer  or  an 
•cute  gastritiR. 
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Cirrhosis  ofthk  Sto.ma(H. — In  this,  one  of  the  rarest  of  sioni-'wh 
TectionH,  then*  is  marked  thickening  of  the  suhmucusa,  accouipiinlcd 
hy  thickening  in  the  muacutar  and  serous  coat*.  It  Jiaa  been 
lescrihefl  hy  rarioiu  writers  umier  different  synonyms,  namely,  plastic 
linitia  liy  Itrinton.  hypertrophy  by  Wilson  Fox,  fibroirl  induration  by 
Uaudlicld  .'one*,  ^iclerwis  by  Snc!lor,  cirrhosis,  an^i  so  on. 

EUolOgry. — Tho  nimiber  of  cases  recordeil,  though  small,  bis  nipidly 
incrc»«ed  of  recent  years.  They  are  almost  eqttallv  clivii]c<l  between  the 
two  sexes,  and  thu  average  age  of  o<:curreiicG  in  man  seems  to  hv  about 
50,  and  in  woman  somewhat  niiilor  40.  OUsorvorn  generally  seem  to 
think  that  the  most  important  point  in  the  disease  is  the  dott*inii nation 
as  to  wht'tlier  it  is  caiicorous  or  ni>t.  All  the  earlier  xvrit^rs  (Andral, 
Cnivcilliier,  Jlrinttin,  llabenhon,  Wilson  Fox,  Wilks)  have  denied  its 
cuioerous  nature,  though  it  must  be  ailmiitcd  that  tlie  microscopio  part 
of  the  evidence  upon  which  they  relied  was  imperfect..  They  considert'd 
tlie  disease  as  a  primary  ein'hoeis  of  the  snbmucosa  of  a  simple 
piuflamiuntory  nature,  honioluguus  with  tho  common  cirrhosis  of  the 
liver ;  and  rcganled  the  changes  seen  in  the  other  coats  a*  subsciiuent 
and  subsidiary  thereto.  Bret  and  l'a\"iot  have  stmght  to  prove  that 
the  leaton  is  really  cancerous  ;  they  basu  their  contention,  not  so  much 
upon  tho  microscopic  appearances  of  the  submucosa,  which  they  admit 
evfn  in  their  own  cases  di<l  not  show  a  structui-e  clpiirly  indicative 
of  cancer,  as  mmn  the  condition  of  the  perigastric  lymphatic  glands — 
which  <lid  shew  characteristic  epithelial  cells — and  upon  the  presence  of 


metastatic  growths.  They  argue,  further,  that  all  preriously  reported 
casos,  from  their  strong  sinnlnrity  tfl  thoir  mm,  were  really  of  the  aaine 
imiui-e.  This  is  u  doubtful  inference.  They  have  siicceeiletl  in  shewing 
uitly,  what  wu»  lung  l»elieve<l,  that  u  cirrhotic  atrophic  cancerous 
iQ^ltmtioii  of  the  walla  of  the  stomach  tmiy  so  sitnulate  a  simple 
cirrhosis  of  that  organ  as  to  bo  inrlistinguishable  from  it,  save  hy  a  mosi 
careful  and  searching  microscopic  examinatrion.  Uochc,  Vaucrtn, 
Cignozzi,  Kivt't,  anil  othei-fi  have  recorded  cases  which  they  slate  tu  l>e 
cancerous  io  nature,  and  it  ts  not  improbahle  that  several  of  the  cases 
recorded  as  simple  may  have  been  canceroiis.  In  my  own  case  the  wide 
extent  of  the  lesion  ma«]e  cancer  seem  improbable,  and  nticroeoopic 
examination  shewed  beyond  all  doubt  that  thia  impression  was  correct. 
There  is  nothing  inconsistent  or  improlKiIile  in  llie  HupjHwition  of  a 
simple  gastric  cirrhosis.  We  meet  with  a  like  condition  in  other  organs, 
as,  for  oxiiiuplc,  in  llio  liver  and  kidney;  find  in  the  deeper  layers  of 
the  skin  beiiCLith  the  epithelium  we  find  dense  fibrous  growths,  either 
localised  or  disuse,  in  cheloid  and  sclerodermia  respectively,  for  the 
origin  of  which  we  are  unable  to  juxount.  It  would  thus  appear  that 
a  cirrhotic  condition  of  the  stomach  may  arise  either  fi*om  a  simple  or  a 
cancerous  condition.  In  the  latter  case,  when  no  metiistutic  growths  are 
formed,  the  cancer  becomes  atrophic  and  the  condition  Iwcomes  practically 
identical  with  cirrhosis  of  non-cancerous  origin.  That  is,  the  cancer  as 
such  does  not  appeiir  to  have  much  intlueDce  ;  it  is  the  gastric  cirrhoeia 

whicli  follows  which  is  of  chief  importance.     Alcohol  wn^  i .^t.,,!  i,^ 

Brinton  jis   a  likely  esciting  cause,  but  little  dependent.  .1 

U|>on  it,  for  not  only  is  the  disease  rare  as  compared  witii  Hit;  li..Mjiiciicy 
of  over-indulgence  in  lilcohol,  but  we  find  that  in  the  ^real  nuijoriiy  of 
cases  there  la  no  history  of  alcoholism.  Sy^ihilis  is  shut  out  iu  a  similar 
manner.  An  attempt  has  been  made  to  shew  that  the  disease  spreads 
from  without,  and  chronic  perigastric  peritonitis  is  pointed  to  u  the 
prior  condition,  and  as  the  cause  of  the  stomach  changes.  It  is, 
however,  quite  as  proltable  that  the  changes  arc  concomitant,  or  even 
that  in  5onie  cases  the  sequence  is  reversed.  There  is  another  and  ijuite 
distinct  form  of  cirrhosis  which  fi^piontly  follows  chronic  gvatric 
ealarrli  mid  atrophy  of  the  glands.  Here  the  first  change  is  in  the 
mucous  coat,  which  becomes  thinneil,  atrophied,  and  soinetiiiies 
sclerosed.  The  inflammation  extends  to  the  sulimucosa,  generally  in  all 
irrfguLir  way,  giving  rise  to  patches  of  filiroiis  thickening,  soniotiiiiM  of 
e<insidotable  size,  which  arc  ino^it  ft-c({ucnt  and  abundant  in  the  region  of 
the  pylonw,  and  may  lead  to  a  certain  amount  of  hy[>ertrophy  of  the 
muscular  ca-ii.  The  cavity  of  the  stomach  is  geni<rally  diiatixl.  In 
a  well-marked  case  under  the  care  of  iVof.  ClitVord  Allbutt  the  proceas 
seemed  to  Imvc  arisen  in  the  cicatrices  of  healed  ulci'rs,  whence  it 
invaded  the  whole  stomach.  The  organ  was  much  cnntiuctod,  and  the 
patient  ultimately  died  of  pyloric  stenosis.  The  ulcers — aimple  ulcers 
wliich  healed  sonndly — oceuned  between  the  ages  of  twenty  and  thirty, 
and  death  ensued  from  stenosis  some  ten  years  later.     Judging  from  tJw 
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scare  the  ulcers  had  heoii  of  cotisidemhie  6xt«Dl  and  seventy,  ftmi  the 
result  a  son  of  cheloid. 

Pathotog'ical  Anatomy. — The  stomach  as  a  whole  is  markedly  dimin- 
ished in  size,  Hrm,  roiintled,  and  elastic.  In  ailvanned  caseit  it  resembles 
II  thick-walled  india-nihber  tube,  hlown  out  at  one  end  (cardiiic).  It  ia 
increased  in  weight,  and  when  opened  does  not  collapse.  When  cut  it 
■ofUMi  gives  rise  to  a  creaking  sound  like  ciirtihigc,  imd  there  in  oonsider- 
nftble  re-siatance  to  the  pnssage  of  the  knife  through  itA  wallR.  The  cavity 
is  much  reduced ;  in  some  cases  its  capacity  falls  to  Hltle  more  than  two 
ounces  ol  fluid.  The  thickening  of  the  wall  is  greatest  in  the  pyloric 
region,  frequently  attaining  six  to  eight  times  the  nnmia]  mean,  and 
it  may  even  reach  the  thickness  of  an  inch.  It  gradually  dimininheK  until 
the  cariliac  extremity  ia  reached,  where  it  may  l>e  slight  or  practically 
absent.  In  a  certain  number  of  cases  it  implicatos  the  pyloiic  half  only  of 
the  organ;  vory  rarely,  indeed,  does  it  affect  the  whole  organ  uniformly. 
It  is  said  not  to  pass  beyond  thi;  pvloric  and  oeKOfthagcjil  npi'iiings 
respectively ;  but  in  a  case  of  my  own  this  change  was  found  through- 
out the  gaatro-intcstinal  tiact  from  stoniucb  to  rectum,  excepting  the 
duodenum  and  upper  jejunum.  The  aperture  of  the  pylorus  may  or  may 
not  bo  contracted.  The  colour  of  the  section  of  the  stomach  wall  is  a 
dtdl  opaque  whito,  and  all  the  coats — mucous,  submucous,  musctdar,  and 
serotia — stand  out  clearly  from  one  another.  The  chief  thickening  is  in 
the  Bubmucosa ;  but  it  may  he  surjKLitsed  hy  that  of  the  niiiseular  coat. 
The  mucous  membrane  is  usually  pale  and  smooth,  or  ridgofl  or  mammil- 
laled,  that  ia,  beset  with  little  projections  closely  studded  together  ;  but  it 
is  sometimes  congested,  sooieLimes  cxcoruLtcd  and  ulcerated.  The  micro- 
scope osuaily  shews  very  little  thickening,  atrophy,  or  signs  of  catarrh. 
The  gastric  tubules  are  rai-ely  separated,  bent,  or  ileformed  by  any 
inl«rstitial  fibrous  growth.  The  cells  may  be  gramUar  or  fatty,  bur  in 
many  cases,  and  in  many  sites  in  one  case,  they  nuty  seem  very  little  altered. 
In  my  own  case  there  was  in  places  a  fairly  abundant,  small  round-celled 
exudation,  of  a  recent  nature,  irregularly  distributed  between  the 
tubules ;  and  the  secreting  cells  themsclvo»  were  smaller  than  nurmal, 
and  often  detached.  The  subraucosa  is  firm,  opaque,  white  or  greyiali, 
and  glistening.  Microscopically  it  is  seen  to  be  composed  of  \vhite 
iibrouB  tissue  arranged  in  in*egular  bands  and  networks.  The  (ibres 
are  mrely  dense,  but  are  usually  well  formed  and  devclo|>e<l,  and  only 
occasionally  rudimentary  and  mixed  up  with  many  cells.  Very  little 
notice  has  been  taken  of  the  condition  oi  the  >jlofMl- vessel  ft.  In  my  own 
case  they  were  compamtively  few  in  nnmluT,  and  shewed  thickening  of 
their  outer  eoats  and  sheaths,  hut  no  signs  of  any  eudarteritii-.  In  a 
number  of  eases  eancer-cells  have  been  found,  while  in  a  few  the 
embryonic  nature  of  the  growth  has  been  suggestive  of  sm-comn.  In  my 
own  case  there  was  no  resemblance  whatever  to  either  the  one  or  the 
other.  The  muscular  coat  is  thicker,  firmer,  and  jialcr  tlian  uomiut ;  it 
if  penetrated  by  fine  bands  of  fibrous  lis^iue.  visible  even  to  the  naked 
eye,  passing  outwards  from  the  submncosa  to  the  subserosa.     Under  the 
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inieroBco|>o  the  inusuular  fibres  lire  seen  to  l^  greatly  inereaaed  in 
numl«rs,  especmlly  in  the  ciiTiiLir  laytr ;  and  genendly  thoy  sliew  also 
Hti  iiitiUmtian  uf  Khi-oua  tis^ut^  either  ruslrictt!(l  to  dufiiitte  straiuls,  or 
diffiuely  and  intimately  mixetl  up  with  the  ratiacle-fibres,  aa,  for  example, 
in  an  old  myoma  ntfiri.  Tho  serous  coat  witli  its  Kuhsorofta  is  goncrnlly 
thiokenod,  often  considerubly,  ao  that  its  surface  has  a  dull  vhite  Dp:u|ue 
look  iusUMui  of  it«  noiTTial  cli'Jir  und  Hliiiiint:  np[H-:[nince. 

Other  signs  of  extensive  or  subacute  peritonitis  are  not  wanting  in 
many  cases  \  for  thickeiiiiigii  and  upucitioti  of  the  gastro-hvpttlic  and 
gastro-colic  omenta,  of  the  tissues  behind  the  stomach,  and  other  ti^ues 
around,  or  of  iho  peritonoum  elsewhere,  have  been  ohsen'ed.  ExudMtion 
of  lymph  on  the  intestin.il  coils,  Hbrous  adhesions,  ascites,  general  dropty, 
or  cirrhosis  of  the  liver  nuty  cooxinI  with  it. 

Symptoms. — It  would  appear  that  in  some  cases  the  disease  has  run 
its  course  without  giving  rise  to  any  syniptoma,  death  being  due  to  some 
intercurrent  nudady.  Tn  such  cases  the  changes  are  eaid  to  be  slight. 
In  the  great  majority  of  the  ease*  wcU-niarked  symptoms  have  tome  oi». 
sometimes  suddenly,  sometinics  insidiously.  Pain  in  the  epipistrium  n 
the  chief  of  those.  It  variea  greatly  in  diffprent  cases,  and  at  diffenmt 
times  in  the  same  c,^se.  It  may  be  slight  or  very  severe.  It  cmnes  on 
at  first  only  after  food,  generally  inimedlMtely  after,  and  usually  becumes 
more  severe  aa  the  cane  progres.-ics.  Vomiting  is  aUo  very  fretptently 
present ;  it  sets  in  aft^r  the  pain,  at  first  occasionally — say,  three  timm 
a  week  or  so — but  gradually  inciDosing  in  frequency  and  severity,  until 
it  may  occur  many  times  a  day.  The  vomited  matters  may  consist  of 
the  ingested  food,  of  clear  watery  mucuK,  or  later  in  tlie  diseBue  also  of 
cofte^-grrjund  materijd,  or  oven  pnre  blood.  The  haematemesis,  which  is 
due  to  the  congt^stion  and  sometimes  to  the  ulceration  of  the  mneon& 
coitt,  is  occasionally  copious.  Sometimes  there  is  tenderness  on  pressure 
over  the  epigaatric  region ;  but  this  syiQptom  is  often  delayed.  The 
ApfMtite  is  had,  though  it  may  remain  good  for  a  considerable  time,  and  the 
patient  may  complain  that  formerly  he  could  take  a  good  meal  and  now 
is  troubled  nilh  a  sense  of  distension  ur  jwiin  or  voniiting  before  his 
hunger  is  satisfied.  There  is  ui^nally  constipation,  at  any  rale  for  a 
considerable  time.  There  is  at  the  same  time  a  steadily  advancing 
anaemia  and  emaciation.  Since  these  are  symptoms  mostly  oharacterifitic 
of  chronic  gastric  catarrh  and  of  perforating  ulcer,  it  is  obviously  im- 
possible by  their  means  to  iliiigturfto  )>eLween  them  ;  but  as  the  gmttric 
drrhosis  advances  a  tnmour  be<*omej»  patpabk-  in  the  epigastric  region : 
occasionally  Ifclow  tho  ribs  on  the  left  side,  and  exceptionally  on  the 
right  side  :  it  vai-ies  in  size,  i.^*  n:iund  or  sausage-shaped,  firm  and  stnootb. 
is  fairly  movable  from  side  to  Ride,  and  also  slightly  from  above  down- 
wards. If  cavight  with  the  hand  and  prevente<I  from  mox'ing  when  deep 
respinitioiis  are  taken,  it  is  said  to  slip  immediately  iipwaiiU  when 
tiberatwl.  Percuiwion  over  the  tumour  is  never  dull,  and  generally  give* 
a  resonant  or  modurattily  resonant  note.  An  ascites  h:is  been  found  in 
some  cases,  and  a  general  dropsy  in  others.     Cirrhosia  of  the  liver  Is 
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oocuionally  preientKUo.  The  Hiiiicmiii  and  emaciation  advance  steadily, 
tbuugb  for  a  long  time  the  blnnrl  coiint  may  hv.  cnmpjiraTively  high,  and 
thv  ntal  powers  giiiduiilly  djniiniith  ;  the  patient  iisiiaily  dies  from  usthenia. 
The  rapidity  of  thv  process  seoms  to  vnry  greatly  :  it  generally  lusts  for 
many  yt-urs,  though  in  »onie  caites  tho  symptumtt  diito  hack  for  only  a 
few  montbii  or  even  leas.  It  is  protKthie  that  the  disease  is  then  fairly 
veil  eetablishod  before  it  gives  rise  to  any  sympt^mis.  In  Prof.  Allbiitt's 
eoee  the  gymptoms  were  those  here  tlcariibed.  but  no  droiwy  ap[M*ared. 
Not  only  could  tb«  stomach  Iw  mjinipulat-eii  ami  its  size  ast'ertatned,  but 
it*  movement.^  were  very  active,  and  conspicuous  in  both  directions. 

Dia^osis. — The  ap]K.-amDce  of  the  tumour  is  the  first  trustworthy  in- 
dication of  tbc  nature  of  the  disease  ;  it  cnabica  as  to  set  aside  simple 
gHAtric  catarrh  and  nicer.  Tb<!  presence  of  a  tumour  is  equally  character- 
istic of  cancer ;  but  from  thi.'?  diseasts  we  may  be  able  to  distinguish  it  by 
the  smoothness,  mubilily,  and  sfuii-tympiinitic  note  of  the  tumour,  the 
time  of  onset  of  the  vomiting  and  the  imin,  the  infrequeiicy  of 
haemate meats,  the  absence  of  signs  of  metastaAis,  iind  the  long  duration 
of  the  malady.  Prof.  Osier  an<l  others  have  in  this  way  made  aucceflsfid 
diagnoses.  PcristaL^is  may  be  visible.  Fn-e  hydrochloric  ncid  is  nb^icnt 
from  the  gastric  juice  in  many  cases  whether  cancerous  or  nut.  The 
imoch  may  lie  waahed  nut  ami  an  attmtipt  mailo  tn  ascertain  its 
Capacity;  if  it  doi^  not  hold  more  than  2.  few  ounces  the  diagnosis  will 
lie  8upport4.l1. 

Treatment. —  Under  the  ordinary  treatment  of  gastric  catarrh  or 
of  nicer  the  earlier  symptoms  often  inipinve  greatly  for  a  time.  liater, 
when  the  nature  of  the  disease  becomes  probable,  the  chief  indication  is 
to  sup[Hirt  the  {laticiit's  strength.  A  mild  and  bland  nutntioiis  diet 
should  be  given  in  small  (guantittes,  and  tcpeatod  nt  more  freiiuent  in- 
tervals than  usual.  Milk,  combined  at  times  with  cream,  strong  soups, 
liecf  cssencee,  raw  minced  beef,  and  so  forth,  should  be  chioHy  relied  upon. 
Nutrient  enemat  may  alito  l)e  u^ted.  Repeated  lavage  of  the  stomach 
with  dilute  soda  solution  hiv*  been  tried  in  some  cases  with  a  favourable 
<r&iull.  The  «iuantity  of  lluid  fntrodiicefl  should,  it  is  said,  be  increased 
gradually  until  the  [Ktticnt  can  l>ear  about  one  litre  with  comfort.  Among 
me*lirine-K  opiimi  is  the  most  hit;hly  recrtm mended.  Cocaine  internally, 
Ami  leeches,  miistanl  blisters,  or  hot  applicjitinns  to  the  epigastrinni,  may 

90  be  trie*!  for  the  purpose  of  alleviating  the  pain.  Gastric  tonics  may 
do  some  gtHxl.  Ciises  of  recovery  are  i*eporte<l  by  Scbnettcr  and  also  by 
J.  W.  F.  Smith  ;  but  in  estimating  their  value  the  difficulties  in  the  wjiy  yf 
ilifhi  bit  able  diagnoeis  iluring  life  have  to  Iw  considered.  Koux  reconls 
cane  in  a  man  of  33  on  whom  ho  performed  an  anterior  gastro- 
enterostomy to  relieve  the  di.strc»sing  symptoms.  Tlic  stomach  wall  was 
tly  thickened  and  it*i  cavity  greatly  diminished.  The  o]>eration  was 
difficult  owing  to  the  rigidity  and  friability  of  the  gastric  walls,  but  the 
iMiient  made  a  good  recovery  and  was  in  good  health  3^  years  after- 

ards. 

R.  F.  C.  LKrrii. 
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ULCER  OF  THE   STOMACH 

By  Ihe  IbUj  Pruf.  JiLH'8  DuKsiureu),  M.l>..  F-ItCP. 
RVNONYM». — Perforating  lUcer,  SifitjfU  ulcer,  Houwl  uker,  PfpHc  uJcer. 
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Definition.  —  An  afi'ection  of  the  stomach  diaracterised  clinicailj  by 
loculised  pain,  vomitin)»,  and  haeraatemesis ;  and  pathologically  by  a 
circiimscribod  h>»6  of  &ub>)ttincti  of  one  or  tiioro  coats  of  the  stumncb  by 
a  process  which  appears  to  be  a  necrobiosis. 

Etiology.  —  Frfi/ueuri/. — Gjwtric  ulcer  may  1m;  regarde<l  as  fairly 
common,  liiit  its  precipe  incidence  is  very  difficnlt  to  fortnnlat«.  Statutici 
baaed  on  post-mortem  roeoi-ds  arc,  aa  l>r.  Byrom  Bramwcll  boa  |iointcd 
out,  apt  to  be  fallucioua,  inasinuch  as  aU  open  uloon  are  uot  discovered, 
cicatrices  of  healiKl  ulcera  are  often  overlooked,  auperficint  ulcers  may 
heal  without  leaving  visible  scAre ;  and  la.itly,  some  ciwitrices  may  1» 
due  to  causes  other  than  gastiic  ulcer,  such  as  syphilitic  anit  tabereuloua 
lesions.  Neither  can  clinical  sUtistics  be  relied  U[X)n  to  give  u  fuir  con 
caption  of  the  frequency  of  the  disease,  as  cases  which  on  accurate 
investigation  prove  to  be  hyperchlorhydria,  gastralgia,  and  so  forth,  arr 
in  many  instances  returned  as  ulcor.  l>r.  Hale  White  eren  In^ievca  tl 
the  usually  accepted  HtAli^tics  of  ulcer  ai-e  rendered  entirely  fidUcit 
more  especially  with  regard  to  the  age  and  sex  incidence,  by  the  failure 
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to  iltfTmeiitiate  (.■ascii  of  hnemateniesis  wbicb  deijcnd  upon  an  ooxiiig  of 
bloud-from  the  gualric  mucxisa  ("(rastrostaxia,"  vidf.  p,  479). 

The  incidence  of  gastric  ulcer,  as  shewn  in  tho  poftt-mortem  and 
clinical  records  available,  exhihita  some  variation  in  different  purts  of  the 
world.  Potit'iuortcm  atatistio*  give  a  froquenej  varying  from  1  to  20  per 
cunt  of  all  autopsies  ;  Welch  found  opf  ti  ulcers  ur  ecars  in  5  pt>r  cent  of 
il'^0.'>2  nutopsies  collected  from  contincniid  sources,  which  is  identical 
with  tho  percentJige  dctennined  by  BriiUon.  In  Berlin  gastric  ulcer 
appears  to  b«  relatively  infrequent ;  Beribold,  from  obflervatioiiB  betwcon 
the  years  lriC8  and  187-',  notetl  its  occurrence  in  2*7  per  cent  of  the 
autopsies  at  the  Charity.  In  iMunich  it  was  obser\'ed  by  Nolte  in  1'2 
per  Cflnl  of  3500  autopeiee.  In  Zurich  Stidil  observed  it  iu  2*16  per 
cent.  In  Erlangon  it  was  noted  by  v.  Zicmason  in  4.') J  per  cent.  In 
Kiel,  by  GrieAS,  in  83  per  cent.  Tn  Copenhagen  gastric  ulcer  is  more 
common,  being  found  in  1.1  per  cent  by  Stareke,  and  in  *30  per  cent  by 
Griinfeld.  In  Londun  the  Femvicks  noted  the  occurrence  of  gastric  ulcer 
in  4-6  per  cent  of  10,000  autoiwies.  In  America  C«nipbell  Howard  (75) 
tabulated  open  ulcera  or  scars  in  1'32  per  cent  of  10,841  autopsies  jier- 
fortned  in  ten  hospitals  of  seven  citiea.  Among  the  first  tboiisand 
autopsies  at  tho  Jobii^  Hopkiuii  Hospital  there  were  nine  cxauiploa  of 
ulcer  of  the  stomach  (Osier). 

The  freiguoncy  of  gastric  ulcer  as  ahevn  in  clinical  statistics  varies  as 
foUoirs : — In  Hreslau  and  Ziirich  Lebort  found  gastric  ulcer  in  0'6G  per 
cent  of  41,688  mc<JicaI  admiesioiia  l}etwecn  1853  and  1873.  In  the 
Charity  Hospital  of  Berlin  ulcer  was  met  with  in  133  per  cent  of  42,219 
admissions  between  1888  and  1898.  In  Lonrlon  the  Konwicks  noted  the 
occurrence  of  ulcer  in  0*82  per  cent  of  ■\Ti,~\^  admissions  to  the  Lonilon 
Hospital  and  the  London  Tcmpcrunce  Hospital  in  ten  years.  In  oUOO 
eonsecutive  outpatienta  it  was  met  with  in  0*74  per  cent ;  the  fretpiency 
for  in[iatient8  and  outpatients  combined  being  0'78  per  cent.  In  ll/lin- 
burgh  gastric  ulcer  apiMjars  to  be  more  frtquent ;  in  35,602  medical- 
adnuAioits  to  the  Edinburgh  Bojal  Infirmary  in  eight  years  it  occuiTed 
in  2*2  per  cent.  In  76G5  outpatients  it  wm  met  witli  in  (t*0!'  per  cent. 
The  combined  infwticnt  and  ontjiaticnt  incidence?  In-iiig  3"02  per  cent 
(Byrom  Bnimwclt),  almost  three  times  that  of  Lun<lou.  In  .Ymerica 
Caunpbell  Howard  found  that  0  57  per  cent  of  161,599  admissions  to  the 
medical  wards  of  fifteen  hospitals  distributt-d  among  eight  diies  were 
diagnosed  as  gastric  ulcer. 

^■r. — Gastric  tdcer  is  more  frequent  in  females  than  in  maU-.-i.  Here 
•gain  the  data  obtained  from  post-mortem  and  clinical  statistics  do  not 
agree ;  and  further,  there  are  variations  in  different  localities  and  at 
different  periods.  The  generally  accepted  ratio,  aa  determined  from 
autopsy  BtJttistics,  is  2  to  1  (Brinton,  Danzigor).  At  the  Manchester  Koyal 
Infirmary  the  incidence  in  females  was  somewhat  greater,  2'5  to  I  ;  other 
observers  give  a  somowhat  lower  rate  of  incidence,  as  1 1  to  8  (Stetner), 
VI  to  I  (Haberfihon  (69)),  134  to  126  (Kiegel),  3  to  2  (Welch,  the 
Fenwicks).     In  BresUu  Lcbert  found  il  to  be  more  common  in  males-- 


3  oi'  4  to  I — whilt  ill  Zurich  it  nas  more  comniuii  in  females,  (.'liiiiml 
records  shew  a  still  biglier  incidence  in  femiiles,  3  to  1  (the  Feiiwit'kn),  II'.') 
to  1  (Leh(>ri},  which  woitld  fteem  to  indicate  that  whdst  femaltA  arc  the 
more  stmreptilile,  they  arc  less  linblti  to  siiccitmb  to  the  diseAse.  The 
Foiiwicka,  dislin^ishing  between  acute  ulcers  which  heal  rcndily  and 
except  by  i>i'Tft>ratii>ii  rarely  provu  fatal,  and  chronic  ulcers  which  an* 
progressive,  heal  taniily  ami  often  imperfectly,  find  in  81*  autopsies  with 
open  ulcer,  30  acute,  3  in  males  and  27  in  females  ;  and  59  chronic,  -l^l 
in  males  and  1 6  in  fomaloii.  From  this  they  conclude  that  whilst  acute 
ulcei-R  are  almost  confined  to  young  feinale<!,  Uie  chronic  form  of  the 
disease  is  moro  common  in  males. 

The  dih[Mrity  in  the  ])O9t'ni0i'tum  and  clinical  statistics  of  the  wx 
incidence  of  gastric  ulcer  is  dilHcult  to  explain  :  it  may  be  due  to  the 
ffuirs  of  acute  ulcers  Ix^ing  more  easily  overlooked,  fir  to  the  incluttion  in 
the  clinical  conception  of  g;istric  ulcer  of  some  other  condition  which  is 
relatively  very  common  in  females,  a«  has  been  advocated  for  some  yettn 
hy  Dr.  Hale  White. 

.4^f. — Generally  speaking,  gastric  ulcer  occurs  most  fre<|uently  between 
the  agOB  of  20  and  10— in  females  liotween  20  and  30,  in  nialort  between 
30  and  50.  Brinton's  statement  that  the  frequency  of  ^a^tnV  nicer  appears 
to  increjiHc,  alluwing  for  the  numlier  of  persons  living  at  the  ViU'iuiu  ii^ 
periods,  with  advancing  years,  being  based  on  the  occurrence  of  ulcers 
and  scars  in  cadavers  of  various  ages,  is  open  to  the  fatal  objection  that 
scars,  being  inoffaceiible  records  of  a  previous  lesion,  will  apparently  in- 
crease with  cad)  decade,  but  will  afford  iiu  evidence  of  tlie  ago  of  incidoncv 
of  the  lesion  itself.  In  171  cases  collected  from  the  records  of  rniversily 
Colioge  Hoapitjd,  in  which  the  age-inci<Icnce  was  conlpllr«^d  with  tlie 
duration  of  the  symjitomi^,  1  "i  vtises  occurred  between  the  ages  of  0  anil 
20 ;  75  between  the  ages  uf  ^0  and  30 ;  3»*  between  30  and  40 ;  25 
between  10  and  50 ;  14  lietween  50  and  60 ;  and  -I  in  pereona  over  60 
(fS.  Martin).  In  383  clinical  quhcs  the  Fenwicks  found  the  Ago-ineideiiod 
as  marked  by  the  first  symptom  to  be  very  diB'ereut  in  the  two  sexes — 
in  maloj!  30  per  cent  occiirn^d  Iwtwean  the  ages  of  10  and  30  ;  5'J  |icr 
cent  Iwtween  30  and  50  ;  and  1 1  per  cent  over  50  years :  in  females  75 
I»er  cent  occuiixhI  between  the  ages  of  10  and  30;  21  per  cent  Iwtweoii 
30  and  50  ;  and  4  per  cent  over  50  years.  Before  puberty  gastric  idciT 
tfl  very  rare;  yet  it  has  l>cen  observed  in  infanta  and  occasionally  soon 
after  birth.  The  nmlaena  of  the  newlv-born,  though  often  duo  to 
erosions  and  small  multiple  ulcerations,  has  iti  some  eases  bren  found 
to  Im)  duo  to  simple  ulcers  of  the  stomach  with  p'gidar,  well-dirfined 
borders,  varying  in  diameter  from  1  to  3  centimetres.  anU  situated  in 
the  stomach  or  duodenum  U2).  According  t^i  Kiindrat  haemorrhagte 
orosiona  are  verj'  frequent  in  children,  and  ho  belie^'os  they  differ  (mm 
the  true  ulcer  of  the  sUmnieh  in  degree  only.  I>r.  Gwxlhart  rejiorted  a 
cAse  of  ulcer  of  the  stomach  in  an  infant  30  hours  old.  According  to 
Prof.  Osier,  ulcers  of  the  stomach  have  been  fouml  in  the  foetus  and  in 
the  new-boni  shortly  after  birth.     Martha  WuUstein  found  five  cwm  nf 
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itric  ulcer  out  of  390  antopsies  at  the  Ikbies'  Ilospiul  in  New  York 
(95).  The  Fcnwicks  liavc  collected  18  casva  in  infiiucy  ami  tliUdhooit, 
of  wliicli  13  vt'ciu  iiciite  ami  ■)  cltrunic,  the  ratio  of  ft^niHles  to  mules 
being  4  to  1.  After  70  years  of  age  tU-ath  from  gaatric  nicer  is  also 
ntre,  but  thftt.  it  may  occur  and  make  iUsv-li  mariifi»it  ir  fihewii  by  such 
otiiies  US  tbiil  of  Veber,  vrhu  records  a  fatal  hucniatemeijis  iti  a  female 
Hged  73  ;  of  Spilgwick.  wbo  luitod  porfonitioii  in  a  male  aged  82  ;  of 
Konwick,  ovi?r  t^O  vejirs  ■  of  Kppinger,  who  t  ecord*  a  case  of  ft  man  whose 
ago  was  reputed  to  be  120  ye&r».  1  have  seen  scvcml  »mos  of  gastric 
ulcer  iu  subjects  over  70  years  of  age,  its  existence  in  one  being  verified 
by  operation. 

iifu-f.nmi  l.'liniatf. — From  statistical  records  the  frwjuency  of  the  disease 
ap[>uars  to  vary  in  difTercnt  place*.  Thus,  it  appcai-s  to  be  more  ccmimon 
iu  EurofK-  than  iii  jViuerica  (I)acosta,  Welch,  Howard);  in  Europw  it  is 
more  frajiient  in  the  North  ihiui  in  th«  South,  and  less  freipieni  in 
France  than  in  the  Juljacent  countries.  In  Biitain  it  appears  to  be  much 
more  common  in  Edinburgh  than  in  Ijondon.  In  America  it  is  moro 
common  in  the  nortb-o^tstern  than  in  the  moro  southerly  regions,  ivith 
the  exception  of  San  FninciBco.  In  !\.ii*t<*rn  Sibeiia  Sperk  slates  that  it 
is  very  common,  whiUt  nccoriling  txt  von  Suldern  it  is  v«>ry  run  in  M)mo 
districts  of  Kussia  and  in  the  UaMuian  Aijia.  This  relative  infrci|Uoncy 
is  attributed  by  von  Sfihlern  to  the  diet^  which  coiisiatsi  largely  of  vege- 
tables, and  thus  leads  tn  the  presence  of  a  large  proportion  of  iiotJissiura 
fsalt«  in  the  blood.  Weatplmlcn  denies  that  hyponicidity  and  ulcer  are 
rare  in  those  districts  where  but  little  meat  is  etiten.  lie  found  hyper- 
secretion in  from  2>'i  to  30  per  cent  of  all  cases  of  gastric  disc:ise  among 
his  Russian  [latients ;  and  in  the  district  of  Oberusseu,  where  the  diet  is 
composed  of  ve^eUibles  almost  exclusively,  Imth  ulcer  and  hy|ieracidity 
are  common. 

OtrnpatutR. — According  to  Bamliergor  gastric  ulcer  occurs  more  fre- 
'|uently  in  cook*,  and  ho  attributes  this  to  their  hitbit  of  tasting  food 
when  it  is  very  hot.  From  our  own  hospital  statistics  it  appears  to  bo 
more  common  in  bousemuids,  but  as  these  are  generally  anaemic  and  of 
ths  age  when  gastrit;-  ulcer  is  most  fi-eipient,  it  is  not  inipro)jablc  that  a^'e 
and  sex  are  more  significant  than  occuyation.  Eicbhorst  stJttes  that  tt 
<K«urs  fri'ijucntly  in  metal-turners;  and  he  tltinks  it  is  produced  in  them 
by  the  irritation  of  psirticles  of  dust  which  arc  swallowed.  Bouvcret 
has  noted  its  frc<|uenr.  oci:nrrence  in  niirror-poliahers,  and  Benmt?.  is  of 
opinion   that  porcelain-workers  are  liable  to  the  disease   for  a   similar 

jn-  Occupations  which  necessitjut^  direct  mechaniiyil  pressure  on  the 
iigafrtrium,such  as  those  of  tailoi-s,  shoemakers,  weavci-s,  and  the  wearing 
of  tight  belts  or  corsets,  are  said  to  exert  a  disposing  influence  in  the 
causation  of  ulcer  (KaRmusseu). 

Jl^jifnc  and  H'thUs. — It  is  said  to  be  more  commoD  amongst  the 
iNXtrer  classes,  who  take  iu-sntfieient  or  Iwidly  preparwl  fi»od,  and  live  in 
hadly  ventilat«l,  small  rooms.  If  this  be  true,  it  is  probably  only  in  so 
far  as  aruiemia  is  produced  by  these  various  factors.     The  opinion  of 


I    upin 


446  SYSTEM  OF  MEDICINE 


Lnncereaux  that  it  is  more  common  in  dnmkards,  especially  in  choH 
who  take  urdeat  spirits,  ia  not  confirmed  by  our  own  oljaervatiom},  nor 
by  the  ligc  tuid  iksx  iiicidctice  of  the  dUca^e. 

AmicifUetl  Dtsmses. — Gastric  ulcer  is  Miid  to  be  more  frtMjiiently 
observeii  Mrith  certain  diseases ;  notably  chtoro8i«,  amenorrhoea,  tuber- 
culosis, syphilis,  malaria,  scmvy,  chronic  valvular  affections  of  the  heart, 
chronic  tirtghc'a  diseoee,  septicHcniia  and  pyaemia.  Chlorosis  is  very 
constantly  associated  with  gastric  ulcer,  as  the  primary  disorder.  The 
Fenwicks  found  chlorosis  in  72  per  cent  of  their  eases  of  acute  ulcer. 
It  is  generally  regarded  as  well  established  tbat  gastric  ulcer  is  prone  te 
occur  in  young  chlnrotic  females ;  it  is  also  etjually  certain  that  a  certain 
degree  of  secondary  anaemia  may  follow  repeated  haemorrhages  from  the 
stomiurh.  The  significance  of  this  association  and  the  particular  changes 
met  with  in  the  blood  will  be  dealt  with  in  the  sections  on  Pathog 
and  Sj'raptomatijlogy  resjiectivcly. 

Mctistnintion. — The  frerpient  aesociation  of  monstnial  disorders  and 
gastric  ulcer  in  females  has  been  emphasised  by  some  writers  to  the 
extent  of  distinj(iiishing  a  special  form  of  the  disease  under  the  icrm 
"menstrnal  ulcer'*  (Crisp).  In  the  Kenwicka'  cases  of  acute  ulcer  in 
young  females,  in  whom  chlorosis  almost  invariably  coexisted,  amenurrhoea 
was  nored  as  preceding  the  lUcer  in  10  per  cent,  as  following  it  in  11  per 
cent,  and  in  16  per  cent  the  menstrual  functiun  was  either  dehriont  or 
irregidar,  while  in  54  [ler  cent  it  was  normal.  The  auonmliea  of  menstrua- 
tion are,  howovftr,  to  he  re^rdod  rather  as  phenomena  of  the  blood  con- 
dition than  aa  factors  in  the  production  of  the  ulcer.  The  influence  of 
menstriution  on  the  functions  of  the  stomach  cannot  be  gainsayed,  and 
in  oasos  of  gastric  nicer  an  exacerbation  of  the  s^nnptoms  is  iiccuionallr 
noted  during  these  perioils,  as  in  a  case  under  the  observation  of  Dr. 
Craven  .Moore,  in  which  with  each  menstrual  period  there  was  haematcmesis 
and  an  excess  of  pain  and  hypuraesthesia.  Von  Jakscb  believinl  gastric 
ulcer  to  bo  e.\ccptionally  frcfiuent  aflor  parturition,  but  it  has  not  been 
possible  to  verify  this  opinion. 

Tubfrculosijs. — The  o<:curToncfl  of  pulmonarj'  tuberculosis  in  about  17 
per  cent  of  all  ca^es  of  gastric  ulcer  has  led  to  the  b^'lief  chat  the 
pulmonary  diseA8c  might  dispose  to  the  gastric  lesion.  On  the  other 
hand,  an  open  ulcer  of  the  stomach  was  found  by  Dittrich  in  only  1  per 
cent  of  fatal  cases  of  pulmonary  tuberculous,  and  at  the  Ilmmpton 
Hospital  in  0*9  per  cent.  It  has  been  suggMt^rd  that  if  any  relation  si 
all  »>l(tain  between  the  two  lesions,  it  is  in  the  other  direction,  that  the 
ulcer  of  the  stomach  may  serve  us  the  purt-nl  of  infection  by  the  tubercle 
bAcillu«,  in  support  of  which  several  somewhat  dubious  cases  are  recorded ; 
or,  and  this  seems  more  probable,  that  the  gastric  le«ion  may  di^iose  to 
pulmonary  infection  by  inducing  a  condition  of  malnutrition  and  lowered 
resistance.  On  the  other  hami,  specilic  ulceration  of  the  stomiich.  due  to 
tht*  tubercle  bncillus,  is  occasionally  met  with,  and  may  be  iliHicuIt  to 
differentiate  clinically  from  the  simple  idoer.  The  earlier  patholngi^ts 
rcgnnlcd  tuberculous  ulcccutioii  of  the  stomach  as  extremely  mre,  this 


riscus  being  rendore<I  ulmosb  immuno  by  the  presence  of  hydroehlonc 
acid  And  the  pancity  of  lyniphoid  tisane.  But  Blroidy  quite  a  considemlile 
number  of  such  cases  have  beon  recoiflod  (71,  150).  Tubercnloiift  ulocr 
of  the  stomach  U  generally  multiple,  it  is  rounded  in  form,  the  edges  iu-o 
raised,  ibickenod,  smooth  or  woi-meatoD,  and  undcimitied,  and  the  base 
is  generally  irregular.  As  a  rule  the  gastric  lesions  are  associated  with 
simiUr  changes  in  the  intestine  and  peritoneum,  and  vith  extensive  tuber 
cuiosis  iif  the  lungs. 

Stfjifnii^. — Some  obserrers  regard  sypliilis  ait  uii  imjKirtant  factor  in 
the  production  of  gastric  ulcer.  Lang  state.';  that  20  per  cent  of  all  cases 
of  gastric  nicer  occur  in  syphilitic  subjects ;  others  place  the  ratio  at 
10  per  cent,  but  this  is  certainty  much  higher  than  in  my  own  cases. 
Dieulafoy  {36)  believes  that  when  signs  of  simple  ulcer  of  the  stomach 
appear  in  a  nyphilitic  subject  it  may  be  presumed  that  the  Jeftinn  is  specifict 
and  that  antisypbititic  treatment  i&  indicated.  It  may  be  as!^umt>d  that 
an  ulcer  of  Uic  slonuich  can  bo  of  ^ypbilitic  origin  in  one  of  thi:  following 
ways: — (1)  By  the  softening  and  breaking  down  of  a  gumma  in  the  wall 
of  the  stomach  ;  such  a  contingency  must  l>e  very  exceptional,  as  gummjis 
in  this  situation  are  exceedingly  rare,  even  in  congenital  syphilis  (4G,  56). 
The  resulting  ulcer  diCFers  from  the  simple  gastric  ulcer  in  not  having 
deaii}  punched-out  edges  with  a  smooth  base,  but  in  uppt^^aring  as  a  deep 
excavation  in  the  submucous  tissue,  with  irregular  or  overhanging  edges, 
and  a  base  that  is  covered  by  a  greyish  slough  or  cheesy  irregularities. 
Further^  the  adjacent  mucous  membrane  not  infrequently  contains  numer- 
ous small  gummas  embedded  in  its  substance.  (2)  Syphilitic  endarteritis 
and  obliteration  of  the  gastric  vessels  may  induce  nocrosis  or  a  diminution 
in  the  resisting  powers  of  the  stomach  Widl.  This  sequence  ha.-*  been 
demonstraltid  by  Luxcnburg  and  Zuwadski,  but  it  is  moat  exceptional 
(3^  Asa  consequence  of  eypbilitic  anaemia  (uichexia)  acting  in  the  manner 
to  be  presently  discussed.  In  cortAin  cjises  of  tilcer  of  the  stomach  which 
had  resisted  tJie  ordinary  methods  of  treatment,  it  was  found  that  they 
rupidly  yielded  to  antisyphilitic  medication  (122).  The  validity  of  using 
this  ae  proof  of  the  specific  nature  of  the  gastric  lesion  is,  however,  open 
to  qoeetion. 

Chronf  mirufttr  disease  of  Ijte  heart  is  not  uncommonly  associatwl 
with  gastric  ulceration,  usually  as  multiple  small  uli:ers  cliiofly  ftboitt  the 
fundus,  and  arising  apparently  in  small  ei'osions,  due  to  passive  engorge- 
rociil  and  haemorrhage.  Less  frequently  a  largo  nicer  of  the  indolent  or 
chronic  tri>e  is  met  with  which  may  possibly  have  had  a  similar  origin. 

Chrimk  Bn^ht\t  IKitase. — Hacraorrhn^ic  erosions  and  indolent  ulcers  of 
the  stomach  are — the  former  freritiently,  thp  latter oc^isionally — a-vociated 
with  chronic  nephritis  and  passive  engorgement.  In  addition  the  stomach 
may  preseni  lesions  similar  to  thosu  met  with  in  the  intestine  in  this  disease, 
cleac!nl>ed  as  uraemie  ulcers  (9!>X  ^>i^  these  proltably  have  no  significance 
in  the  cnUR-ition  of  the  simple  ulcer  of  the  stomach  (nee  also  p.  574). 

In  septicacmin  and  pyaemia,  acute  pn6umoni:^  itatbrnx,  enteric  fever. 
LT\*si{>elas,  general   tubcrculoiiis,  :Lnd   in  all  couditioua  inducing  severe 


degrees  of  poftaive  congestion  of  the  gastric  mncosa,  it  is  not  iinusun' 
to  Hrul  numorous  small  exfav»iions  in  the  mucous  memhnine  chiefly  ii 
the  region  of  the  fuiidas,  which  ore  possibly  the  result  of  emboliftin  oi 
the  gaatric  vessels,  or  of  cjipilhiry  hacinorrliajjies  into  the  deeper  Uyen 
of  the  miicoan.  The  etiological  relations  of  these  so-called  erosions  will 
be  dealt  with  siih«fi<iiiiint!r  (p.  4r»lS),  Khstoin  records  an  ini^tance  of  th« 
B380ciiition  of  gjistric  ulcer  with  frirJuiiosis  ;  in  a  young  girl  who  had  eaten 
Urge  quiintitieit  of  trichiiioits  meat  five  round  ulcers  were  found  in  the 
pylorio  region. 

TniHiiuUism. — It  soonis  very  probable  that  under  certAin  conditions 
simple  external  injury,  audi  as  blow»s  kicks,  falls,  or  continuous 
mechanical  presstiro  on  the  epigastrium  and  alHlomcn,  may  prodnce 
simple  ulcers  of  the  stomach.  A  blow  on  the  stomach  or  Kn<hlf n  ttevere 
pressure  on  the  opigastnum  may  be  foljuvved  by  pi-ofuse  haeniat-eniesis.  and 
iuter  by  epigastric  pain  aud  vomiting  of  food  for  twiuo  M'ceks,  but  these 
symptoraa,  as  I  have  on  several  occaaioua  observed,  rapidly  disappear 
under  treatment.  Occjisionally,  howe^'er,  the  condition  pixMhiced  by  the 
injnry  is  more  resistint^  and  the  clinical  nuinifestations  become  those  of 
chronic  ulcer  of  the  stomach  ;  instunceu  of  these  eilcctit  Imve  lieoti  recorded 
by  many  observers  (Potain,  Bouveret,  Derouet,  Leube  (9 1 ),  Wagner,  Limont 
and  Page,  Duplay).  Ackermann  observc<l  in  (lohnheim's  clinio  16  caaos 
of  post  traumatic  ulcer  of  tbo  stomach ;  in  1 5  continuous  pressure  or 
repeated  severe  pressure  on  the  abdomen,  necessitated  by  occupation, 
and  in  one  a  kick  un  the  abdomen  appeared  to  l»e  the  exciting  cause. 
Fertig  records  an  interesting  case  of  tmumatic  ulcer:  a  stableman  re- 
coivod  a  kick  on  the  epigastrium,  his  stomach  being  full  at  the  time 
Laparotomy  was  pcrforim^d,  but  the  external  aspect  of  the  Mli>m;ich  and 
intestine  was  normal.  Five  (lays  later  haematcraesis  and  melaena  occurred, 
and  dejith  ensued  the  following  itight.  At  the  autopsy  there  were  four 
recent  lUcers  on  the  lesser  curvature.  Ebstein  (44)  mentions  two  caatt 
nf  gastric  ulcer  produced  by  the  strain  of  lifting  heavy  weights,  which 
appears  to  have  induced  lupturc  of  some  gastric  vessel  and  «  hatiiuor- 
rhagic  itiHttratioiL  Il<x;ently  I>r.  Cniven  Mooro  had  under  his  care  a 
robust  middle-aged  man,  who  strained  himself  whilst  pushing  a  faeavjr 
Araggnn,  and  at  one<!  vomited  a  large  tpuintity  nf  bloml ;  this  bacmat- 
emesis  was  siiKsccpiently  repeated,  and  pi'oved  fatal  a  week  later  ;  at  the 
autopsy  a  recent  circular  ulcer  was  found  about  the  centre  of  the  posterior 
wall.  There  was  no  other  lesion  of  note  in  the  )>ody.  During  Ufa  there 
was  neither  epigastric  piiin,  tenderness,  nor  fayperat^sthesia.  A  curiotts 
example  is  rlescribed  by  Paiily  (2)  in  a  ninn  who,  to  avoid  a  fall,  thrvw 
himself  violently  liackwurrls  ;  inmiediately  following  this  he  bcpui  to  suffer 
from  slight  gastric  disturbance,  and  Hi.Y  weeks  later  he  succumbetl  to  per- 
foration of  a  recent  ulcer,  l^ichardi^re,  who  records  a  number  of 
of  gastric  ulcer  of  traumatic  origin,  divides  them  into  two  olaasee : 
characterised  by  very  violent  initial  sjTtipioms,  which  rapidly  subeide 
diitapi»ear  under  treatment,  and  the  otlier  by  a  more  protracted  course, 
resembling  that  of  a  cliaracteristic  idcer  of  the  stomach.     This  diffemoe. 
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lie  believes,  depends  on  variaiions  in  the  gastric  juice ;  with  normal 
•citHly  hoaliiig  nipidly  ensues;  in  the  presence  of  byperacidiiy  it  goes 
on  to  the  gradmd  fJavelopmerit  of  a  chanicteHiitio  gastric  ulcer.  The 
ca*e  is  diflerent  when  the  traumatic  cause  i«  an  extensive  hum  of  the 
skiiL  Though  when  symptoms  of  idcor  follow  a  hum,  the  §eat  of  it  ib 
almost  always  in  the  duixlenum  {ridf  p.  557),  yet  in  a  few  cnses  the 
ulcer  has  been  found  in  the  stonuch.  Swallowing  corrosive  poisons  has 
iu  a  few  instances  been  followed  l>y  the  formation  of  u  ga^tiic  ulcer  (57). 

Uertvittt/.  —  Most  autliors  are  silent  on  this  suhject;  ii  few  who 
mention  hei-edil«ry  intlueno)  in  the  causation  of  gaslric  ulcer  look  upon 
the  evidence  as  unfuitisfactory.  I  have  taken  some  pains  to  inquire 
Uito  this  matter.  In  a  few  cLses  the  account  of  gufftric  ulcer  in  various 
members  of  the  same  family  rested  on  insuthcient  grounds,  but  in  eight 
caftea  the  evidence  appeared  conclusive ;  iu  two  inst^incctj  mother  and 
dau^ter  stUl'eroil  from  it;  in  one,  father  and  daughter;  in  two,  two 
sisters ;  and  in  one  instance  brother  and  ^ytit^r  sutTereil  from  iinmiflLak- 
able  symptoms  of  the  disease.  The  Fenwicks  not'ed  the  occurrence  of 
the  disease  iu  one  of  the  ^taronts  in  al>out  3  per  cent,  and  in  some  other 
member  of  the  family  in  nearly  5  per  ceut  of  llioir  cases.  In  almost 
every  in&ianco  the  disease  was  of  the  acute  foim,  and  afiecied  the  young 
female  nn-mlwrs  of  the  family. 

Pathological  Anatomy. — Ulcers  having  the  characteristic  appearance 
of  gastric  ulcer  are  only  found  in  the  stoinach,  duu<lenuni,  the  lowest  part 
of  the  oesophagus,  and  in  the  jejunum  after  gaatro-enterostomy  (p.  574). 

Number. — Usually  one  ulcer  only  is  found  ;  occasionally  two  or  even 
more  may  be  found ;  if  two  are  found,  they  are  sometimes  opposite  to 
each  other ;  more  often  they  are  cluae  together,  one  generally  being 
chronic  or  e%*en  cicatrised,  the  other  of  recent  date.  In  id'.i  ca.«« 
Brinton  noted  '2  ulcers  ui  51 ;  3  in  It;  ;  4  in  3 ;  •'i  in  2  ;  and  more  than 
5  in  4  cases,  llie  Fenwicks  in  807  cases  of  open  ulcer  found  the  per- 
centage of  single  and  multiple  ulcers  to  be  as  follows : — One  ulcer  in 
80"5  ;  2  ulcers  in  1 2-1  ;  3  ulcers  in  3-|  ;  4  or  more  nlcere  in  4'2G  ;  so  that 
the  lesion  appears  to  be  multiple  in  about  one-fifth  of  all  cases.  Among 
112  cases  observed  at  the  London  Hospital  a  distinction  was  clraM'n 
between  the  ncnte  and  chronic  varieties,  and  it  M-as  found  that  whilst 
the  acute  was  multiple  in  51  per  cent,  the  chronic  vaiioty  was  ratdtiplo 
in  only  13  pur  cent.  Occasionally  a  large  number  of  ulcvrs  have  been 
found — 34  by  Burthold ;  and  I>ange  speaks  of  a  case  in  whieh  they  were 
too  numerous  to  counL 

jSUiuitunt. — Most  commonly  the  ulcer  is  found  at  the  pylorus,  more 
frequently  on  iho  posterior  wall  near  tlio  lesser  curvature ;  occnsionaDy 
it  is  on  the  niiterior  wall  {more  often  in  acute  than  in  chronic  ulceration) ; 
in  rare  instances  the  ulcer  is  on  the  greater  curvature,  and  more  rarely 
Mill  OD  the  fundus  of  the  stomach,  these  parts  in  tiito  lieing  affecte^l  in 
only  unofifth  of  all  cases.  The  following  tabulation  of  lOlo  cases  and 
the  coni|ianson  with  the  atatiitttcs  nf  \VcIch  is  from  the  Fenwicks' 
monograph  ;— 
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Pylnrus 

l<ea9«r  curv&tuie 

PuatBfiar  atirrttcit 

On-alvr  rurTarine 
Antrrior  sorfiK'if 


Penwfclt". 


W»leli. 


Id  70  casea  of  cbronic  ulcer  ihe  distribution  corrospondcd  witb  Uiu 
above,  whilst  in  30  auies  nf  acute  ulcer  the  distribution  w»s — prlorie 
iwrtion,  1 3  ;  middle  jiorlion,  1 4  ;  cJirdiiic  portion,  1 2  ;  ami  in  26  the 
ulgcr  was  nearer  the  le.'iser  curvature,  and  more  freijiient,  on  the  pwttnor 
surface.  The-  acutv  ulcer,  thcrefuro,  biis  not  the  same  piixdivity  for  the 
pylorus  liS  the  chronic  ulcer  has.  The  ulcers  so  frequently  iutuated 
aliont  the  loader  curvaluro  are  only  occa^onally  found  exactly  on  Ui< 
lino  of  the  curvature  it-self.  "With  regard  to  ulcers  iu  the  vicinity  of 
the  two  orifices,  it  ia  iuterfstiiig  to  note  that  the  cardiac  orifice  itaolf  it 
more  often  the  situ  of  such  an  ulcer  than  the  pyloric  opening. 

S'ixe. — The  size  of  the  ulcer  varies,  f  Jenerally  it  is  a  little  less  than 
an  inch  in  diameter;  but  the  dianict«r  may  l>c  smatior,  less  than  half  nn 
inch,  or  larger,  me^iauring  tvro  iuchcii  or  more.  Small  ulcers  aru  usuHlljr 
acute  ulcers.  In  rare  instances,  as  in  the  caeos  recorded  by  Cmveilbier 
(6(  "  3j|  in.)  and  by  I^\r  ((>  •.  W  in.),  ulcers  much  larger  still  have  l<e«a 
found.  In  the  case  of  a  woman  who  difd  at  the  Miinohester  Infirmary, 
in  a  tiniall  .stomach  measuring  about  five  inches  from  the  cai-diuc  end  to 
the  pylorus  and  only  two  inches  in  circumference  at  the  broadest  pan — 
A  tilom;ich  smaller  than  the  transvei-se  colon — an  extensive  cicatrix  wji* 
found  extending  from  the  ciuxiiac  cud  to  the  pylorus;  there  was  & 
history  of  profuse  bacmatemcsis  fifiecn  years  before  death,  but  during 
her  stay  in  the  hospital  the  patient  had  no  dvRpeptic  a^tnptoms  and 
could  take  the  ordinary  amount  of  food. 

j4i>pfarancf. — Tliis  varies  Jiccortling  to  the  dumlion  of  the  discaao, 
and  ive  may  distinguish  between  acute  ulcers  of  recent  origin  and 
rhrofiir  ulcers.  The  acute  ulcer  is  lufiuilly  round,  occasionally  ov»i ; 
its  characteristic  appoanmco  is  as  if  it  were  punched  out  of  the  wall 
of  the  i^tonuich ;  the  edges  are  clean  cut,  smooth,  not  thickened ;  the 
floor  is  smooth,  occasionally  irregular,  firm,  or  somewhat  pulpy  ;  in  rare 
cases  it  ni.iv  be  covere<l  by  a  slough  of  necrotic  tissue.  Small  hacmo^ 
rhages  and  congestion  may  occjisionally  be  found  on  the  edges  and  in  tbp 
neighboinhood  of  the  ulcer.  The  depth  of  the  ulcer  varies ;  it  may  extend 
to  the  submucous,  muscular,  or  even  serous  coats,  and  as  each  miceessivo 
layer  of  the  wall  of  the  stomach  may  be  less  destroyeil  than  the  preceding 
layer,  the  ulcer  may  present  a  funnel -shapcil  appearance,  or  l)e  like  a  terrace 
with  sloping  edgeit,  and  not  uncommonly  its  axis  is  directed  obljtptely.  follow- 
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irig  the  Uirei-tioii  of  some  branch  of  the  c-oi-ouury  artcrj.  Thu  cxplauation 
uf  thiit  cbaracttirititiL'  form  is  utjimll)  ihiii  il  L'orresjMjiidH  U>  :iii  iiifurcted 
area  [Virchow] ;  hut  it  also  nwy  be  <iue  to  the  different  coiiLmctilitv  of  the 
several  ooau  of  the  stomach,  as  shewn  by  l>r.  Solwu  Fenwick,  who  pro- 
duced tt  fujinet  shapfd  legion  by  perforating  the  sUitnach  wall  with  a 
cattt<:ry  ur  u  threiui  of  uniform  ilbiintit«r.  lit  ulcers  of  luit^  standing  the 
appearance  is  alttired  by  the  occurrence  uf  iiif]:uiimitU>ry  chiuigee  in  its 
«dge  and  base ;  the  ulcer  is  goiierully  lurger.  ruuiid,  oval,  in eguhu,  or 
occasiunully,  if  of  very  lony  standing,  j-ir-dle-shape^  ur  horseshoe-shaped 
with  siij^ia  of  scairing.  The  edges  ari'  thickcue*!,  irregidar,  or  may  W 
slightly  tindermined  ;  the  funnel-shaped  appe-irance  ni;iy  be  lost  or  even 
better  marked  than  in  the  recent  or  ticutc  fonn  of  ulcer.  The  floor  of  tho 
ulcer  is  cither  smooth  or  irregular,  and  is  furaied  by  more  or  less  dense 
cicatricial  tissue.  The  surrounding  mucoea  often  shews  chronic  inHamma- 
tion  and  very  frefpiontly  .1  xone  of  congented  and  \'aricose  vesyu'ls.  The 
serous  sin^faco  With  in  the  acute  and  chronic  forms  of  ulcer  very  fre(|iiontiy 
shews  a  tibrinous  deposit,  luc"li»f'd  to  the  base  of  the  ulcer  without  either 
porfomlion  or  adhesion.  This,  as  poinU-d  [>ut  by  Mr.  Mayo  Robsun,  is 
nn  important  surgical  gidde,  am)  its  frequency  has  be^-n  sheisTi  to  be  74'3 
per  cent  (97).  Occjuiotially  the  serous  coat  and  t)ie  ]>ase  of  the 
ulcer  are  so  thickened  by  chronic  inOiinimation  as  to  form  a  definite 
tumour;  in  several  such  cases  which  have  come  under  my  observaliun  it 
proved  ditficult,  even  when  the  stomach  was  oxp^fjied  at  npeifition,  to 
decide  jis  to  the  nature  of  ibo  mass,  although  it*  benign  cbanu'tor  was 
[irovod  by  the  favourable  issue  of  the  cilscs. 

Hietologi cully  the  acute  ulcers  dn  not  shen*  any  changes  other  than 
dcstnjctive,  either  at."  tho  Ixirders  or  in  their  Hoor  ;  in  the  chronic  ulcers, 
however,  there  are  signs  of  inlianmiation.  The  glands  at  tlic  lw>rder  of 
the  idcor  appear  tnlaiged  and  tortuous,  some  are  changed  into  small 
cysts,  in  Mthers  the  epithelium  hiw  undergone  a  markcil  change ;  we  can 
no  longer  distinguish  between  iho  central  aitd  the  pjirietal  cells;  thr 
whole  bimoii  in  distended  with  small  cubical  and  cylindricjil  ci^lls,  which 
mlso  line  the  n-alls  of  the  glinda  ;  the  interglandular  tissue  is  thickened 
and  contains  nf>wly  formet]  tibnius  tisane  :  ccll-iiitiltration  and  rifw  forma- 
tion of  fibrous  tissue  are  also  found  in  the  submucous  and  miiftctihir  layers. 
Tlie  Hoor  of  the  ulcer  presents  similar  apiwararicoK ;  the  nmsculHr  layers 
ant  more  or  less  completely  replaced  by  fibrous  tissue  M'hich,  in  ulcers  of 
long  standing,  forms  dense  fibrous  layi*ra.  The  arteries  alioiit  the  base 
of  the  ulcer  often  shew  mes-  and  endarteritis  and  throml>osiB,  and 
occasionally  well-marked  hyaline  change*  (Openeliowski). 

Apai't  from  these  changes  it  would  apjie^u'  from  the  obseiTationa  of 
Gallianl  and  of  Jaworski  and  Korcjiynski  that  tho  mucous  membrane 
of  the  stomach  in  all  ciutos  of  giistric  ulcer  shews  changes  which  arc 
more  evident  on  microscopic  examination.  These  changes  consist  in  a 
cell-infiltration  between  the  several  kyem  of  the  coats  i>f  the  stomach  and 
marked  inilanunatory  changes  in  the  walls  of  the  blood-vessels  (Iwth  of 
veins  and  arteries),  and  in  the  neighbourhood  of  tlie  nenes  also.    Jaworski 


and  Korc/.yn&ki  exiiiiiinod  purtiutiii  of  the  wivlU  uf  the  etomach  removed 
al  operation  in  ciiaos  of  ^ustrtc  iilccr,  and  found  very  siniilur  changes, 
tugtilhur  with  the  dcgtinenition  and  disintegration  uf  the  cvntnil  cells. 
Tbeae  changes  were  found  in  eectinns  taken  from  VHrtuua  jiartfi  of  thi? 
mucouit  Tncmhmno  of  the  stomach,  evon  when  a  conRiderabln  <ligtance 
RWHy  fi-oni  the  diseiLsc.  Accotiling  t-o  these  authoi«  the  inftanknuitor; 
ohiinges  aru  constiint  mid  pritiuuT  in  gnstrie  ulrcr  ;  but  many  patbologisu 
look  upon  them  as  secondary,  and  a«  not  always  present, 

AJfimifTift. — The  InHuinmation  of  the  serous  coat  over  the  )>u«c  of  the 
ulcer  miiy  lead  to  the  fonuation  of  adhesions,  at  first  fibrinous  hitcr  fibrous, 
to  adjacent  viscera.  The  fretjiiency  of  adhesions  in  chronic  ulcers  u 
estim-iteil  by  von  Jaksch  (77)  at  40  per  cent,  by  liehert  at  42  per  cent, 
and  Ijy  the  l-'onwicks  at  AG  per  cent,  whereiia  in  acute  uleera  the  Utter 
noted  ftdhesions  in  2  cases  only  out  of  33.  The  relative  fretjuciicy  with 
which  the  various  itdjuceta  viscera  arc  implicated  is  shewn  in  the  follow- 
ing analysis  of  123  cases  by  the  Fenwiclts : — 


Pancreas  alone  . 

in  40 

Liwr  alone 

in  S6S 

Pancreas  and  liver 

in    6-1 

Colon  . 

in    fi-T 

Liver  and  colon 

in    3*2 

Spleen . 

in    16 

Meaeutery 

in    S-4 

Three  or  more  or^puis    . 

in  13-2 

per  cent  j 


/ 


74*8  per  cent. 


I 


Thus,  as  the  ulcer  is  motft  ofton  on  the  posterior  wall  of  the  stomael 
near  tho  pylorus,  the  stomach  is  most  commonly  (75  per  cent)  adherent 
to  the  pancreas  and  tho  left  lobe  of  the  liver.  Ulcers  near  the  cardiac 
end  of  the  greiiter  curvature  may  contract  adhenionii  to  the  spleen, 
omentum,  diaphragm,  and  so  on.  In  the  course  of  time  ulceration  may 
extend  through  the  rd>rou!<:  iidhesiona,  and  the  Qour  uf  the  idcer  may  then 
l>e  farmed  by  tho  adherent  organ,  such  as  the  [MUicrcas  denudes]  of  it^ 
peritorii'.il  surface,  the  liver,  or  the  spleen.  In  one  rane  I  frmnd  thai  the 
floor  of  the  ulcer  was  of  an  irregular  and  convex  outline,  an<l  consisted  of 
necrotic  liver  tisaue,  and  on  further  cxuiuiiiitioti  that  the  uIceratiTe 
inflammatiou  had  eaten  away  a  cunsiderable  mass  uf  the  adjacent  liver 
tissue.  The  spleen  is  nirely  affected,  but  cases  of  fatal  haemorrhage  from 
erosion  of  the  splenic  pulp  have  been  recorded.  If  the  ulcer  be  on  the 
anterior  wall  of  the  stomach,  there  are,  as  a  result  of  the  greater  mobility 
of  the  part  of  the  stomach  affected  and  of  the  absence  of  any  fixed  Qtg^ 
in  the  neighUmrhood,  either  no  adhesions  or  very  slight  ones ;  hencv  it 
is  that  ulcers  situatetl  in  this  locality  so  often  jwrforate. 

In  some  cases  the  irtHamuation  of  the  serous  coat  is  progressive  and 
may  oventually  implicate  large  areas.  Such  diffuse  perigastritis,  more 
commonly  foimd  in  connexion  with  ulcers  about  the  cardia,  mar  lead  to 
eonsldei-able  matting  of  the  stomach  aiid  adjacent  viscera — liver,  spleen, 
diaphragm,  abdominal  wall,  pancreas,  and  colon — and  to  consideruble 
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deformity  and  dinaiiuition  in  tbe  sizo  o(  the  stomacli.  More  rarely 
i{K'riLoiuia]  iKiTidi!  ur  f»lae  lignnit'nU  nmy  originate  in  stich  secondnry 
iiitliuuuiatiot:,  luid  Kohinfton  and  the  Fcnwieks  doscriho  cases  in  which 
anch  a  hand  haa  consii'icted  the  stomach  into  a  bilocular  sac  with  chroitic 
tilwratiou  of  the  mucosa  along  tbe  line  of  pressure. 

VerfaraUon  of  the  ulcer  may  occur  in  any  |>arl  cf  the  etomacfa,  if  the 
heaions  \m\  not  very  firm.  Brinton  lii-st  pointed  out  thnt  perfonition 
sppciaUy  apt  to  occur  iu  ulcers  uo  ibo  anterior  wall ;  tbi^,  no  doubt, 
depends  on  the  extreme  mobility  of  this  part  of  the  stomach  and  the 
aluonce  of  any  fixed  organ  in  its  vicinity  to  which  adhesionB  might  be 
formed.  He  found  70  per  cent  of  all  perforations  on  the  anterior  wall, 
21  per  cent  on  the  lesser  curvature,  and  it  per  cent  on  the  posterior 
wall.  The  Fcnwicks'  analysis  of  35 1  ciiscs  shews  that  a  difference  obtains 
iu  the  frequency  with  which  different  parts  of  the  stomach  are  perforated 
in  acute  and  chronic  ulcers. 
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It   thus  appean   that  whilst  the   acute   ulcer   usually   perforates   tbe 
bsnterior  Tv-all,  near  the  lesser  cun-atuie,  an<3  in  the  cardiac  portion  of 
the  Eiomjich,  the  chronic  ulcer  is  more  prone  to  perforate  in  tho  pyloric 
portion,  on  the  posterior  wall,  and  ueai-  the  lesser  curvature. 

The  reatUts  of  the  perforation  vary  according  to  the  size  of  the  per- 
ing  opening  and  its  situation.  If  the  ulcer  perforate  into  the 
peritoneal  cavity,  and  if  the  opening  Ix:  large,  some  of  the  -contents  of 
the  stomach  may  pass  into  tbe  perltoueal  cavity  and  give  rise  to  perfora- 
tive [H-ritonitis ;  if  the  opening  be  very  minute,  thftre  may  be  hut  a  local 
peritonitis  and  a  formation  of  fresh  adhesions  by  which  the  small  opening 
may  be  occluded ;  if  perforation  take  place  into  an  ttdj'uccnt  portion  of 
the  intestine,  a  bimucuus  6stida  is  established ;  such  a  hstuluus  com- 
municAtipn  is  most  commonly  formed  between  the  stomach  and  transverse 
)lon,  occasionally  between  the  stomach  and  duodenum,  or  between  the 
rKomacb  and  another  portion  of  the  small  intestine  ;  much  rarer  are 
fistulous  tracts  lietween  the  stomach  and  tho  pericardium,  heart,  pleura, 
bladder,  or  a  bronchus.  The  inflammation  set  np  does  not  always 
to  fibroeifi,  it  nuiy  result  in  the  formation  of  an  aiwfii&,  in  10  per 
cent  of  fatal  cases  {Lebert).  In  most  coses,  no  doubt,  tbe  abscess  is 
the  result  of  a  small  |Krforution,  as,  for  instance,  the  subpbranic  abscess, 
or  Afa»c«S8   between   the   stomach   and    the  anterior  alnlominal    wall : 


M-hotlicr  stich  an  sImccss  may  form  without  pi-cvioua  pcrfoiutioii  is  difficult 
U)  prove  (rti/r  art.  "  Subphrenic  AKscess"). 

Uaeinotrfutffg. — (lastric  ulcer  hoing  a  form  of  necrosii,  we  can  readilr 
nnderstAnd  how  in  the  cDurHe  of  the  desiruciivo  pi-ocess  hlood-vosacU  be- 
come erwlod,  and  haemorrhage,  of  varying  degree,  occurs.  This  is  ss 
frequent  in  the  iicute  aa  in  the  chronic  ulcer.  Microscopiadly,  the 
arteries  often  shew  (jeriarteritis  and  emlartflritia.  This  chanj;e»  whrn 
the  artery  h  small,  leads  tu  more  or  Iv^t*  diiiiinulian  of  the  UiniL'ti  of  the 
vessel,  and  may  end  in  the  furnmtian  of  a  thrombus  l>y  which  bMiiiW- 
rhage  is  prevented,  fn  other  cusm  the  walltt  of  the  small  atterios  an 
snfteniwl  and  tmnsformed  into  embryonic  tissue  which  may  cause  or  aid 
the  haomoiThago  so  often  ohsorvo<[  in  ulcers  (.*i3). 

If  a  hiMmonhage  be  fatal  wt;  may  uftou  delect  the  open  mouth  of 
a  fairly  lari;e  artery  in  the  centre  of  the  floor  of  the  ulcer.  The  micro- 
scopie  examiiiaiion  of  the  veiMtcl  in  one  coRet  shewed  scurcely  any 
patholo^cal  change  in  the  walls  of  the  artery  it-self,  except  at  the 
ruptured  end,  where  a  mass  of  granular  detritus  was  found.  In  »Hcb 
cases,  and  when  capillary  vcasuU  only  are  eroded,  the  haeuiorrhugo  may  1« 
too  slight  Ui  he  manifest  to  the  naked  eye  in  the  vomit  or  in  the  faeces  [occidt 
haomonhrtge  of  Uojw  (10)].  The  more  severe  degrees  of  haemorrhage 
residt  from  erosion  of  a  vi-ssel,  artery  or  vein,  in  the  submucous  or  sub- 
serouH  coitt,  or  from  invasion  of  some  neighbouring  vascular  organ,  as  the 
liver,  spleen,  or  heart.  The  vessels  moat  liable  to  be  the  aourcc  of  a 
profuse  haemorrhage  aiT  the  coiY>nary,  the  epiploic  arteries  and  their 
bninthes,  and  the  splenic  artery.  In  -18  per  cent  of  Urinton's  caaea  ol 
fatal  haemon-hagt'  the  ulcur  was  on  the  lesser  curvature,  in  34  per  cent 
on  the  posterior  surfiiuu,  and  in  4  per  cent  on  the  anti>rior  surfac&  In 
74  such  cases  the  FcnuickA  fonnd  the  ulcer  on  the  lei^or  cnrvatuni  in  ^4 
per  cent,  on  the  greater  curvature  in  G  per  ccnt^  and  on  the  posterior 
wall  in  40  per  cent.  In  66  cases  in  which  the  source  of  hnemorrhago 
could  be  accurately  determined,  a  branch  of  the  coronary  artery  was 
eroded  in  33,  the  tiplonic  in  I  \,  the  right  gastro-cpiploic  in  G,  the  gustm- 
dtiodfual  in  4,  the  splunic  vein  in  3,  the  coronary  veins  in  3,  the  left 
gastro-epiploic  artery  in  'J,  and  the  plexns  of  veins  around  the  ranlia  in  '2. 
Perforation  of  the  spleen  with  profuse  haemorrhage  (v.  .Takfich.  Stciner), 
of  the  liver,  pancreas,  adrenals,  and  of  the  heart  (4  case*),  are  occasioDal 
accidental. 

CiefttrtMttion. — The  acute  an^l  the  chronic  ulcer  alike  naturally  tei 
undergo  complete  cicatri^ition.  as  is  shewn  hy  the  statistics  of  the  < 
of  scars  in  autopsies;  thus  in  Copenhagen,  where  gastric  nicer  ap[ 
bo  particularly  prevalent,  Griinfcld  found  scars  in  20  per  cent 
nutopeios.  If  the  ulcer  has  been  superficial,  not  |>cnetrating  to  the  perf* 
toneal  coat,  we  notice  only  a  slight  depression  in  the  mucous  snrfacf.,  nft«n 
concealed  by  adjacent  rugae,  and  slight  thinning  of  the  wall  of  the 
stomach  ;  if,  however,  the  ulcer  has  penetrated  to  some  dcpUi,  the 
cicatrix  appears  as  a  dense  white  acar  of  stclUtti  form,  slightly  doiireascd 
and  surrounded  by  radiating  folds  of  thickened  mucosa,  and  is  oftso 
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AMOckted  wiih  a  distinct  puckt^ririg  of  the  serous  coat.  The  cunlractioii 
of  tlio  scfir  limy  give  n'xe  to  ttumc  Hliemtion  in  thv  8iz4i  aiid  shape  of  lh{! 
stomuch  iind  so  ])rov»  a  soiircu  of  further  tronbla 

Pf/iorie  *S/(^osm  itiui  Ihhiiiiiion  of  tisr  Stonmch. — The  most  fretiuent 
8or|iiel  to  cicatrisation  is  stenosis  or  narrowing  of  itn-  pylorus  with  sub- 
ecqacnt  diiatMlioD  of  the  stomach.  This  obtains  in  fi-om  IG  to  20  per 
ojnl  of  all  chronic  nlcorii  in  the  vjci'itity  of  the  pvlorns,  luit  In  ahout  '2 
l»er  cent  only  of  these  is  the  stenosis  extreme.  In  n  few  cnscs  ibe  pyloric 
slcnosiei  ap|>ejirs  tu  be  diiu  not  lu  ciuatricinl  cuntractinn  hut  to  vpa-sni  in- 
ducetl  by  an  ulcer  in  its  jninieiliaiti  vicinity  (pylom-sjuism) ;  or  it  may  he 
Hue  to  deformity  of  the  pylorus  or  to  adhifsions  fixing  the  pylonis  to  the 
under  surface  of  the  liver  and  subsequent  kinking  at  the  pyloroduodenal 
jtincUon. 

Cotitrndiim  vf  ihe  Stumach. — This  condition  may  arise  from  a  diffuse 
pengnstntis,  from  constriction  of  the  cardiac  orifice  by  cicutrisution  of  a 
chronic  ulci-r  in  its  vicinity  (:i  cj^es  out  of  112  (Ffnwii^k).  1  out  of  3y 
(Slarcko)).  from  spasm  of  the  cardia,  or  as  in  the  caso  rolatewi  on  p,  451), 
from  the  cicatrisation  of  a  very  extensive  ulcer. 

frrr*fular  Dfformii^. — When  the  ulcer  is  on  the  lesser  cur\ature,  its 
healing  may  lead  to  the  timggiiig  together  of  the  two  oriliros  of  the 
stomach,  which  may  then  become  adherent  by  fibrous  tissue. 

Ilour-gUfss  Ife/ormitt/ — Jiilocultir  Stvtmicli. — A  considerable  number  of 
examples  of  this  comiiaratively  rare  condition  have  been  rei'ordcd  as  due 
to  the  cicatricial  contraction  of  a  liealing  nicer.  I'siially  the  ulcer  is  on 
the  lesser  ctu^'ature  and  has  extended  tmusverecly  to  the  long  axis  of  the 
stCMnacb,  or  there  may  have  been  two  ulcers,  otic  on  eitlier  side  of  the 
leaser  curvature.  The  stomach  appears,  by  the  resulting  constriction,  to 
be  divided  into  two  pouches,  the  larger  corresponding  to  the  func!n.f,  the 
gmaller  lo  the  pyloric  portion  of  the  organ,  the  sulcus  Hejutrating  the  two 
is  generally  of  considerable  depth  and  situated  somewhat  nearer  the 
pylonis  than  the  cardia.  Posteriorly  the  stomach  is  often  adherent  lo 
the  pancreas  and  to  the  under  surface  of  the  liver.  Internally,  the  cunliac 
pouch  is  smooth  and  its  wull  is  tblnncl ;  the  pyloric  pouch  often  slicws 
■igiis  of  inflammation  and  its  wall  is  thickened.  Occjiaiunally,  however 
(Kobstjii  and  Moynihan),  the  pyloric  pouch  is  also  dilated,  tlie  resTiIt  of  a 
coincident  cicatricial  or  spastic  stenosis  of  the  pylonis.  The  commiHuca- 
tiun  lietween  the  two  pouches  varies  in  diameter  from  that  of  a  pencil 
to  such  as  will  admit  one  or  more  fingers.  More  rarely  cases  are  met 
vilfa  in  which  two  constrictions  <)ivide  the  sumiach  into  three  pouches. 
Two  examples  of  this  '*tritid  stomach"  are  recorded  by  Mr.  Koh«ou  and 
Mr.  Moynihan. 

IHrrrtiniUi. — Localised  bulging  of  the  stomach  wall  in  the  situation  of 
an  ulcer  is  a  citrious  and  rare  deformity ;  3  cases  hare  lieon  dcscrilieil  by 
Kleine,  2  othera  by  Grassenberger  and  Kolacxek,  and  one  by  Dr.  Craven 
Moore.  Ill  all,  the  ulcer  w.is  situated  near  the  pylonis  and  was  associated 
with  pyloric  st<-nnsis.  Kluinu  acconlingly  regiinls  the  defonnity  as 
analogous  to  pulsion  diverticula  in  other  situations. 


Pathogenesis. — Our  knowledge  of  the  exact  causation  of  gastric  ulcer 
19  as  yet  far  from  detiiik^,  ami  many  views'are  held  as  to  it*  pathogenesis  ; 
this  is  not  surprising,  as  the  uleor  is  uot  always  due  to  one  and  lliu  same 
cause;  in  many  caiics,  indeed,  sevci-at  causes  operate  together,  aouie  more 
iromediato,  some  more  remote.  From  a  conaidemtion  uf  the  morbid 
anatomy  two  points  stand  out  clearly  ;  the  tir&t  that  in  the  acute  or  rerent 
ulcer,  iatlammatory  changes  are  oonspiciioiisly  absent :  the  other  that  the 
lesion  is  confined  to  those  parts  of  the  alimentary  canal  which  arc  stdtject 
to  the  action  of  the  acirt  •gastric  juice,  the  stomacb,  the  lovrer  end  of  the 
oosopha^is,  and  the  duodcnutn  an  far  as  l-he  biliary  itapilla  {tiUc,  also  peptic 
ulcer  of  jejunum,  p.  574).  On  the  basis  of  ifacse  it  may  bo  promised  tb»t 
the  essential  factor  in  the  pathogeneRis  of  the  lesion  is  one  which  acts 
locally  on  a  circunucnln.'<)  area  of  tissue  in  such  a  way  as  to  diminish  it« 
resisting  jjowers,  and  renders  it  vulnerable  to  the  eroding  .ictivity  of  the 
g^i5-,tnc  juico.  The  latter,  inasmuch  as  its  digestive  influence  muse  be 
equally  distributed  over  the  entire  mucous  membrane,  and  not  localised  in 
a  cirrumscril>cd  area,  can  only  be  a  con  tribute  >ry  factor ;  and  even  anomalies 
in  its  composition  can  endow  it  with  no  greater  significance.  The  nature 
of  defective  tissue  resiiitaucc  in  obscure,  and  man}'  views  have  lieeii  pro> 
pounded  to  explain  this  elusive  point — a  loss  of  some  vital  principle 
inherent  in  the  cells  of  the  mucosa  (Hunter) ;  a  depression  of  the  pro- 
liferative powers  of  the  deeper  colls  of  the  mucosa  on  which  normally  the 
restitution  of  the  surface  layers  depends,  as  these  are  being  continuously 
dostivyed  by  tho  digestive  action  of  the  gastric  juice  (Claude  Bernard)  ;  u 
cessation  in  the  circulation  of  the  alkaline  blood- plasma  (Fa\*y) ;  necrosis 
or  necrobiosis  of  the  tissues  brought  about  in  various  ivays — distnrlktnce« 
of  circulation,  trauma,  bacteria  and  toxins,  inflammation ;  a  solution  in 
tho  continuity  of  the  protecting  mticua-chid  stirface  layer  of  epithelium 
(Bluch,  Schmidt) ;  a  neurotrophic  cliange  (Wilka,  Stockton);  a  disapppjir- 
ance  of  specific  protective  substAnoes  or  antifermcnta  from  the  cells  of 
tho  mucosa  (VVoinland,  Cooke).  But  whatever  bo  the  precise  nature  of 
the  change  or  series  of  changes  rendering  the  tissues  vulnerable  to 
the  gastric  juice,  it  has  been  shewn  by  direct  experiment  on  animals  that 
it  may  be  induced  in  circumscribed  areas  in  nmny  ditTercnt  ways  and 
result  in  the  formation  of  a  lesion,  which,  whilst  resembling  in  stnicturml 
peculiarities  the  round  ulcer  in  the  human  stomach,  ililTors  from  it  in  th*t 
it  almost  invariably  heals  promptly  and  shews  no  tendency  to  extend. 
Thus,  the  problem  of  tho  pathogenesis  of  the  gastric  ulcer  is  less  con- 
cerned with  the  production  of  the  ulcer  liiaii  with  the  elucidation  of  ibnae 
conditions  which  interfere  with  its  repair  and  at  the  same  time  give  it  a 
progressive  character.  Tlie  explaiuition  of  this  cbaraetcristic  of  ulcer  of 
the  stomach  has  been  sought  for  in  alterations  in  the  composition  of  the 
gastric  juice,  in  the  composition  of  the  blood,  in  tho  vital  activity  of 
the  tiisiiea  generally,  and  in  certain  stnictunil  pecutiarilJes  in  the  atomiich 
wall.  The  several  factors  responsible  for  tho  ciiTUmscribed  loss  of  tissue, 
and  for  tt4  assumption  of  a  progressive  character,  will  now  bo  coaaidered 
in  detail. 
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A.  Fttctortf  vhifh  nuiif  ileskoij  On:  JmrnmiUy  tif  thr.  Litinfi  Tuyveji  to  the 
hv!f*iivf  .-tdion  af  Gastric  Jvirt:  m  Cirtiimscrilf^d  .-ireas  of  the  Stomarh. — 1. 
t'lrculatorj  I  Hftturhtuices. — Virchow,  recognising  the  close  analogy  between 
ulcor  of  tbe  stomach  and  infarcts  in  other  oi-gans  in  respect  of  eize,  shape, 
and  VMCulitr  rulutions,  reganlcd  the  luHiuri  as  a  localiecxi  iBcbavmic  iiccrosiK 
induoed  by  nmbolic  occlusion  of  some  branch  of  the  con>nary  art«ry. 
Virchow'e  opinion  obtained  wide  acceptance  nnd  exerted  a  profound  in- 
Hueooe  on  mbsequent  olwcrvatioiis,  being  confiraiecl  experimentally  by 
Panimi  and  Cohnheim.  TbiK  Kinipli!  explanation  of  tbe  juttliogeneiiis  of 
gastric  ulcer  will,  however,  suffice  for  a  few  cases  only.  The  occnrrence 
of  einbohsm  of  the  gastric  vc^^ttcls  in  infective  endocarditis  whero  other 
organs  are  extensively  afl'cctod  is  quite  exceptional,  nnd  experimentally 
it  has  been  shewn  that  of  emboli  thrown  into  thti  circulation  compara- 
lively  few  reach  the  siomaeh  and  duDdenum,  and  those  that  do  are 
generally  situated  in  the  region  of  the  fundus.  Again,  it  is  very  excep- 
tional to  find  in  the  c\&sh  of  subjects  in  vhum  gastric  ulcer  is  chiefly  met 
with,  any  correlated  lesion  from  which  cmlwli  might  originate  or  any 
evidence  of  the  embolic  pn>ces«  in  other  organs.  Embolism  of  the  gastric 
auteries,  when  it  docs  occur,  ia  usually  secondary  to  disease  of  the  large 

kVeateU  in  Ibc  ncighlfourhood,  as  aortic  atheroma,  aneurysm  of  the  cocliac 

Iftxis,  or  in   the   course  of  various  septicaemia.^,   the  emboli  consisting  of 

lincteria,  as  in  pyaemia,  anthrax,  or,  as  shewn  by  the  experiments  of  Klebs 
and  Welti,  of  disintegrated  red  blood -corpuscles,  a  possibility  which  hus 
l«en  advanced  to  explain  the  occasional  occurrence  of  gustrie  ulcer  in 
malaria  and  in  some  severe  anaomiaa  (tuiemo lytic).  The  pnssihility  that 
circnmscrihed  necrosis  may  be  secondary  to  arterial  throni]>osis  in  an 
artery  is  also  remote,  for  thrombosis  occurs  chiefly  in  arteries  with 
id   walls ;    gastric   ulcer,    on    the   other  band,    occurs   much   more 

'frcqaently  in  young  persons  in  whom  degencrativaand  other  changes  in 
the  walls  of  the  blood-vessels  are  very  uncommon.  On  the  other  hand, 
It  i«  not  improbable  that  thrombosis  following  atheroma  of  the  coronary 

i4Ut«rie«  may  be  an  important  factor  in. the  production  of  gastric  ulcers  in 
middle-aged  jnibjectft,  or  in  younger  subjcctfi  when  it  stip«M-vene8  on 
sypliilitic  emlurteritis  (Luxenburg)  or  on  lurdaceous  disease  uf  the  vessels 
in  pulmonary  tuberculosis  (Mcrkel,  Kdingor).  Klebs  suggested  that  a 
local  anaemia  of  (he  gastric  mucosa,  and  therefore  gastric  ulcer,  might  be 
induced  by  temporary  spasm  of  the  gastric  arterioles :  this  is  purely 
fay|tothetical  and  has  little  to  support  it,  apart  from  some  ex)x>riment4 
made  by  Talma,  who  found  that  stimulation  of  the  left  vsgus  proilucpd 

ptonic  spasm  of  the  pylorus  and,  by  the  compres-iion  of  the  contained 
rial  trunks,  iechnomia  and  ulceration  in  the  pyloric  portion  of  the 

[•tomacb. 

Venous  Stasis  and  Haemorrhage. — It  has  been  shewn  by  Miiller  and 
Dr.  Fenwick  that  sudden  oci'liifiion  of  the  portal  vein  results  in  intense 
venous  engorgement  of  the  gastric  veins  and  Imemorrhages  into  the  mucosa 

'irhich  frt^juently  proceed  to  tdccnitiuns  in  the  centi-al  and  cardiac  regions 
ol  tbe  fltomach.     These  lesions  differ  markedly  from  the  ordinary  gastric 


nicer,  and  funhcr,  na  shewn  by  Dr.  Fenwick,  ohstntction  to  indi\i(iu&l 
bittuches  of  tliy  j^astric  veins  is  iinattuiuled  l>y  a?iy  delett-rious  con- 
iici|ucriL'es.  HitulHoisch  and  Axl-I  Key  believed  ibat  venous  ul>stniction, 
liauiiiorrliH^tis,  and  iionstsciiLive  ulccrattou  might,  result  from  compression 
i)f  veins  by  apiism  of  the  pyloriui 

Haemorrhage  Krosions.— This  term  is  applied  lo  small  bloodstAiiied 
nbraaions  of  thu  mucous  monihrnno  of  the  stomarh  which  are  a  fuirly 
frequent  iKwt-Tiiortem  phonomenon  (l'!<  jwr  cent  of  all  aul^iwics,  Willigk) 
in  now-Iwrti  childi-en,  fn  various  cachectic  conditions,  in  chronic  heart 
disease,  ohstntctivo  puhnoniiry  disoiiso,  in  hepulic  cirrhosis,  aud  vkHuus 
septicaemias,  pneumococcal,  pyogcjiulic,  tuberculous.  As  a  ruiti  the 
oroHions  aro  multiple  and  chiefly  in  the  funiius  of  the  stomach,  individu- 
ally ihey  me  circuhir  in  form,  from  2  to  4  mm.  in  diameter,  and  in 
(lopth  oxtomi  half  way  through  the  thickness  of  the  mucosa  (ifiniplo 
erosioti-t  uf  Dieulufoy)  or  down  to  the  submucosii  (exulcuralio  simplex  of 
Tticuhifoy).  The  base  uf  the  oraaion  la  generally  blaod-stainwl  and  the 
tiaftuex  in  that  aituation  iiitiltratt'd  with  blowl.  They  apjKirently  originate 
in  one  of  two  ^vays,  by  capillary  haemorrhage  following  staais  or  from 
small  hacuiurrha^c  infurctii  fullowiu;;  capillary  eml>oli»m.  Some  olMurvora 
\mv*'.  rcgAi'ded  these  erosioria  aa  a  prjssible  startitig-poitit  of  gastric  ulcer, 
but  thfl  consen'nis  of  opinion  i&  against  this  view,  and  i*  supported  hy 
their  number,  situation,  absence  of  tnuisitioual  phu^e^  and  their  diffcrviil 
ago-  and  acx-incidcnce.  Clinically  they  may  bo  of  no  importance,  or  they 
may  give  rt^i'  tu  charactoristic  manifestations  (sec  p.  47U). 

H.  Trauma. — {a)  Mochanicat. — ^Clinical  ot»Ber\'ation  has  shewn  that 
gagtrio  idi:er  may  follow  on  various  mechanical  iusults  to  the  stomach- 
Kx|)oriincntjilly  Kilter  found  in  dogs  that  severe  blow6  on  the  epigastrium, 
the  stomach  Ixiiug  dintended  tvith  fo<jd,  pniduced  hiiemurrhagc  intii  the 
submncoua  coat  (aubmucous  haenuitoma),  which  ho  surmises  wotdd  h&ve 
proceerlod  to  an  open  ulcer  by  the  eroding  action  of  the  gastric  juice. 
These  results  wore  conHrmod  by  Vanni  in  cxjMirimcnta  on  mbbita.  More 
recently  (rross  has  coniliici^Ml  a  Rerics  of  experiments  with  similar  rcsidt«, 
and  lie  concludes  that  in  otherwise  noi-mal  etomnchs  injuries  to  the  niucju 
would  not  load  to  ulcer  iiulobs  very  severe.  Direct  injury  of  the  mucona 
munibnine,  as  shewn  by  tlic  experiments  of  Quincke  and  of  CiritTuii  and 
Vasaalo,  docs  not  give  rise  to  the  fomuition  of  ulcera ;  this  may  ofi«u  lie 
verified  when  on  washing  o»it  tho  stomach  Iwgo  pieeca  of  the  mucous 
niombniiio  aro  accidentally  dctJtchod,  for  the  (Jofocts  caused  by  such 
injuries  heal  vuiy  readily.  A.  Schmidt  has  cnllctl  attention  In  the  con- 
traction of  tho  stomach  wall,  by  which  means  any  lesion  of  the  muooas 
meml>ranc  is  covered  over  and  shut  otf  from  the  civity  of  the  viecus. 
He  belicvos  that  traumatic  lesions  which  are  not  oblitcratcil  in  this  way 
will  probably  develop  into  an  ulcer  provide<l  there  is  active  gastric  juice 
present.  But  tho  great  majority  of  such  tniumatic  losions  promptly  heal 
in  the  abseiico  of  otbor  facuirs  (see  p.  44S).  Schmidt  attributes  th<^ 
"iilectio[i  of  ulcer  for  the  lewer  curvature  and  the  pylorus  to  the  muc 
iu  this  part  of  the  stomach  Wing  less  mobile  thau  elsewhere.     Continuetl 


pix'jwuro,  stich  HS  pcodiiced  by  tight  btciiiii:  or  tight  Wts,  miiy  be  nn 
r tH'CJi^iuiiul  caiue.  lUsinuRgen  pointc*)  out  a.  distinct  sulcus  in  the  nntcnor 
Willi  of  the  stomach  which  passes  vertically  from  tho  small  to  the  Iitrge 
curvature  close  to  the  pylonis,  and  is  opposite  the  lower  line  of  ribs ;  this 
Hue  of  depression,  which  shews  thickening  of  ihi;  senma  cojit,  atrophy  of 
the  mucous  sui'fuce,  and  occasionally  peritonitic  fldheeions,  he  louka  upon 
M  due  to  preseure ;  and  in  several  cases  be  found  scars  of  gastric  ulcer 
along  this  line. 

(6)  Chemical. — We  can  readily  understand  liow  such  ulcors  might  he 
due  to  poisoning  with  corrosive  sulwtances,  whether  acids  or  iiiknlis  ;  but 
this,  after  all,  will  explain  very  few  coses. 

(r)  Thermal. — It  lias  been  thought  tlmt  scalding  food  might  produce 
n  limited  amount  of  necrosis^  and  in  this  way  the  apjmn^ntly  freijiietit 
occurrence  itf  gastric  ulcers  in  pf>oks  has  bet*n  exphiinod.  Docker's  experi- 
ment.il  inve-stigations  support  thi%  for  by  introducing  very  hot  foo<i  by 
mcins  of  a  stomach-tuljo  into  the  stonmchs  of  two  dogs,  ho  piwluecd  in 
one  case  marked  baemorrhagic  erosion,  and  in  the  other  a  chanicteriatic 
acute  ulcer  of  the  stomach.  In  a  few  cases  gastric  ulcer  in  man  mny  be 
produced  in  this  way,  but  certainly  only  in  a  few  ;  for  slight  loss  of  sub- 
stjiuce  of  the  stouiitch  wall  heals  readily,  and  even  if  a  bncniorrhitgic 
erosion  should  follow,  it  by  no  means  always  gives  i-ieo  to  gastric  ulcer 
(Langerhans). 

111.  Neuroiiathic  Disturlwuices.  — Secretion,  vascularity,  and  other 
functions  of  the  stomach  being  dependent  on  many  nervous  influences, 
the  nervous  system  is  held  by  some  authors  to  play  an  important  |Hirt  in 
the  causation  of  a  gastric  ulcer.  It  may  do  sn  in  various  ways.  We  know 
that  after  injuries  of  the  ner\'ons  system,  such  as  excision  of  iho  corpora 
<|u.tdn^crDina  (Kljstcin,  Brown  S^uard),  intersection  of  the  thalami  utid 
p(>4Juncl<-s  (Schifl),  licmi-soction  of  the  medulla  (Schiff),  section  of  the 
spinal  oorti  (Schiff,  Koch,  Ewald),  injection  of  absolute  alcohol  into  the 
coeliiic  plexus  and  into  the  ^planchnics  (Dalla  Vedova),  uud  somctimis  also 
in  dtt?eases  of  the  central  nervous  system,  ptuictifomi  luLuniorrhngea,  or 
lijieinorrhagir  ftroeions  are  fonnil  in  the  stomach.  But,  even  if  vasomotor 
liistuibjtnces,  lca«iling  to  the  small  haemorrhages,  were  more  common,  it  is 
very  doubtful  whether  small  haemorrha>;c8  or  baemorrhagic  erosions  lead 
to  gastric  ulcers.  By  section  of  the  vagus  below  the  diaphragm  Vzeran 
WHS  able  to  produce  in  !)  out  of  21  rabbits  allowed  Lo  live  for  more  than 
two  weeks  ulcers  of  the  stomach,  generally  single  and  located  in  the 
pyloric  region.  He  believes  the  mechanism  of  their  formation  to  l»e 
of  the  pylorus  followed  by  interstitial  haemorrhage  and  erosion 
jy  the  gastric  juice.  Somewhat  similar  rc8ulta  were  o])tainetl  by  Saitta. 
Talma's  experiments  in  which  ulceration  was  induced  by  faradic  stimula- 
tion of  the  left  vagus  in  rabbits,  have  been  alluded  to.  More  recently 
I>onati  h.H8  repeated  Vedova  and  Yzeran's  oxfioriments  on  <Iogs  and 
ibfaita  with  negative  results  except  that,  in  some  increa>^l  acidity  of  the 
ie  juice  was  induced.  A  similar  otTect  wa.<i  oliscrved  by  Dalla 
Vedova  as  a  rcsidt  of  his  experiments.     The  significance  of  this  hyper- 


cfalorhydria  iii  the  genesift  of  gastric  ulcer  ^ill  be  di&cu&sed  belitwr 
(p.  +fil),  but  it  may  bo  at  onc«  premised  thai  there  i«  Abundant 
evidence  thnt  an  incro:LBcd  secrotion  of  hydrochloric  acid  in  the  stomach 
may  bo  readily  brought  alMiit  by  nerv'oua  inflnenccs.  The  iinjwrtance  of 
the  nar%'oiis  avHtetn  in  thf  pnthogeneKts  of  piH^tric  uk-er  wae  aomcwhuL 
differently  roganiod  by  Wilks  and  Moxon,  who  looked  upon  gutrio  nicer 
as  a  trophic  lesion  jumlopous  to  the  so-eiilU'd  trophic  ulcer  of  the  cornea. 
Stockton  belit-vcs  that  some  distinct  and  jiersftvering  nerve-perturbation 
is  the  basis  of  the  defective  resisting  powers  of  the  tissues  which  renders 
them  viibiurablo  to  tlio  gn«ti'ic  juice. 

IV.  Gastritis. — The  early  writers  on  gastric  ulcer,  such  as  Abcr- 
crombic  and  Cruveilbior,  looked  upon  chronic  catarrh  of  the  walla  of  the 
ntomach  as  thtj  primary  cause  of  gastric  ulcer ;  this  view  was  alundoned 
after  the  vascular  infarct  hy^wtheais  wtis  pi-opo«cd  by  Virchow  and 
Kokitausky,  but  it  has  been  revived  by  (ralliard  and  by  Jawnrski  and 
Korcrynski,  who  found  signs  of  gastritis  in  different  portions  of  the 
stomach  in  cases  of  chronic  ulcer.  Dr.  Soltau  Fcnwick  believes  that 
u?»der  certain  conditions  intiammation  of  the  solitary  lymphoid  follicles  of 
the  stODiach  may  give  rise  tu  an  acute  ulcer.  ThesKi  small  accumulaUona 
of  lymphoid  tissue  lie  in  the  mucosa  superficial  to  the  nntst-ularis  mucosae; 
they  arc  present  in  gi-eatnat  nnmhors  up  to  the  age  of  puberty,  and  from 
then  onwanis  gnidually  diminish  in  number  and  size,  disappearing  from 
the  cardia  tonarda  tbo  pylorus  and  lesser  curvature,  eo  that  in  these 
latter  situatiuns  they  »re  always  most  abundant.  In  gastritis  and  various 
infective  disorders  surh  as  enteric  fever,  acute  tuberculosis,  diphtheria, 
pneumonia,  these  follicles  become  acutely  inflamed,  their  tissue  undergoes 
rapid  necrosis,  and  numerous  small  pits  or  erosions  with  congesto*!  edge* 
are  found  in  the  gastric  mucosa.  It  would  appear  highly  probable  that 
many,  if  not  all,  of  the  so-called  haemorrhagic  erosions  aln*ady  dcscrilied 
originate  in  luHammatiou  of  the  hiuphoid  follicles,  especially  when  the«a 
occur  in  young  suhjccbt.  In  many  cases  they  app;irently  have  but  little 
significance,  but  on  the  other  hanil  tht-y  may  give  rise  to  serious  h:u*mor- 
rhage  from  erosion  of  the  subjacent  capiliariea,  and  are  very  poa^ibly  the 
pathological  basis  of  some  cases  of  gastric  haemorrhage  in  young  femalrs 
(see  p.  479).  Kcccntly,  Dr.  C.  H.  Miller,  who  from  the  cxanunntion  of 
a  large  number  of  human  stomachs  has  confirmed  Dr.  Fenwick's  observa- 
tions, also  regards  iiiflammatory  dieintegraiion  of  these  follicles  as  a 
starting-point  of  gastric  ulcer  when,  from  the  coexistence  nf  chronio 
inflammatory  changes  in  the  tissues  of  the  stonmch  wall,  local  contraction 
is  unahtc  to  take  plice  and  the  base  of  the  erosion  remains  exposed  Co 
the  :iction  of  the  gastric  juice. 

V.  Bacterijd  Infection. ^Boettcher  found  micrococci  in  the  liorder* 
and  (lount  of  gastric  tdcers.  Ix^tullc  more  recently  cxprewed  the  opinioa 
that  some  of  the  gastric  ulcers  may  owe  their  origin  to  microbea.  Qaatric 
ulcers  have  been  noticed  in  pyaemia,  pneriainil  septicaemia,  and  other 
infections  disejiAcs ;  more  often,  however,  insteail  of  typical  gastric  uWrs, 
haemorrhagic  erosions  have  been  found,  and  microbes  have  been  detected 
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iu  tJutm.  Again,  injection  of  pure  cultivation  of  microlies,  each  as  the 
iftaph^^ocau  pyvyerifs,  into  the  stomach  or  into  the  poritAneum  gives  rise 
to  haemoirht^c  erusions,  and  even  to  nlcemlions,  The  relation  of 
iilc«mtioiiii  in  tho  i$totiiuch  uiid  intc^linul  tiaci  to  lulL-i-o-orgaiiismu  hntt 
recent)}'  been  sLudiec]  more  cluHcly,  and  it  Ims  been  clearly  denioiiHtratetl 
tliat  ulcomtionB  of  the  alimentary  tract  in  nnitnaU  may  Ite  caused  by  the 
invasion  of  various  micro  organisms  into  the  deeper  layers  or  the  mucous 
membrane  mid  the  lymphatic  glands  comicctcil  with  it,  where  they  set  up 
necrosis.  This  fact  hiLS  been  made  use  of  by  I>r.  Siilney  Martin  to  ox 
plain  the  formation  of  chronic  gastric  nicer  by  bicterial  necrosis  ;  and  the 
mure  frequent  occurrence  of  gastric  ulcer  al  the  pyluric  etid  he  explains 
by  tho  absence  here  of  the  glands  secreting  hydrochloric  acid,  whith 
\uvi  a  powerful  antiseptic  action  and  prevents  the  invaaion  and  growth 
of  bacteria.  Stokes  records  &  case  of  gastric  ulcer  shelving  the  diphtheria 
Imcillun,  which  he  regarded  as  the  causal  agent.  Turck  asserts  that  he 
has  produced  characteristic  ulcere  of  the  stomach  in  dogs  by  the  admiru 
RtniCion  by  the  nuiuth  of  emulsions  of  the  HticiUus  foli  cmnmunis.  liut 
as  yet  this  view,  so  far  as  the  gastric  ulcer  of  man  is  concerned,  may  be 
looked  upon  as  purely  hypothetical. 

It  will  be  seen  from  the  above  that  there  are  many  factors  which  are 
capable  of  interfering  with  the  vitality  of  the  stomach  wall,  and  in  a  cir- 
cumscribed area,  in  such  a  manner  as  to  render  it  vnlnpnibie  to  tho  eroding 
activity  of  the  gastric  juice.  In  most  inslrtuces,  however,  in  which  the 
power  of  oue  or  other  of  these  factors  can  be  tested  expei-imontully  it  is 
found  that  the  resultant  lesion  either  never  attains  the  form  of  the 
st4)mAch  ulcer  or  that  it  heals  with  groat  rapidity.  Accordingly,  the  co- 
operation of  other  ijithiences  must  be  tiiken  into  account  in  the  complete 
formation  and  progressive  character  of  tho  gastric  ulcer. 

B.  Factors  which  had  to  Ui«  chamdcristxr  Farm  vf  the  Initial  Lesitm. — (1) 
IfOCal  Conditions  in  the  Stomach. — Experimentally  it  has  been  shewn  that 
lesions  in  the  vicinity  of  the  lesser  cunuturc  and  pylorus  heal  more 
tardily  than  those  situated  nearer  the  fundus.  Tin's  has  been  cxplain(^d 
by  the  pyloric  portion  of  the  stomach  being  the  seat  of  most  vigorous 
niovemenl.  lesions  in  this  situation  accordingly  getting  but  little  rest ; 
and  by  Schmidt  it  is  looked  upon  as  lK:ing  due  to  tliu  relutivuly  slight 
mobility  and  slight  redundancy  of  the  mucosa  iu  this  part  of  the  stomach, 
in  conRei((uence  of  which  defects  in  its  substance  are  obliterate-d  with 
greater  difficulty.  The  similar  significance  of  chronic  intlamnnttory 
dungei  interfering  with  the  local  contmctility  cspeciidly  of  the  muscularis 
mucosae  has  been  emphasised  by  some  observers. 

(2)  The  Gastric  .Juice. — In  luldition  to  its  action  in  removing  the 
devitalUcI  tissue,  the  gastric  ju!<e  liiis  been  regarded  as  a  potent  factor 
in  the  further  progress  of  the  ulcer  and  in  tho  prevention  of  it»  healing, 
hy  virtue  of  its  containing  free  hydrochloric  acid.  The  importance  of  an 
exc«ss  of  free  hydrochloric  acid  in  the  gjistric  contents  in  the  production 
of  a  gaAtrie  ulcer  has  been  emphasised  by  Kiegel,  who  maintaiiuKl  that 
hrpcmcidity  was  a  feature  of  alt  cases  of  gastric  ulcer  and  was  primary 
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to  that  lesion.  Matthes  aiid  Schmidt  shewtKl  cxpurimenUiUy  that  whilst 
Iraumalic  leaiuiis  of  the  giLstric  mucosa  invariably  fiuled  to  develop  into 
iilccrt^,  thiH  would  occur  if  coincident  with  the  infliction  of  thu  injury  the 
stomach  was  hlled  with  5  por  cent  hydrochloric  acid.  .SimiLirly  Koch 
anil  Kwjihi  found  that  the  erosions  usually  following  section  of  ibe 
cervical  cord  would  become  ulcei-s  if  5  per  cent  hydrochloric  acid  were 
introduced  into  the  stoiuiith.  On  the  other  hnnd  many  observers  look 
upon  hyperacidity  of  the  gastric  juico  as  inconstant,  and  when  present  as 
secondary  lo  iho  ulcer  of  the  slumaeh  (Pawlow) ;  thus,  whilst  Riegel  r*- 
gurded  kyperueiditv  as  constant,  having  fomid  it  in  a  series  of  31  cases* 
others  have  found  it  much  less  frequently,  as  is  indicated  below : — 
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Uccasioually  cases  are  met  \rith  in  which  free  hydrochloric  acid  is  per- 
aiateiitly  abdcnt  (Howard,  A^^ron). 

(3)  Altenitions  in  the  Itlood, — 'ITie  precise  relation  between  an  nicer 
of  the  stomach  and  chlun>sis  with  which  it  i^  ko  freijuenlty  associated  is 
uncertain.  It  has  Imen  suggost^xl  that  tlie  abnormal  state  of  the  blood 
might  tiy  leading  to  tbrombo:»is  or  capillary  haemorrluij|;e  bo  a  primary 
caii^e.  On  the  other  band  the  chloro&i^  might  interfere  with  the  healing 
of  a  loKion  nf  the  gastric  muc4>.sii  and  belong  solely  to  the  second  catognr^-. 
Kxporiment-il  e\-idence  supporting  this  last  8up|¥>sition  has  lM*en  pro- 
vided l>y  tjuincke  and  Dnettwylor,  Silbermann.  Fiiiterer,  and  Cohnheim, 
who  have  »bcwii  that  artificial  legions  of  the  gastric  mucosa  in  animals 
rt!ndei-e<l  anaemic  h&d  more  tardily  than  in  normal  animals,  whiUl  the 
]iroductiou  of  ai'tiHcial  anaemia  has  not  lead  to  ideer.  It  would,  there- 
fore, ap|)car  that  though  anaemia  rarely  initiates  the  lesion  in  the  stomach, 
it  is  an  important  fiictor  in  its  elalmralion  by  inu^rfering  with  it«  ropAir: 
tJio  explanation  of  this  may  lie  in  some  general  <lepref!5ion  of  the  reoctivr 
powers  of  tho  tissues  or,  as  suKgf'sted  by  liiegol,  on  some  assucintrtl 
alteration  in  tho  composition  of  the  xastrie  seci-etion,  for  it  has  >H!«n 
shewn  by  Schat7.e1l,  Oriinc,  Cantu,  and  others  that  hy^icrchlorbydria  is 
present  in  from  73  per  cent  to  9r>  |>cr  cent  of  all  cwea  of  chlorosis. 

Symptom atolog-y. — ^The  symptoms  vary  considerably  ;  in  some  cascs 
the  ulcer  may  l»e  entirely  lat^nt^  or  give  riue  to  no  eharaeteristie  signs; 
in  ntlici-s,  especially  the  acute  ulcers,  the  first  marked  symptom  may  be 
profuse  hiieniatomesis  or  the  symptoms  of  acute  perforation.  In  uio&t 
cases,  however,  besides  dyspeptic  disturbances,  there  arc  certain  symptoms 
which  may  be  looked  upon  as  characteristic ;  namely,  localised  pain  in 
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the  cpigaetriura  corning  on  at  u  variiiblti  period  after  food,  vomiiing  and 
kiieamt«mo8is.  In  lon>.'-stitiidi)i};  oi^s,  apart  from  these  slomucb  syinptoms, 
we  often  bco  sigiiti  uf  jiii;ujnm  and  nf  in.ilinitriliun.  ' 

If  WB  consider  the  syroiuoma  aeiMiniidy,  wo  have  to  note : 
Vain. — This  is  perhaps  the  most  frequoiit  synipiom,  being  present 
iti  fi-oiu  SO  to  90  per  cent  of  all  i-uaos.  The  putient  con)pla)n»  of  puin 
itituiit«d  muitilv  ill  the  epigastrium,  jiut  below  the  eiisifoi-ni  caitiluge ;  it 
ift  distinctly  local,  and  ustinlly  covei-s  but  »  small  are* ;  occasionally  it 
eUtrtfi  »t  tho  epigastrium,  and  ext4.>nds  thence  tu  the  left  or  to  the  right  ; 
iu  vury  chronic  cases  the  pain  is  often  situated  some  distance  below  the 
epigastrium,  and  is  more  diH'iiMt ;  in  moBt  cas^,  bo^idcfi  the  epigustric 
|x:iin,  there  is  also  pain  in  the  back,  either  over  the  i-ecpon  of  the  Kpine 
between  tho  sixth  and  eighth  dorsul  vertebrae,  or  to  the  left  of  the  spine 
and  then  situated  somewhat  lower,  Ijctween  the  tenth  doiiiiil  and  tir&t 
lumbar  vertebrae.  The  jiain  varies  in  character  and  intensity  ;  usually  it 
itf  of  a  hoavj-  Iwring  character,  «t  other  timee  it  is  dc-smbeil  as  a  burning 
j»:iin,  in  some  ca.scs  as  a  shooting  jiaiii,  ami  at  times  it  may  become  much 
more  intense,  more  like  a  colicky  pain  (gastralgia),  and  may  lend  to 
syncope;  in  the  eai'ly  stuga  tho  (kaui  is  usnully  nntch  less  severe.  The 
pain  is  not  continuouA,  it  conies  011  after  niealt',  ftomctinu'S  ver}'  shortly 
nficr  food  i-s  taken,  and  in  this  ca*^c  proljably  the  iri-itittion  by  the  solid 
food  is  the  cause  of  It ;  at  other  tinius  it  occui-s  some  lime  after  foot! ;  in 
not  a  fi'M-  cases  the  pain  tKrcni's  seveiTil  hours  after  food  has  been  taken  ; 
the  movements  of  the  stomach,  the  increasing  acidity  of  the  gastric  juice, 
and  the  piBsuge  of  the  stomach  contents  through  the  pylonis  are  proluibly 
the  cause  uf  it.  In  sonio  cases,  fur  example  when  the  ulcor  is  associated 
with  couttnuous  hypersecretion  (Keichnmnn's  diseji^e),  and  also,  it  is  said, 
in  cases  of  syphilitic  ulcor,  the  pain  also  occurs  at  night  or  ejirly  in  the 
utoniing  tvhen  the  stomach  should  l>e  empty  ;  the  hyperacid  gjwtric  juice 
acting  directly  on  the  vilccntte<]  surface  is  most  likely  the  cause  of  this, 
for  a  snmll  ipiaiitit}'  of  fooil,  the  protein  of  which  binds  the  free  hydro- 
chloric  &cid«. often  relievos  this  nocturnal  pain,  ralpatiun  and  slight 
pressure  of  the  epigiistrium  increase  the  pain,  aJid  elicit  it  at  the  time 
when  it  does  not  occur  spontancdualy,  a  feature  which  ia  of  diagnostic 
importance  in  the  differentiation  of  g.istric  nicer  from  gastric  neui-oses. 

The  duration  of  the  pain  varies  ;  often  it  hists  for  several  houi-s,  in 
foet  till  the  cotitunt»  of  llic-  stumuch  have  p;ish)ed  the  pyluruF>,  or  have 
born  vomitod,  when  it  more  or  less  <[nickly  disappears.  'Hie  {Hun  is  also 
intliienrud  by  various  circumi^iancei),  an  for  instance  by  the  pc>e<ture  of  the 
.piiient;  it  is  less  when  tho  jwitiont  lies  down,  and  it  ia  aggravated  by 
ftiidden  movement  or  by  uTuiuc  muscular  exercise  or  fatigue  ;  some 
patients  find  relief  when  tlicy  lie  on  the  aUlomen,  on  the  hack,  or  on  one 
or  other  side.  Some  obsi-rvors  are  inclined  to  attribute  this  to  thr. 
position  of  the  ulcer,  that  position  of  the  body  being  Icimt  iminful  which 
prevents  tho  gastric  contents  from  coming  into  ctjiitjict  with  the  ulcer. 
Gerluirtlt.  however,  reganled  these  effects  of  piisture  on  the  gastric  pain 
i  signifying  the  existence  of  perigast>ric  adhesions. 


The  spinal  pain  has  the  same  character  as  the  epigastric,  and  the 
piitient  often  BUHea  thtit  it  passes  right  through  from  the  epigoAniuic  to 
the  ^iiio.  With  the  spiruil  puiu.  which,  as  first  poiiitcil  out  hy  lioas  and 
Uttir  by  Dr.  Hcud,  is  a  referred  or  Honuttic  piu'ii,  there  is  often  |Miti  along 
the  iittcrcoHtid  nerves,  occasionally  radiating  to  the  shoulder,  arm,  and 
forearm.  Ri>^  r4>garded  tho  localisod  epigastnc  pain  as  originating  in 
the  stomach  itself — splrtuchnic  pjitn — iiiu]  as  corresponding  exactly  with 
the  site  of  the  ulcer ;  thi*.  liuwevei',  is  apimrenlly  not  correct. 

The  (Klin  may  be  absent  for  days  and  even  weeks,  and  then  rectir : 
with  the  cicatrinaioii  of  the  ulcor  it  gradually  disappears,  but,  though  in 
these  casctf  tlicru  is  nu  spontaneous  pain,  it  can  bo  elicited,  us  a  nUe,  by- 
pressure  on  thu  epigastrium. 

As  gaatrit^  ulcer  in  often  accompanied  by  dyspeptic  s^'mptoms ; 
besides  the  local  pain,  there  is  somotimes  a  dull  pain,  which  is  mora 
difTuso  and  persists  for  days.  In  some  few  ca*c8  piin  is  absent. 
AssoL-iak-d  with  the  epiiJiasU'ic  and  dorsal  {Niin,  there  is  t^'iick-mcfla 
on  pressure,  stid  as  poiiiteii  out  by  Dr.  Head  and  by  Dr.  J.  MackonrJe^ 
hyperaesthesia  of  the  skin  in  corresponding  situations.  The  hyperaesthetio 
area  in  the  epigastrium  is  generally  sharply  defined,  about  half  to  one 
inch  in  diameter,  and  situated  most  frequently  1>6tween  the  ensifona 
process  and  the  left  costal  margin  (84  per  cent),  occasionally  further  lo 
the  left  (I)  per  cent),  to  the  right  (4  per  cent),  or  below  the  inn))iliriis 
(3  per  cent).  The  dorsal  area  of  hyperueatheaia  is  somewhat  less  frequt- nt 
than  tlie  epigastiic  area ;  it  is  a  sharply  defined  ai\'a,  varying  in  pt>(iiiiun 
from  the  7th  to  the  12th  dorsal  spine,  most  commonly  about  the  lUh, 
and  more  ofu^n  to  the  b^ft  of  the  middle  line  than  the  right.  Associated 
H'ith  tho  epigastric  hyperaesthesia  there  is,  us  I>r.  Mackenzie  has  shewn, 
a  simibirly  localisc-^l  nniscular  hypcmlgesia  and  a  marked  exaltation  of 
the  nnt^ido-cu  tan  eons  retli'x. 

The  aitc  of  the  pain  aitf)  epigastric  hyperaesthesia  in  their  relatimi  to 
the  position  of  the  stumach  and  to  the  localisation  of  the  ulcer  are  very 
interesting.  In  8  cases  of  tow-seated  hyperaesthesia  Wirsing  noted  fire 
instances  of  decided  gasti'optosis,  while  in  30  other  cases  of  gsstropuwi^  a 
change  in  the  position  of  the  |iain  wn&  not  noted,  so  that  in  duwnwaril  dis- 
placemontof  the  lesser  curvature  the  ptuuof  the  ulcerwas  localise*!,  not  where 
tlic  upjKir  lH)rtler  of  the  stomach  was,  but  where  it  ought  to  have  l^'cn. 
Similarly  I>r.  Mackenzie  h;iA  pointful  out  that  the  jiositinn  of  the  hyper- 
aesthetic  area  remains  constant  oven  with  the  most  extensive  re*pirat<iry 
movements  of  tho  stomitch.  The  localisation  of  the  cpigiistric  lutin  would 
also  ap{>ear  to  have  some  relation  to  the  situation  of  the  idcer.  In  a 
num))or  of  cases  in  wtn'ch  it  was  jHjssible  to  institute  a  com|uiriRnn 
either  by  operation  or  by  autopsy,  Dr.  Ma^kenxie  found  that  pain  localtiad 
in  the  ujjpcr  |Kirt  of  the  epiKastrium  conxitiiponded  with  ulcers  at  the 
oardiac  end  of  the  stomach,  low  in  the  epigastrium  with  pyloric  nlcen. 
As  h(vUing  of  tho  ulcer  occurs,  and  tbc  pain  gradually  lessens  in  intensity, 
there  is  a  simiUt;ineons  diminntion  in  the  extent  of  the  hyjMiraestbelie 
area,  which  finally  disap|>cai'3.     Moet  observers  aro  agreed  on  the  value 
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of  this  liy[*enicsthc9ia  hs  a  maiiifesU)l.ioD  of  gastric  ulcer;  but  recently 
Dr.  B.  Diiwson  luui  throsvn  duiibt  on  its  aigntficHiice  by  |K)iritiny  cut  that 
it  ii  not  invariably  present  in  ulcer,  an*l  that  it  may  occur  in  some  other 
disorders  of  the  atotnach,  as  in  anaemic  and  neurasthenic  Hysi)op«in, 
although  when  pro«cnc  in  such  conditions  ii  disjippenrs  more  rapidly,  and 
in  »o  doing  docs  not  exhibit  the  contructiou  noted  in  ciises  of  healing 
ulrcrx. 

Tho  precise  mochanisni  of  the  pain  in  gastric  nicer  has  rtrcoivcd 

iTarioiu  explanutiuns.      Fornivrly,  un   the  Huppusilion  thiil  the  iifTcronl 

nerves  of  the  stomach  conveyed  painful  impressions,  it  nuji  generally 
believe<l   that  the  pain   originated    by  the  direct  irritation   of   exposed 

.  sensory  nerves  in   the  ba.se  of   the   ulcer  by  the  acid  gastric  contents. 

:  When  the  futlacy  of  this  supposition  was  ex]>osod  other  explanations  were 
advanced.  According  to  Lennandur.  Mans4>il-Moullin.  and  others  the 
pitin  18  the  ininiMliate  result  of  the  irritation  of  sLAUSfny  nerves  in  the 
(nrietal  mdnserons  tijisues  either  niechimiailly  by  pressure  or  dragging,  or 
from  a  secondary  lyniphanptis  in  this  sitimtion.  Dr.  Mackenzie,  on  tho 
other  banil,  regards  tho  pain,  epigastric  and  dorsal,  tho  cutaneuus  hyi>cr- 
Aeathesiii,  the  muscular  hy)>eralge8iji.  as  expresaionH  of  u  viscero-sensory 

-jeflex.  Abnormally  powerful  stimuli  passing  along  the  afferi-nt  nerves  of 
the  Etomacb  to  the  spinal  cord,  tnitiateil  by  irritJition  of  their  exposed 
tenuinal  branches  in  the  Imse  of  the  ulcer,  ntfect  iidjacuut  cenli-es  in  the 
coni,  and  su  stimulating  sensory,  motur,  and  ulhfr  nerves,  arising  in  lliis 
p«irt  of  the  cord,  give  origin  t4)  piin,  which  is  referred  to  the  peripheral 
flist ribuiiou  of  the  nerve,  the  spinnl  centre  of  which  is  so  stimulated. 
As  in  some  cases  of  gastric  ulcer  [nun  may  be  almost  the  only 
■yniptom,  and  may  occur  without  any  vomiting  of  food  or  baematemesis, 
careful  impiiry  as  to  the  exiu:t  situation,  limitation,  and  the  other 
eharacters  described  above,  is  of  great  imjKirtance  lit  diagnosis.  For 
illustrative  cases  I  refer  the  reader  to  ray  paper  on  the  Clinical  Diagnosis 
of  OMtric  Ulcer  (3!t). 

Vomtitig. — Vomiting  of  food  alone,  without  haematomosis,  is  common 

rin  gastnc  ulcer ;  it  may  occur  at  variuus   stages  of  the  disease,  and 

'1)6  caused  in  various  ways.  It  may  come  on  early  in  the  course  of  the 
ulcer,  and  ocair  imtne<lintely  aftj-r  taking  fiKxi,  in  which  caiie  it  i.s  due 
moet  likely  to  bypeniesthesia  of  the  stomach.  As  a  lule  the  vomiting 
occurs  lui  hour  or  two  after  the  ingestion  of  food,  at  the  height  of  the 
partixvsm  of  pain  which  disappears  with  the  vomiting,  and  is  due  to  the 
irritation  pitubicod  by  the  contact  of  the  food  with  the  ulcer.  In  such 
eaaes  the  vomiting  .seems  to  depend  on  the  (piality  nf  the  food  taken, 
li'iuid  foctd  bein;;  less  productive  of  vonn'ting  than  coiu-Re  uiuiigeste<i  foixt ; 
whilst  in  other  cases  the  vomiting  comes  on  htbe  in  the  disease,  and  is 
due  to  dilatation  of  the  stomach  in  consequence  of  the  pyloric  constriction. 
When  the  dilattition  coexist*  with  hypersecretion,  vomiting,  as  a  nde, 
oocun  aomu  time  after  food,  and  in  many  cases  late  at  night  or  early 
in  the  inorning.  The  vomit  itself  imiy  present  some  featured  M-liich  a.s>ii8t 
in  the  diagnosia  of  the  disease.  If  the  vomiting  occur  immedijitely  after 
VuL.  Ill  ti  H 


the  ingestion  of  food,  it-  c-onsisU  of  uimltci-cd  food  ;  if  it  occur  some  time 
after  ft^iod  has  be«u  taken,  the  vuniil  cuusiste  of  partly  digeauxl  fowl  iu  » 
statu  of  fine  aubili vision,  and  has  a  very  acid  ta^tc.  The  chemical 
axaminatinn  of  tbo  vomit  or  iu  filtraw  almost  alwavs  shews  the  prosooee 
of  hydrochloric  acid,  verj-  oft<!n  in  more  than  the  normal  qtiautity.  The 
niicroseopic  uxuminatioii  of  the  vomit  shews  the  nuiscular  fibres,  ae  a  rule, 
woll-digrrttvd  and  innligt^(«<i  Htart^h -grain h.  The  vomit  in  gastric  ulcrr 
rarely  contains  hilo ;  the  iio-callcd  "  bilious  vomiting  "  ia  rare  in  gastric 
ulcer. 

The  vomiting  that  occurs  in  consequence  of  dilatation  of  the  stomach 
is,  as  H  rule,  oharactoriiitic  enough  :  large  quantities  are  voided,  pale  in 
appearance,  not  unlike  harm,  frothy,  and  roiciTiscopically  sbeunng  toniLait 
and  aarciiiao  :  the  filtrate  almost  tilways  contains  fre«  hydrochloric  acid. 

Vomiting,  although  an  important  symptom  of  ulcer,  is  by  no  m< 
conataiit.  Again,  the  vomiting  of  very  aciil  matter,  containing  morr  tl 
H  normal  amount  of  hydrochloric  acid,  occurs  in  a  good  many  other 
afioctions,  as  in  simple  hyperchlorhydria,  anaemic  acid  dyspepsia,  hyi)^- 
aocrotion  (lieichmanns  disease),  in  the  early  stage  of  puliunnary  tuber- 
culosis, in  the  gastric  crises  of  tabes.  From  a  diagnostic  stand[>oint  I 
regard  the  paroxysms  of  pain  and  the  localised  tendornesa  and  li^pt'r- 
aesUie-sia  as  more  significant  of  iilccr  than  the  votniting,  and  even  than  the 
vomiting  of  blood. 

Ho^iiMtrme»U  is  one  of  the  ainlitutl  symptoms,  and  occurs  in  about 
une-tbird  of  the  cases  (2H  per  cent,  Itrinton  ;  29  per  cent,  Witte-AIuUer ; 
47  per  cent,  Gerhnrdt  ^  82  per  cent,  Leberl).  It  may  oocasionaUy, 
especially  in  so-eallcd  acute  utcoi-s  (75  i)fr  cent),  be  one  of  the  firtt 
sympt<fma  noticed,  aud  occur  in  pf.i'sons  who  were  cither  in  good  health 
without  any  symptoms  of  indigestion,  or  who  were  troubled  only  with 
so-cilled  acidity  of  the  stomach ;  more  often  it  occurs  during  the  coime 
of  the  discjvse,  and  is  prece<led  by  pain  and  vomiting. 

The  ipiantity  of  hloo*!  vomited  varleH  considerably  ;  slight  hoenuir- 
rhages  may  often  occur,  and  small  quantities  of  blood  may  l>e  vomil»d  or 
pusseil  by  the  bowels  without  the  jiaticnt's  knowledge.  Such  !»cciUt 
hacmorrhajics,  as  they  have  been  termed  >t3-  lioas,  arc  of  considerable 
iliagnostic  and  prngtioiitic  significance,  and,  as  that  ob^rrver  Ims  repeatedly 
empha-tised,  careful  examination  of  apparently  bluod-fi-ee  Vfimit  and  stooje 
should  be  mode  before  the  diagnosis  of  nicer  is  set  aside.  For  this  purpose 
eevenU  tests  are  available,  the  guaiacum,  the  nli>jn,  and  the  Iwnzidin  lesl; 
of  these  the  latter  is  the  mn><t  delicate.  It  is  performed  as  follows  r 
A  piece  of  faecal  matter  aUtut  tlx;  size  of  a  haz4*1-nut  is  mlxn<]  with 
water  iu  a  test-tu)»e  to  form  a  thick  enudAion  ;  to  this  one-thiht  of  its 
volume  of  glacial  acetic  acid  is  added,  and  the  mixture  shaken.  TImo 
about  5  c.cm.  of  ether  are  added,  and  the  two  Huidfl  are  mixed  together — 
not  roughly  shaken ;  on  standing,  the  ethereal  extract  separates,  and  of 
this  2  c.cm.  are  mixiil  with  '1  c.cm.  of  a  saturated  solution  of  bcuxidin 
({Hiradlamidu<]iphenyl)  in  roctitiefl  spirit,  and  :.'  c.cm,  of  a  solution  of 
hydrogen  peroxide.      If  blood  bo  present  in  considerable  quantity  the 


solution  imnicdiultily  iissumes  a  deep  bhio  colour  ;  in  lesser  qiuuitities  the 
colour  is  leas  intense  niui  green. 

In  other  oasrs  the  bliKxl  muy  not  bo  vomited,  but  is  pjisseti  out 
per  rectum  u  nicliien» ;  in  most  cases,  however,  when  the  haemonbago 
from  the  iilcer  w  profuse,  both  haemiiti'musiH  uud  mclnena  upptiur,  the 
latter  following  rtome  huurs  »ft«r  the  haemorrhage.  If  melnena  should 
ocrur  l>cf<ire  h;icinateme8i8,  most  authors  look  upon  the  case  as  one  of 
iluwicniil  rather  than  of  gastiic  ulcer  ;  but  in  a  caar  of  iicute  gastric  ulcer 
which  I  Kiw — ^ino  VfiriHeil  by  jKiMt-niortein  exjtmiiiHtion — mclaena  had 
{>r«c«cle<l  hjit-miitemeins  by  more  than  t-^ix  hours.  If  the  quantities  vomited 
bo  small,  the  blood,  intimutely  mixc^l  with  the  food,  may  escape  deleclion ; 
if  it  be  slowly  poured  out  from  the  ulcer,  ihe  blood  may  nuiaiu  for  somo 
lifiit.'  ill  the  stomach,  and,  iMiiiig  act^'d  upon  by  the  gaatric  juice,  may 
have  the  "  coffet»-groun<l "  apjiearnnce,  the  dtirk-hrowii  rolour  being  due 
to  the  fonnation  of  baenuilin  fmni  haetnogtobin.  If  the  haemorrhage 
from  the  ulcer  be  profuse,  as  for  instance  when  a  sroftll  artery  is  eroded, 
then  blood  is  vomited  in  large  masses:  il  may  bu  quite  liquid  and 
unaltered,  but  occasionally  it  contains  large  clots,  and,  though  arterial,  is 
dark  in  colour  from  the  action  of  the  gastnc  jnice.  In  profuse  hacmat- 
eme«is  the  patient  usually  has,  as  premnnitory  s}'Uiptom8,  a  trickling  sensa- 
tion, or  a  feulin^  ns  though  something  had  given  way,  a  peculiar  BunsBiiun 
of  dist4^nsion,  a  feeling  of  heaWness  in  the  stomach,  followed  by  nausea 
and  faintne«(,  and  a  jwcnliar  taste  in  the  mouth,  occasionally  ti  sudden 
stabbing  p<iin  in  the  epig-istrium,  and  then  without  any  violent  effort  of 
retching  large  ({uantitles  of  btoorl  are  vomited  :  the  first  haemorrhage  is 
oft«n  followwl  by  a  second  and  third  at  various  intervals.  The  general 
condition  of  the  patient  is  thai  common  Uj  all  profuse  artei'ial  haemor- 
rbagm :  the  skin  is  f>a]lid ;  the  patient  feels  cold,  thouj^h  often  the 
temperature,  soon  afti-r  the  hacniurrhage,  may  be  a  few  de^jreca  niiued ; 
(he  ptilae  liecomes  quick,  small,  and  compressible  :  the  patient  feels  fuiitt; 
his  voice  becomes  feeble;  and  syncope  may  follow  an  attempt  to  rise 
from  the  rucumbent  position.  These  sympt^ims  continue  for  some  days, 
and  aniiumic  murmtirs  arc  heard  over  the  heart  and  the  largo  vc»telK. 

Haemorrhage  from  the  stomach,  even  if  profuse,  is  not  often  fatal, 
anloM  ft  large  vessel  bo  erode*!,  when  death  may  occur  even  l>eforo  thoro 
is  time  for  the  poured-out  blood  to  bo  vomited.  In  such  cases  the 
patient  suddenly  turns  pale,  faint^  falls  over,  iind  perhaps  with  a  few 
sposnoflir  movemenM  dies  within  a  few  minuT,p«  with  all  the  symptoms 
id  internal  haemorrhage,  rmd  after  death  the  stomach  is  found  to  be 
dist^ndcil  witli  bloo'l.  In  some  cases  of  profuse  haemorrhage  several 
attacks  of  haematcmeatB  occur,  and  the  patient  dies  from  exhaustion  ;  in 
noet  cases,  however,  the  patient  gnulually  recovers  from  the  anaemia, 
■nnd  the  symptoms  of  gastric  ulcer,  such  as  the  epigastric  |>ain  which 
may  disappear  after  th«  hacmateme.iis,  return.  As  a  rule,  several 
haemorrhages  follow  the  first  at  interval?  of  a  few  flays,  and  then  the 
haamorrbage  may  cense  altogether  nr  reappear  at  a  later  period. 

MdoMO. — We  have  already  spoken  of  this  symptom  following  profuse 
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haomiitemefls ;  if  the  nicer  be  situated  close  to  the  pylonut  it  may  occar 
aloriu  withuiit  hotiiniitumcsis.  The  bluod  in  melaenu  is  bluck  in  colour 
and  of  turry  L-ousistency  owing  to  tin-  cbiuigc  of  bHonioglublQ  into 
liAemalin,  aiul  tbc  furniaiiun  of  Bulphitk'  of  iron  by  the  aciiou  of  the 
siilpbiirotteil  hydi-ogen  in  the  lower  bowel.  This  symptom  has  often 
to  be  iin(nire<1  fVir,  or  can  only  be  inferred,  j«  ih*^  patient  it.  not  alwavj 
conticioiu  of  b.tving  dli^t-har^ed  blooil :  ho  ttiiiv  compbiin,  huwevur,  ui 
teneeniua  and  of  having  h;ul  iievend  liiiuid  kLikiIk  ;  or  again,  chat  during 
itnd  after  the  evaeufttinn  of  the  stool  bo  felt  faint  or  actually  fainted : 
and  in  his  appuiranec  there  iniiy  bo  all  the  signs  of  a  profiu>c  intoniil 
haemorrhage.  In  three  of  my  oun  ca^ea  freneral  coDvuUioDS  occurred  in 
conttcipitMii^  of  nieljieriii  from  •;:iHtrir.  ulcer. 

Apjirt.  from  thpw  princijal  Rympbjms  in  gastric  ulcer  there  are  otben 
less  chitraottiiistiti  and  \em  frequent.  Considering  theee  symptonu 
according  Vy  the  various  systems  we  have  : — 

Gitsirft-intejttiwil  ^i/mptoms. — The  tongue  varies  very  much  in  appear- 
ance ;  often  it  is  red,  dean,  and  moist :  when  thcr«  is  mark^Ml  aimemiA 
it  is  pale  and   tlubhy  ;  in  chronic  oaaeA,  on   the  other  hand,  it  is  often 
found  covered  with  whito  fur,  which  is  due  to  the  accom|Junyitig  gHstric 
t-alarrh.     The  appetite  is  generally  ^iood,  hut  the  jNitient  in  afraid  to  eat 
because  of  the  pain  after  food  ;  sometimes  the  patient  has  an  increwed 
appetite ;  in  very  chronic  cases  the  appetite  is  often  diminthhed.     Tbint 
is  increased,  and  in  some    cases   there  is  aii  increased    tlow  of   saliva. 
DyspepLic  symfitoms,  i^uch  aii  flatulence,  senao  of  fulness  and  of  discomfort  m 
after  food,  acidity  and  pyrosis,  are  common,  es|KM'i»lly  in  chronic  iUccrs;H 
con3tip;ition  is  usual,  but  in  a  few  cases  the  bowels  are  reguJar ;  dutrrfaoea  ~ 
is  very  rai-e. 

Cardio-niscular  Symjttoim. — In  many  case-s  nothing  alnioniuil  in  the 
heart  or  blood-vessels  is  noticed  ;  ocnisionally  there  is  irregularity  of  tlie 
heart's  action,  and,  as  anaemia  so  ofteu  complicates  gastric  ulcer,  we  have 
all  the  Viiscular  symptoms  noticed  in  anaemia. 

Thf-  htoDii  invariably  exhibits  pronounced  changes,  usually  of  m  cblorocic 
character.     The  u^  blood-corpuscles  iiro  diminished  in  number,  occasion- 
ally even  Ut  two  millions  per  c.mm.     The  average  in  44  case*  is  givea 
by  Futcher  as  4,u7l,000  per  cmm.,  in  51  cases  by  Cabot  as  3,572.00(> 
por  cmm.      Grecnough  and  .loAlin,  on  the  other  hand,  out  of  43  caMtJ 
found  only  34  in  %vhich  the  red  corpuscle.s  were   below  4,i»00,0OM. 
hftonioglobin  in  Fuicher'n  series  nver;ij:«l  .58  per  cent,  the  avemgo  hacmf^- 
globiu-index  being  0-72.     In   42  of  Cabot's  Dl  cases  the  haemaglobin 
was  below    Hit  per  cent.      In    4^^  of  (iroenough  and  Joslin's  cases  Out 
a^-erage   haemoglobin  -  index    was  0-fi7.      The   leucocjtes   in  Fntcb«r'« 
series  averaged  7600  per  cmm.,  dillerentiui  counts  by  Cal>ot  shcwnl  a 
idigbt  rotative  increase  in  the  small  niuiionuclears  ut  the  exfiense  of  tho 
polymorphonuclear    neutrophils.      There    is    a   well- market!    digestion- 
ieucocytoeiri. 

Ofnitt^wimtri/  Sf/mptoms. — The  urine  is  in  many  caaee  nomml,  at  other 
times  it  may  contain  albumotei ;  on  the  otiior  hand,  owing  to  thi*  in- 
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secretion  of  hydrochloric  acid,  it  is  often  but  eligbtly  acid  »iid 
mny  erisn  bccomu  idltalinu  ;  this  ik  especially  the  cHse  when  ihe  stoiriHch  is 
dilnted  ;  the  chloriiies  are  often  diminished  and  Uie  phosphatefl  nicreaHed  ; 
if  the  dtlatition  of  the  stomach  he  confiiderabk',  and  th©  dec-ompoeition  Htie 
to  Dticro-orgnnisms  incre^k^ed,  the  ui-ine  mny  contain  an  excess  of  the 
ethereal  sulphates  and  of  indicun.  The  nicntitiual  futictionit  are,  a«  11 
rule,  not  interfered  with  unless  clilon^sis  Imj  present  or  after  profufip 
bdcmatRincsi^.  The  wcurrence  of  sugur  is  rare;  alhuniin,  on  the  other 
hand,  is  more  frcijuently  to  he  found. 

.4rii„n\ii'ui  uiui  hiacehiria. — It  iit  now  well  eKtablishefl  that  acetone 
and  aceto-acetic  or  diacetic  acid  are  occasionally  found  in  the  urine  in 
acute  and  chronic  atl'ections  of  the  digestive  tract,  such  as  acute  und 
chronic  ji^tric  catarrh,  enteritis,  dilatation  of  the  stomuch,  gastiic  ulcer. 
Both  Itodies  are  often  found  tojtether  iu  the  urine,  as  acetone  is  fomied 
frnui  the  fonnur ;  in  some  rju!e.s  however,  acetone  alone  ix  found, 
and  may  be  deiectwl  by  the  smell  and  the  vaiions  reactions  (7S), 
whiUt  the  presence  of  aceto-acetic  acid  is  easily  detected  by  (.Jerlmrdt's 
reaction.  Iu  many  cases  the  presence  of  these  bodies  gives  Hse  to  no 
marked  symptoms  ;  in  others,  however,  we  may  find  a  y^m\\\t  nf  gastro- 
intestinal  and  nervous  symptoms,  which  may  assume  «  serious  chanictor 
resembling  the  toxic  ayraptoms  in  diabetic  coma,  and  due  in  all  pi-oUibility 
Uj  an  ueid  iutoxteaiion  (40).  Tn  tlic  milder  form  wi;  mdiL't  severe 
api^sCn'c  pain,  i>erBist«nt  vomiting,  headache,  and  giddiness.  In  the 
severe  forms  thi'se  symptoms  may  be  aa-sociated  M'ith  dyspnoea,  drowai- 
oeag,  coma,  and  e[nleptic  convulsions.  The  svmptoms  usually  set  in 
sttddunty  and  siibsiile  after  a  few  days  with  the  disappearance  of  the 
acetone  from  the  urine.  In  most  cases  the  afleclion  is  easily  and  early 
recognised  by  the  peculiar  aret<tTie  Kmell  of  the*  Itreath  nnd  of  the  nrine. 
Lorenz  notice«l  this  afiection  in  live  cases  of  gastric  idccr,  and  I  have 
olMervcd  one  case ;  the  patient,  a  girl  aged  Iwenly-two,  who  had  had  idl 
the  symptoms  of  gastric  ulcer,  was  suddenly  seized  with  violent  abdominal 
pain,  vomiting,  and  great  prostration  :  the  vomiting  persisted  and  could 
not  be  checked  by  any  medicine,  all  food  and  even  small  quantities  of 
WAtor  were  rejectfd  :  the  patient  hsul  repeated  attacks  nf  syncope  when 
site  attempted  to  mi.ie  h'-nwdf,  the  pulse  was  slow,  and  the  teniiwrature 
normal.  The  breath  hati  a  niarke*]  acetone  smell  ;  the  urine,  which  was 
■cuity,  had  a  sp.  gr.  1028,  had  a  strong  stncU  of  acetone,  and  gave  the 
Rceto-acetic  acid  reaction  with  perchloridn  nf  iron  ;  the  symptoms  persisted 
for  fiv»>  tiays,  during  which  time  the  patient  waj?  fed  h}-  TUitritive  enemas  ; 
citrate  of  potash  in  flnjiuion  was  given  by  the  mouth  and  injected  into 
the  ri'ctuni.  The  symptoms  then  gradually  subsided  and  the  patient 
made  a  rapirl  recoverr. 

Drs.  Kollr^ton  and  Tehbe  have  made  a  serieA  of  oheervations  on  the 
oecarrcnce  of  diiicetic  acid  in  the  urine  in  casea  of  gastric  ulcer.  They 
fotiml  diareturia  in  .13  out  of  ft8  cases  of  gastric  ulcer  in  rcnmfcs  in  whom 
no  food  «TM  given  by  the  mouth.  Oerhardt'a  reaction  in  these  cases 
appeared  on  an  average  on  the  second  or  third  day  of  ahsohita  starvation 


or  rectaj  fcixling,  and  it  wa^  apt  to  <ltKap[N.':ir  hs  etooii  as  fi.>et1ing  hy  tiie 
mouth  vrsx  rejsumed.  In  four  cases  of  gaittric  ulcer  in  males  the  reaction 
either  did  not  occur  at  all  or  only  appeared  .-dt>-r  prolon^ud  siar\'atioo. 
It  u'ould  appear  tlini  the  pxoiting  cause  which  dctvmiines  the  uppcanuice 
of  tliiicuturia  is  Atuiviitiun  or  dfifccUve  abeKirpUon,  aiid  it  makes  so 
difference  whether  the  jutif  nt  l>e  aljeolutely  starved  or  fed  |)er  rectum. 
The  addition  of  glucose  to  the  nutrient  enemas  <Iid  not  dimiuisli  the 
diaceluriu ;  in  fact,  in  one  uf  the  male  cases  this  was  reijponi^ilili:  far  iie 
appeArance.  Ghicu^  given  by  the  ntrmtlt.  however,  was  rapidly  followed 
by  the  disappearance  of  the  acid  from  the  urine.  In  ca»es  with  severe 
and  persistent  Tomiting  there  is  usually  a  well  nnirki-d  roactinn.  Eiub- 
illation  of  the  blood  of  certain  of  these  casi-s  by  Dr.  Golla  failed  to 
reveal  any  apprectnble  diminution  in  the  (^O^  contents 

The  Umperaturf  \%  rmrnml  or  even  subnormal  if  th»>  nutrition  safftt 
much.  Rise  of  temperature  denote*  some  complication  or  some  inter- 
current di»ejb>c.  Slight  fever  lasting  for  a  few  days  to  a  week  not 
uncommonly  follows  the  vomiting  of  blood. 

Natuntu  81/mptotiLs  are  common  enough  in  gastric  ulcer.      Headarbe. 
vertigo,  insomnia,  and  attAcka  of  syncope  are  not  uncommon ;  nerroiu 
aymptoma  are  often    i)resent   also  when    neui-asthenia,   melanehoUa,  or 
hysteria  complicates  the  affection.     The  sujierficial  reflexes  vary  ;  in  neu- 
rotic or  hysterical  subjects  they  are  often  increased,  and  in  such  ouos 
the  abdominal  and  epigastric  reflexes  may  be  exaggerated.     TetMiy  u  oik. 
occasional  and  grave  complication  of   gastric  ulcer ;    it  appears    U>  h^ 
somewhat   mure   frequent  in   males,  and  is  almut>t  invariably  aarocfait*«3 
with  dilaUtion  of  the  stomach  ilne  to  the  presence  of  a  pyloric  nicer  or     a 
cicAtrivial  pvloric  aienosiA.     The  attacks  have  followed  ilie  washing  oa^mt 
of  the  stomach,  and  in  some  cases  it  is  suQicient  to  pass  a  soft  stonti^^^- 
lube  or  merely  to  nib  the  skin  of  the  epiga»trium  to  induce  ao  att*g''^^ 
It  is  generally  ascribed   to  an  auto -intoxication  by   toxic  product*    ^°*B 
docum[)Oflition  in  the  dilated  stomaclt     In  such  cases  gaatro-vnfcriMUMV^f 
may  be  called  for  to  relievo  the  dilatation. 

Th^  ijeaeml  nulntiim  in  many  cases  remains  good  for  some  time;  b* 
with  the  duration  of  the  disease  it  become*  much  imp»ire»I,  there  is  k^- 
of  flesh  and  the  muscles  feel  flabby,  the  pationl  i«  pale,  has  an  anxiM^''^ 
ai^ieanmce,  Uie  eyeballs  are  sunken,  and  the  whole  BX|»reaBion  donoW^^ 
much  suffering.     In  younger  persons  the  aspect  is  most  commonly  thti^^ 
of  anaemia  simply  ;  in  older  peraomi  it  is  CAchectic  rather. 

The  physical  examination  in  many  cases  reveals  nothing  bat  Um 
tenderness  of  the  epigastrium  and  an  accomiKtnying  cutanoous  hypvc^ 
aesthesia  of  the  region  ;  in  very  chronic  cases,  when  the  patient  is  much 
emaciated,  a  fibroid  oii^^itriv  may  fiomctimc«  1>e  felt  as  a  hand  or  as  a 
slight  inlumescence,  and  in  those  rare  cases  in  which  a  localised  alwcew 
has  formed  Itctweon  the  stomach  and  the  adjacent  ports  (alidominal 
wall,  spleen,  liver,  etc.),  a  distinct  tumour,  painful  on  percuanon  and 
preattire,  may  perhaps  be  felt.  Oerhardt  distinguishes  four  varietiee  ol 
intumescence  which  may  be  met  with  in  old  ulcers: — f1)  The  cicatricial 
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buMof  the  ulcer,  to  be  recognised  by  iu  plate  like  feel,  iu  sensitiveness,  and 
its  frequency  ;  (2)  the  pylorus,  hypcrtropliied  from  spasmodic  contruction  ; 
(3)  wi  encapdiilcd  uIukcejh  ;  and  ^4)  poilionH  of  orf^aTtti  ailhcrent  to  iin  old 
ulcer  which  inay  form  phigs  pn>trnding  into  the  stomach  and  beconu' 
intlamt*d  and  indiirabxl ;  in  this  w.ij  niiiA^ive  pitintul  iiinionrR  an*  formed 
whiofa  may  oven  increase  slowly  in  size.  In  such  casee  chemical  examination 
of  the  gaslric  contents  nuiy  be  of  considenible  vuhtc.  In  1 6  cases  of  gastric 
ulcer  with  a  pal|Nible  tumour  in  which  the  precise  conditions  were  ascer- 
tJiineil  after  dcjuh  licinbnrd  found  thut  the  tumour  was  dui?  to  hyper- 
Jj-uphy  of  ihe  pylorus  in  6,  to  adhesions  in  6,  t<>  perigiistric  abscess  in  1, 
id  to  the  presence  of  fiireign  iKHlies  in  the  Btonmch  in  3,  hair-lwH,  t'.hitik, 
id  veyetJLble  fibred.  The  discrimination  of  mu-h  an  intumesceni-e  from 
the  tumour  of  cancer  is,  &s  a  nile,  not  difficult  when  the  history  and 
symptoms  arc  carefully  considered.  Marked  dilatation  of  ihe  Btomach 
can  )w  ascertained  by  physical  examination. 

Alterations  of  the  Functions  of  the  Stomach  in  Gastric  Ulcer. — 
y/y/wMirj./i/i/.  —  Kor  some  time  great  stress  was  laid  on  the  increiisod 
amount  of  hydrvichloric  acid  in  cases  of  gastric  tdcer,  an»l  no  doubt  free 
hydrochloric  acid  is  found  in  the  majority  of  cases.  In  many  cases  the 
increaaod  acidity  is  found  soon  after  food  is  taken,  and,  at  the  height  of 
the  digestion,  0'3-0'35  per  cent  of  hydrochloric  iicid  may  be  found  in  the 
contents  of  the  ^tomncL.  In  some  cases  the  fasting  stomach  is  found  to 
inU'Un  a  small  quantity  of  fluid  which  cuntjuns  bydrochkiric  a<.'id  (liypcr- 
retion  of  l{«ifbmann) ;  in  these  cases  there  is  a  continuous  secretion  of 
acid  gaatric  juice,  and  these  are  probably  the  cases  in  which  (Nuiente 
complain  of  paiu  in  the  epigastric  region  late  at  ni;^ht  or  early  in  the 
morning  when  the  stomach  shoid<l  be  empty.  In  abotii  half  the  cases 
of  ulcer  the  (juantity  of  hydrochloric  acid  is  normal,  in  a  few  cjises  the 
acid  is  diniiiii-ihcd  (sub-acidity);  this  occurs  in  chronic  cascs  when  tlm 
ulcer  is  complicated  by  anaemb  or  chiouic  gastric  catarrh ;  and  in 
aome  cases  in  which  the  stomach  is  itilateil ;  though  an  excess  of  hydro- 
chloric acid  is  perhaps  more  often  noticed  in  dictation  following  nicer. 

In  many  cases  tlio  hyperacidity  can  be  made  out  by  examination  of 
the  vomited,  matter ;  to  use  the  8tomach-tul>e  in  order  to  examine  the 
gastric  juice  and  the  contents  of  the  stoniach  after  a  test-mcal  is  only 
pemiiesil'le  when  there  has  Vjeen  no  baciiiat<?meeis  ;  the  introduction  of 
the  stomach-tu)>c  may  produce  not  only  bacniatemesis  but,  if  the  ulcer 
be  acute  and  its  floor  thin,  perforation  also.  At  the  same  time  the  jiassage 
of  a  soft  tube  with  care  cannot  be  nearly  sn  dangerous  as  the  stmin  of 
vomiting.  In  making  any  determinations  of  the  hydrochlont  acid 
content  of  the  gastric  juice,  test-meals  removed  by  nieaiis  of  the  Momach- 
IuIm:  afU;r  a  dctitiiLe  interval  must  be  employed ;  and  it  mu.si  be 
remembered,  especially  in  -view  of  the  variable  results  obtained,  th;it  the 
Rwald's  breakfast  is  a  relatively  poor  stimulus,  and  that  the  response  to 
the  stimulus  of  feeding  varies  at  ditTercnt  times.  In  brief,  any  state- 
ments with  regard  to  the  acid  valuer  in  gastric  ulcer  and  other  disoitlers 
must  be  based  on  several  observations  made  under  identica]  conditions  iu 


eAch  case.     The  cliemioil  tens  for  free  hydrochloric  aciii  are  described  id 
the  article  on  "General  Fulhology  of  DiKeetioii"  (p.  279). 

Tlic  secretion  of  /vp^n  does  iiul  uiidcTgo  tuucb  allcrHlioa  in  gastric 
ulcer,  occasionally  it  is  increased  ;  in  old  nlc-crs  with  marked  emarintinti 
or  dilatation  of  thn  stomach,  it  is  often  dimini-^hed. 

The  npftor  functinrts  of  the  stomach  are  not  intorferecl  with  by  thfl 
ulcer  unless  there  bo  marked  diUtatioii,  or  wmc  such  complication  as 
pulmonai-y  tuborcidosis  or  chlorosis ;  though  in  a  few  cases  tiic  move* 
mcnt^  of  the  stomaeh  are  dimiuishcd  (Korczynski  and  Jaworski). 

Almirptiim  from  th:  Siumach. — Zweifcl  ^ive  iodide  of  potaftsiimi  in 
gelatin  cafisules,  and  determincil  the  length  of  time  that  elapscil  l>efore 
he  could  detect  iodine  in  the  saliva  and  in  the  urine  ;  the  al»orption  wis 
generally  prolongetl  but  very  slightly,  except  in  the  early  stages  of  ulcer, 
wliori  it  may  bo  more  prolonged. 

When  the  stomach  U  <)ibiteil  wo  oft^-n  find  liacterial  dcconi|»o«(ii)OU. 
aometinies  with  the  formation  (if  nitrog<ui,  oxyj^en,  carbonic  acid,  ocatsion- 
ally  of  hwlrogi'ii,  aidpliurctted  hydrogen^  an<J  niamh  gas. 

Complications  and  Sequels  of  Gastric  Ulcer.  —  fhhUtium  of  tkr 
Sionuidt.^-li^iv  usu;d  cause  uf  dilaUtiuu  uf  the  xtoinacb  in  gastric  ulcer  is 
the  nanowing  of  the  pylorus  duo  to  the  cicatrisation  of  an  ulcer  situated 
at  or  near  the  pylorus.  It  miiy  also  be  produced  by  Kpa^moilie  gtenusis 
of  the  pyioiiM,  un  occjiaional  compliwition  of  pyloric  nicei-ft.  In  thew 
latter  caso^t  the  dilatation  ia  geuernlly  associated  nitb  hyf^eniecrction, 
and  the  nuinifeauilions  are  severe  cmrop-Hke  pain  in  the  eptgatitrium  al 
the  height  of  digestion,  increaee^I  and  visible  peristalsis,  and  the  vomiting 
yf  lari^e  quantities  of  very  acid  fluid  contents.  During  the  spasro  tlie 
pylorus  may  be  felt  to  hanlen  and  feci  like  a  tumour,  and  eventually 
there  may  rcxult  a  pcnniinent  intumescence  in  tlie  pyloric  regiou  frfMU 
hypertrophic  thii:ki'ning  of  the  pyloric  muaculutnre. 

Occasionally  simple  or  atonic  dilalAtion  of  the  stomach,  withnnt  stenosis 
of  the  pylorus,  clue  to  accompanying  gastric  catarrh  or  to  muscular  weak- 
ness may  he  present  Afl  dilatation  of  the  st^nnach  is  described  in  a 
separate  article  (p.  .i22)  no  further  reference  t«i  its  s}-mptoms  or  trertt- 
niont  need  Itc  mi^lu  here. 

Jloui-fftugm  iJrfwmity  vf  tlie  JiiloiiunJi. -^Thc  manifestations  to  wUicfa 
it  givf«  r)»e  are  most  commonly  those  of  dilatation  of  the  gtomach,  but 
occasioiuilly  the  following  characteristic  signs  of  the  condition  are 
noted  :~(1)  In  washing  out  the  stomach  ptkrt  of  tht^  fluid  is  lust^  and 
fails  to  return  through  the  tul>e  (\Vblfcr) ;  <2)  the  wash  water  returning 
from  the  stomach  quite  clear  will  suddenly  l>ccome  turbid  from  Um 
reapiwarancc  of  stomach  contents  (Wolfi'r) :  (.'*)  after  the  stomach  bu 
Iieen  apiKtrontly  emptied  by  the  stomachuibo,  a  sphpthing  sound  may  l>o 
uliciiei]  on  [HLlpntioTi  uf  the  pyloric  portion  (|Mmi<loxicaI  dilutattun  of 
JaM-oraki);  (4)  on  inflating  the  stomaoh  with  air  iir  C-O^  the  ji^culiar 
form  of  the  organ  nmy  be  nsiblc  or  palpable  ;  (ri)  during  the  proceag  of 
infbttion  the  cnrdiac  portion  may  become  tirst  distonde<l,  and  then 
gradually  sulmde  with  concomitant  disloiision  of    the  pyloric  pordoo 
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re-racntioucd 


bubbling, 


loss 


(Eiselbei'g) ;  (6)  <hi]iiig  the 

Dt'  ftizzlin^  sounds  may  bu  heacl  at  a  point  di>>Linct  from  tbc  pylorus. 

J'rriya^lric  .■idjifgifms.  ^  C'Iiriica,lly  tlie  existence  of  such  adlitiflioiis 
may  l»c  rendered  munifest  by  the  production  of  various  defonnitJea,  as 
dititAtion  from  kinking  of  the  pyloroiluodenal  junction,  hour  )j;)ass 
deformity  in  which  the  adhesions  ai-u  situated  anteriorly,  general  cou- 
bTACiion  of  the  stomach  (th<-'  Feuwicks).  jnnl  approxiumtii)U  of  iho  two 
oritiow  ;  and  by  various  fiuictional  disturVwuces  of  all  degtoes  of  severity. 
There  is  pain  after  fo"xl,  of  a  dragging  kind,  about  the  pyloric  rygioii  or 
lossconiuiuuly  over  the  fundus  of  the  stomach  ;  it  is  always  worse  after  a 
ky  tlian  afiur  a  small  meat ;  it  in  incfAased  l»y  the  en^it  jKMture,  by 
ncerctne  and  particular  movements,  such  as  raising  the  anus,  pailiculnrly 
the  left ;  and  it  is  relieved  by  rest  in  the  rccuDitwnt  posture,  and  often 
also  by  wtsinnjf  an  abduminul  belt.  In  consetguence  inability  to  follow 
the  avocations  of  life  is  complained  of.  \Vht!re  thtrc  is  dilatation 
poriodic  romiiing  of  large  <|iiantitieR  of  Huid  or  Bcmi-Huid  contents  occurt; 
the  vomit  as  a  nde  contains  free  hydrochloric  acid,  often  in  cxcces. 
There  is  also  some  less  of  flet>b.  Tendeniess  on  pressure  over  the 
epij^astrium  is  gcnorally  present. 

JW/orahon  of  thr  s^tom/irh  is  common,  and  is  the  most  grave  com- 
plication <if  gn&tric  ulcei-.  It  occm-s  much  more  frciiuontly  in  acute 
ulc^ji*  or  in  an  esu-Iy  stugc  of  the  chronic  ulcer :  it  often  causes  the 
death  of  the  itiitieni  by  jieritonitis :  in  rare  caaes  a  small  perfonttion 
may  heal,  and  the  pHtiont  may  completely  recover ;  in  other  cases  it 
may  lead  to  the  formation  of  an  abscess,  and  in  other  cases,  again,  to 
a  fistulous  comnitinicntion  between  the  stomach  and  other  organs. 

Prr/uratmi  inUt  Ih'.  Ornrnil  I'fritonntl  C<mti/. — This,  acconling  to  Welch, 
hap[>ens  in  about  G'A  per  cent  of  all  catu^R  of  gastric  ulcer,  an  estimate 
which  ii*  probably  as  nearly  correct  as  cjtn  be  ubtained.  It  occurs  more 
commonly  in  young  females  -,  but  allowing  for  the  greater  frotjucncy  of 
nicer  in  females,  perforation  is  relatively  more  common  in  males,  esjwcially 
over  forty  years  of  ii^e.  As  ali-eady  indicated,  this  untoward  complication 
is  found  chiefly  in  ulcers  situated  on  the  anterior  wall  of  the  stomach. 
I^indner  and  Pariacr  eHtimate  that  of  I'OO  ulcere,  190  will  hv  located  on 
the  fjosterior  wail,  of  which  4  will  perforate,  10  will  be  on  the  anterior 
D  wall,  and  of  these  8^  will  fjerforato.  According  to  llrinton  70  per  cent 
I  of  all  perforatiuns  are  on  the  anterior  wall,  21  ))er  cent  o[i  the  lessor 
^^nrvature,  and  9  per  cent  on  the  posterior  wall.  The  Fcnwicks,  from  a 
BPpriew  of  operations  and  post-mortem  eaflee,  cfmclude  that  whereas  the 
iiout«  ulcers  usually  perforate  the  comparatively  thin  coats  of  the  cardiac 
portion  of  the  viscus  on  the  anterior  v»all  near  the  lesser  curvature,  the 
vhrtmic  ulcers  are  most  prone  to  perforate  in  the  pyloric  region  on  the 
posterior  surface  near  the  nppor  margin.  F'erforation  may  be  multiple; 
this  10  foimd  in  20  per  cent  of  the  recorded  casca.  Perforation  may 
occur  in  cises  in  which  there  have  been  no  dclinite  symptoniis  of  iJcer, 
or  in  which  almost  all  s^Tnptoms  have  been  absent  and  the  |iatient 
apparently  in  good  health.     In  other  cases,  however,  perforation  lakes 


place  after  local  pain,  vomiurig,  and  even  hacmat«mesis  have  existed  for 
some  time. 

The  symptoms  of  j^erforation  are  usually  characteristic  enou^, 
nnlej!s  deJith  frntn  collapse  take  place  irithin  a  few  hours  after  itz 
(»cciiiTeiico.  The  first  symptom  is  evuldeti  pain  of  severe  and  agonising 
character,  which  tnay  Ite  situated  at  lirst  in  the  epi^strium,  and  iheD 
become  diffiiKod  over  tho  whuU'  alwlamert ;  or  it  may  Iw  seaUxl  mlhcr 
over  the  right  iliac  fossa,  and  simulut*^  the  perforation  of  api>endicitu 
or  pyosalpinx ;  this  1  liave  sean  in  not  a  few  cases.  The  pain  may 
ho  oontinuouSf  or  it  may  have  the  character  of  a  severe  colic.  Along 
mth  tlie  pain  come  the  Hymptonts  of  colUpfte  ;  the  pnlse  hecomeA  «m«11, 
cpitck,  and  thready,  hut  occasionally  for  some  little  time  following  per- 
foration it  may  bo  slow  and  of  niodorato  U.-n6iori ;  the  face  i»  i>ido,  and 
has  a  pinched,  drawn  )ipjM.'tirunce  (fanes  hijfjfoeratica) :  the  surface  of  the 
body  ia  covered  with  coUl,  clammy  perspiration  ;  the  voice  becomes  feeblf, 
and  the  rei^piraLionfi  frequent  and  superHcial,  and  aft^r  a  ithort  time  009tnl 
in  chniucter.  The  teuiperatiirc,  at  first  subnormal,  becomes  raised  if  the 
patient  live  fur  some  time  and  peritonititi  supervene.  The  tongue  be- 
comes dry ;  thirst  is  incrciiscd ;  vomiting  is  an  inconstant  symptom 
occurring  in  40  per  cent  (Finney),  or  29  |>er  cent  (the  Fenwickn),  though 
often  there  is  much  retching ;  constipation  is  marked ;  the  urinary 
excretion  is  diminished,  and  with  the  onset  of  perilonitia  mtctttrition 
becomes  painful,  or  nu»y  be  entirely  suppressed ;  the  urine  nuiy  contain 
albumin  and  casts.  On  physical  examination,  besides  the  gencnl 
features  above  noticed,  we  find  the  abdomen,  as  a  rule,  di«t«nde<)  ;  Ijul 
in  a  few  cases,  ae  |K)intC4l  out  by  Wagner  and  myself,  it  may  be  retmct«l 
by  the  spasm  of  the  ab<loniinid  walls ;  it  is  very  sensitive  to  the  touch, 
with  local  pain  over  the  epigjistrium  or  right  iliac  fossa,  rercuasion 
givfts  a  tymjMtnitic  note  all  over  the  abdonten,  with  absence  or  o<»i- 
^ideruble  diminution  of  the  liver  dulncss  from  the  accumuhiUon  of  gas 
iKtween  the  liver  and  diajihragm  ;  this  has  been  described  as  a  pathogno- 
monic sign  of  perforuiiou,  but  it  may  bo  absent  if  adhesions  exist  1>atwDen 
the  stomach  and  liver ;  on  the  other  hand,  we  may  Imvc  this  sign  vrith- 
out  i>erforation  in  sim]>le  lympaniteti  if  cods  of  intcHlino  distended  with 
gas  find  their  way  between  the  diaphragm  and  the  liver,  and  it  may 
occur  in  simple  nonpoi-fomtive  peritonitis,  if  much  f1\iid  pass  out  from 
the  stomach  the  percussion  note  over  the  latend  Jind  lower  parta  of  Uw 
abdomen  may  become  dull  (a  very  nire  occurrence) ;  this  sytoptom  nay 
alao  be  noticed  AUbsei|uently  when  jieritnnitiA  is  well  established.  If  tha 
patient  do  not  die  fi-om  collapse,  which  h«p|n*nB  in  about  -I  per  cant, 
during  the  first  six  or  twelve  honi-«,  symptoms  *"(  peritonitis  sot  io ; 
the  teroporaturo  may  rise  to  102"  nr  103' ;  the  pnlse  Iwcomes  lunlar; 
the  breathing  becomes  very  shallow  ;  retching  and  hiccup  occur,  and  death 
follows  from  exhaustion  or  colhtfiec.  In  some  csisos  the  pain  becomes  leae 
severe,  and  the  patient  may  soem  bot(4>r.  yot  death  occurs  in  a  shori 
time. 

Moat  cases  of  perforation  from  gastric  nicer  woidH  end  fatally  unleas 
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ieally :  in  a  few  cftses,  however,  if  the  {>erraratiuii  Im:  very 

small,  anfl  mit  little  of  tbe  contenu  of  the  stnmiifh  escape  into  ihe  ])eri- 
toriojtl  cavit3',  the  opening  ma}'  be  clf^e^i  l»y  fibrin,  und  the  patient  nwy 
evcntnally  recover.  Perforation  of  an  nicer  of  the  stomach  irito  tlio 
general  penloncul  cavity  may  occasionnUy  Iw  simuliUt-d  by  i^'i-fontlive 
Hp{M!ndicitiH,  ami  it  is  im[Kii-t.int  to  remember  thiit  )M)ih  accideiilx  have 
been  met  with  simiilutneotialy.  Another  condition  which  may  i.rovo  a 
source  of  error  is  acute  hiiemorrbagic  pancreatitis.  In  women,  as  |K)intt'd 
out  by  Mr.  \Varin(j;.  the  symploma  of  »  perforated  ulcer  may  be  closely 
simulated  at  or  abfjnt  the  time  of  menstruation  ;  the  nymptoms  commence 
snddenly  with  a  sharji  i>ain  in  the  abrlomen,  u'hich  mny  lie  distended, 
tender,  and  immubile,  the  |)ulse  is  rapid,  and  the  Ivmperatnro  often 
Bubnoruial.  The  ikuu  may  he  chiefly  referred  to  the  cpigiiatnum 
sinMil.<iting  gasthc  or  duodenal  perforation,  or  to  the  ri;.dit  iliar  foeij^i 
sintuluting  append icuUr  perforation.  In  inost  cascn  the  general  appear- 
ance of  the  patient  is  not  w  desperately  bad  ns  in  perforative  poritoriitis, 
and  almost  all  have  recovered,  altbouf;h  1  have  i>cen  one  fatal  case  in 
which  haemorrhage  into  one  of  the  ovarieu  whb  the  g«>le  feature  of  the 
autopsy. 

LofttliMd  Jbstess  tkt  JitsvH  of  PerforaiwtK — In  cases  in  which  but  a 
small  (pianlity  of  the  9t4>m.Hcli  contents  has  escaped,  and  in  which  before 
perforation  nrlhesions,  more  or  less  firm,  have  been  formed  )i«tween  the 
Btnnmch  and  the  neighbouring  organs,  we  ni»y  hnvo  a  local  pentonitis 
viUi  subflo(pient  formation  of  an  abscess.  Whilst  the  symptoms  ut  first 
are  th<wc  of  perforative  peritonitis  the  further  course  varit'i!  accoi'ding 
to  the  situation  of  the  ab'sL-esa  ;  in  many  caBcs  the  genend  and  local 
aymptonis  of  peritonitis  diminish  ;  (lie  aUlonien  if-  lr«R  distended  and 
Ion  painful,  and  the  appetite  improves  ;  but  strength  is  not  regained, 
lii«  puliic  remains  quick,  the  fever  assumes  a  remittent  1y|H;,  rigors  are 
occasionally  ubserveil  and  there  may  be  profuse  nttcturnnl  sweating,  and 
the  patient  evcnUmlly  dies  From  cxhaustimi,  or  Vjy  way  of  pyiicmia 
or  of  pylephlebitis.  In  other  cases  the  patient  improves  considemhl)' 
for  a  time  till  the  abitces.^  burst^i  into  the  |)eritfmeal  cavity,  when  he 
Rueciimbs  to  general  peritonitis ;  this  is  the  ca?e  when  the  aWess  forms 
behind  the  stomach,  or  between  the  Btomarh  and  the  spleen,  or  is 
encysted  in  the  mesentery  ;  in  rarer  caaes  still  the  abscess  after  having 
peKoralcd  the  diaphragm  may  open  into  one  or  other  of  the  thoracic 
organs  (pericarrliutn,  pleura,  lung,  media.«tinnm).  In  other  cases,  how- 
ever, the  pus  from  the  abscess  may.  either  directly  or  by  a  fistulous 
;t,  be  discharged  outside  or  become  accessible  lu  0[)erativo  measures, 
id  the  |Hitlent  recover  (nile  article  on  "  Subphrenic  Abscess"). 

Perforation  of  a  gastric  ulcer,  without  ilic  inter^'ention  of  an  abscess, 
may  lake  place  either  into  a  hollow  or  solid  organ  to  which  the  elomaeh 
has  previously  become  united  by  adhesions.  If  perforation  take  place 
into  a  part  of  the  intestine,  a  bimuants  Jutuia  resultj;  (39) :  the  commnni- 
cation  may  he  made  between  the  stomach  and  the  duodenum,  itr  any 
other  portion  of  the  intestine ;  most  commonly  it  is  mitde  directly  with 


the  Cruimvcrse  colun  (gaatco  colic   titttiiliiX  aiid    the  coiiditjon   may   lie 
diugnnsei]  l>v  the  nipid  jKL**;ige  of  fo(«I  ihroii^'h  the.  iltucHtivo  trHCl. 

If  adhesion  take  phice  liatween  the  stomach  and  diaphragm  the  ulcer 
may  perforate  into  the  left  pleural  cavity  or,  if  the  two  layers  of  the 
pleura  are  odheroiit,  into  the  haae  of  the  left  lung ;  and  thus  pi/cpiifumo- 
ifwrux  or  ijnntrrKnr  w/  tUr  luiif/  may  be  esUiblishwl.  Accurdiiig  to  the 
FeiiwIckH  (dt'ven  exampl«s  of  this  aimp]icjiti<»n  an;  on  rword  :  iti  ihrc*' 
the  pcrforiition  Wju*  followed  by  oinpycma,  in  four  hy  pyopiieiniiothoi\ix. 
and  in  four  by  i,'angren«  of  the  Iiini,'.  Some  five  cases  are  recunltd  iu 
which  the  pericardium  hus  hoen  perforated,  with  the  resiUt  of  pnt-'Uioo- 
pericanliitm  and  gan<irenoiis  pericarditis.  Delwve  and  T^enaiili  give  a 
brief  doscn}itioii  of  some  of  the  ii-coi-dcd  cases.  A  sudden  epj<^tric 
pain  is  followed  by  dyspnocji  and  cyanosis  ;  the  a\wx  beat  of  Ibi?  liourt 
cJinnot  1m!  felt,  the  canliiic  diilnc^  is  rcplaceij  by  a  lyni[»anilic  riolc, 
[lericardial  ft-ictioii  tir.tv  bo  ht*ard,  the  internal  htiart  Bounds  may  be 
accompanied  by  a  loud  mctnllic  timbre,  the  pulse  becomei*  rapid  and 
feoblo,  and  tho  patient  dies  within  a  short  perio"!  after  the  occurreure  of 
the  perforation-  In  yet  rarer  cases  the  poricaitlium  may  bocome  adher- 
ent to  thft  heart,  arnl  iho  idi-or  of  the  «toraach,  by  an  extension  of  lie 
ulcerative  process,  may  burst  into  tlitf  hcJirt,  Aecordinj^  to  l>ebovc  ami 
Ilonault  only  four  aiich  cases  arc  on  record  ;  the  iniiinl  sympUfras  con 
eiyteil  of  faintness  and  opprcs.'*ion  at  the  chest,  where  th<^  anh-ivipiciil 
haemorrhage  wiis  comjiaratively  slight  at  first,  haemat4;nicsi:s  and  nudaena 
wore  prominent  symptoms,  as  in  HrenrnTS  cji^e  in  which  they  lastetl 
for  three  diiys.  On  the  other  hand,  profuse  haemorrhage  pro\iiig  mpiilly 
falnl  wan  not  associated  with  vomiting,  as  in  Finny'it  caiie. 

Qefunixl  Snftrulnru'inu  Emphtfinm'. — Emphynema  of  the  sulxnitanoous 
and  t!uhsfrous  tisAues  iit  a  rare  romplic^ation.  About  9  casp-s  havf  lM>>>n 
observttd ;  in  nome  it  apptmrs  to  hiive  followed  perforation  into  the  iwstorior 
mediastinum,  in  others  the  gas  would  »ccm  fiitiL  to  have  distenddl  the 
peritona-kl  cavity  and  flul>srqnently  to  have  insinuated  itself  into  the 
8uljsci-oM8  tissues  at  tho  o»lgo  of  the  ulcer  or  at  some  spot  whore  the 
peritoneum  had  )>een  damageil. 

Another  complication  of  gaatric  ulcer  is  tho  eiiprn'ention  of  tmuer. 
This  coinculence  was  alroa«ly  known  to  Dietrich  and  Rrinton,  who  drew 
especiid  attention  to  tho  subject ;  according  to  I^lieit  9  per  cent  of  all 
oues  of  cancel-  of  the  stomach  owe  their  origin  to  simple  ulenr  of  the 
BLomach,  but  according  to  Rosenheim  only  6  percent;  tIae)>erHn,  ^ain, 
rodtieefl  the  num)x^-r  to  :2-1  per  cent.  The  ohjirrvations  of  Hauser  bavtt 
thrown  some  light  on  the  implantation  of  cancer  on  the  ulcer ;  for  b« 
noticed  mwit^Hnf  of  epithelial  cclU  amidst  the  fibrous  tissue  at  tJie  iKirrler* 
of  the  ulcer,  from  which  cells  cancer  may  take  its  origin.  The  nakcNl  eye 
and  histological  appearances  of  the  cancer  thus  foi-metl  do  not  ditTer  fmni 
those  of  other  cancel's  in  the  stomach  ;  but  the  dinicAl  fcanirca  of  wwh 
cancers,  as  a  rule,  are  for  a  long  time  those  of  gastric  uleer.  till  eveiitually 
a  tiimour  ap[i«tan<,  and  with  it  cancerous  cachexiii  ;  yet  even  ilicn  th<r 
gastric  juice  still  shews  the  prMonce  of  hydrochloric  acid,  and  sometiraiw 


even  oi  hyperacidity.  In  other  casos  ihc  history  of  a  case  of  cfmcer  with 
the  ordinary  sympttima  iTidiciLte.s  that  an  ulcer  had  existed  years  before 
{AS).     {I'tflf  "1\immirs  of  Stomach,"  p.  4!*.').) 

Course  and  Duration  of  Gastric  Ulcer. — Fram  the  symptoDii)  of 
gastric  ulcer  given  wbuve,  it  ia  t-viilL-nt  thai  tic  diiMfasfi  shews  an  extrnmo 
diversity  lH>th  in  ittt  fcatiireii  and  in  its  suh^cijuc nt  couhimj  and  terminations. 
Anauimically  we  distinpiish  between  acute  and  clironic  ulccrfs  and  clini- 
uilly  the  siiuie  clust*ifiuitiun  hna  been  aduplc<l  very  rigidly  by  the  I'Vu' 
Micks  ;  but,  as  gastric  ulcer  nuiy  exist  a  h)iig  time  uithout  pmdiieing 
any  Kyiap^onifi,  we  roust  nut  aReume  that,  if  haemorrhage  from  the 
stomach  or  sudden  perforative  peritonitis  oecm-  in  a  pei"*on  preftuniably 
healthy,  we  have  to  do  with  an  acute  tdcer;  it  is  more  likely  that  the 
uluor  has  existed)  for  some  time  In  a  bttent  state.  Many  cases  of  gastric 
ulcer  (according  t«  Cmveilhior  about  H(»  por  cent)  «nd  in  rncfivery  ;  in 
many  there  are  remi.'wriuns  which  may  occur  at  interval?  of  months  or 
years ;  and  cases  are  not  infrequent  in  whiub  ten  and  twenty  yeare  after 
the  ocvunvnee  of  the  lirat  symplonis  iho  chamcteristic  signs  of  gastric 
ideer  arc  noticed  again ;  no  doubt  in  these  coses  the  ohl  ulcer  had 
cicatrised,  and  either  had  broken  out  afresh  or  given  place  to  a  new  ulcer: 
in  other  aises,  some  time  after  the  diiui]i])caiiuice  of  the  chantcten'iitic 
rmptoDis  the  sigti.s  of  dilutjiliun  of  tbe  stomtu-h  appoac  ;  in  others  again, 
slated  above,  either  canter  or  one  of  the  other  complications  supervenes. 
Clinically  the  following  forms  may  be  distingnished : — (i.)  Anitf  lUmiun'- 
fu^  Fm-m. — Kithcr  without  previous  symptoms  or  after  symptoms  of 
rery  short  diu'ation  profuse  haenialemeRis  occurs.  Tlie  caye  may  end 
itiilly,  symptoms  of  chronic  ulcer  mny  sniiervt-ne ;  or,  in  a  few  cases, 
further  symptoms  may  appear,  (ii.)  Anite  J'trjuraling  Vker. —  Either 
without  any  pr-evious  symptoms  or  after  slight  gastric  disturbance,  sudden 
perforation  into  the  abdominal  canty  occurs,  in  a  very  large  majority  of 
cases  with  a  fatal  tennination.  (iii.)  Chrmiie  Ityrjyrpixc  Form, — In  ibis 
.•re  are  marked  dysficptic  symptoms,  with  irHxlcraH.'  pain  and  accaeional 
>DUting.  (iv.)  Chnmir  UaMnUijic  F'jrni, — Gitstric  pains  predominate; 
_  may  or  miiy  not  occur,  (v.)  Chrmiie.  HiLmiorrhti^c  Form. — This 
slilte  the  chronic  dyspt-ptic  form,  with  haematemesis  superadded. 
Some  authors  speak  also  of  (vi.)  a  rnrhtvtk  f</rtn,  in  protracted  cases, 
which  emaciation,  anaemia,  and  a  cachectic  appcamncc — not  unlike 
It  aeen  in  cancer— appear ;  of  (\*ii.)  a  idcHotic  form,  with  symptoms  of 
tlatation  of  the  «tom;ieli  ;  and  of  (viii. )  a  rrairrcnt  form  in  which,  long 
ft»'r  ,-ip]>arent  healing  of  the  nicer,  the  symptoms  recur. 

Dfa^osls. — In  many  i-Ases  of  gastric  tdcer  the  diagnosis  is  e«sy  ;  in 
thers  the  diagnosis  can  oidy  be  arrived  at  after  a  careful  analysis  of  all 
ke  e^nnptomB,  and  after  watching  the  patient  for  some  time  :  whilst  in 
lot  a  few  cases  a  definite  diagnosis  is  impossible,  as  most  of  the  symptoms 
are  altscnt.     None  of  the  symptom.4  mentioned  above  is  absolutely  char- 
iteristie  of  gastric  ulcer,  and  all  may  occur  in  other  aflections  of   the 
3mach  and  in  other  diseases. 
Of  the  several  cardinal  manifesiaiions,  pain,  vomiting,  haemorrhage, 


Aiid  hyiieincidtiy,  tht>  pain  with  its  peonliAr  featiiros  and  cnntomilant 
ciiuincoiia  bypernesihesiii  and  muscnlur  liypei-al][£esia  is  oeruinly  the  oioet 
clioiacterisiic.  Dr.  l^iiwuoii  muiiitains  tliHt  such  may  bo  proseut  in 
aruiemic  dyspepiiia  and  in  tieuraethetiic  dyspcpeia ;  this,  however,  is  not 
ray  expei-ieiice. 

Kiiuinatvincsis,  one  of  the  most  striking  of  thene  cardinal  iniinifnu- 
tioiiB,  mid  one  on  which  ti  'tiagnoHiH  'm  vury  generally  huset),  13  iipL  to  }>c 
misloiulini;  if  itA  signtticuu-L^  in  not  duly  considered  in  the  liglii  of  othur 
mAnifestAtions.  h  may  follow  the  swullowin-;  of  blood  coming  from  ihe 
nasopharynx,  the  gtuns,  thu  tunsUs,  ur  in  infants  from  a  cl-ackj^d  nippk* ; 
in  such  fictitious  luemattimesis,  which  may  he  act-idental  or  intuutional, 
the  (piantity  <>f  I>1o(kI  voniitc<1  is  generally  t^ntull  and  the  act  may  be 
frequently  mpeared.  Bleeding  from  the  muconR  memhnine  of  th« 
stomach  itself  Diay  occur  in  a  number  of  conditions  other  than  from 
gustric  ulcer,  when  ita  true  signiiicance  becomes  apparent  only  by  a 
careful  consideration  of  other  manifestations  of  the  morbid  stale  in 
question.  Thus,  it  may,  in  nire  instanceH,  follow  the  seizures  of  general 
paralysis  depending  on  haemorrhages  into  the  gastric  mncoea,  analogoiu 
to  those  which  have  Ikmu  produced  DX)ieriiu(jntally  by  vanous  lesious  oi 
the  ner%'ous  system.  Acuonling  to  Leu  »ii<I  Lancereaux,  it  may  be  paxt 
of  a  true  neurosis.  It  may  be  a  mAnifostAtion  of  the  geneml  hu»mnrrhagic 
tendency  in  splenic  anaemia,  scurvy,  purpura,  aihI  rarely  in  haomophilin 
(Litton).  It  has  been  noted  in  cases  of  cholelithiasis  (t'teiner  and 
Minkowski),  after  openitions  on  tJie  gall-bluddcr  and  for  gall-stonw 
(Ihihlur,  Schmidt,  neJnhanl)  and  other  ahilominal  operations  (post- 
o|icmtivo  biieniiitemesis  (HO)),  a  possi))lo  explanation  of  which  is 
airorded  by  the  experimental  work  of  Didla  Vedova.  In  various  septic 
procassM,  septic  inflammations  of  the  urinaiy  pusages  (Ouyon),  appendi- 
citis (Dieidafoy.  Bockol,  Kwald,  Fuchsig),  in  acute  pnemnonia  (]>ieulafoy, 
FraenkeU  prolmUIy  as  a  consequonce  of  infective  embolic  erosions  or  itiHam- 
matiot)  of  thu  lymphoid  follicles  in  the  g:istric  murosa.  In  acute  and 
chronic  L;astrio  catiirrii  bleerling  ocet'UonHlly  occurs  (Lambottf.  Ewsdd), 
and  it  has  been  noted  in  dilatation  of  the  storosch  without  apparent 
cause,  and  in  such  cases  is  by  M>j«cr  ascribed  to  norvnn-*  hy|M;rAtfmi« 
from  pyloric  stenosis.  In  cirrhosis  of  the  Hver  and  in  chronic  heurt 
disease  haemati'mesis  may  follow  tliu  rupture  of  dilated  and  rari<.*nee 
veins  at  the  lower  end  of  the  oesophagus  or  in  the  fundus.  SrastI 
miliary  aneurysm;;  may  l>e  the  cnusc  of  severe  and  even  fatal  hacraorrliagifr 
(Ilirsclifeld) :  and  direct  Injury  to  the  gastric  mucosii  is  an  occtuional 
cause,  as  in  Heilbron's  case  in  which  haematemesis  followed  the  swallow- 
ing of  a  splinter  of  glass  contained  in  a  glass  of  \wer, 

ihwnurrhngif.  AVrvidriy  and  (tiistrtvitasu.- — Aeonsideruble  niiniher  of  cases 
of  sudden  profuse-  and  even  fat^U  haemorrhage  from  the  t;astnc  mucosa 
have  been  recorded  in  which  finhaeqent  inspection  Ims  revealed  scattered 
superficial  en^sions  or  an  .'ipiKirently  ints^r  mucoaa.  Erosions  which,  as 
we  have  seen,  may  aii^e  from  a  small  capillary  haemonlmg«  into  the 
mucosa  or  from  acute  inflammatiou  of  the  lymphoid  foUielea,  may  be 


Uie  source  of  very  severe  aiid  rapklly  fntal  Imeinorrfaage  wben  they 
extentl  deeply  .ind  erode  aame  consiHcrahlfi  branch  of  the  coronary  arten* 
(Dioiilaftty,  Hood,  .St«ven,  Mayo  Hohson).  In  the  majority  of  cn&ea, 
however,  they  appai-ently  have  but  liitle  diiiiad  significance ;  although 
Ktnhoni,  Pan'scr,  and  othei-s  have  fortnulatud  a  tivmptoin-couiplex  of 
which  they  represiint  tho  hypothetical  and  as  yet  unverified  [HLtholog)'. 
This  disease ^haemonhagic  eroeion  of  the  stomach — is  said  to  be 
characterised '  by  pain  occurring  from  one*  to  three  •  quarters  of  an 
hour  after  food,  of  variahle  intensity  and  diffused  over  the  stomach, 
without  hyperaesthesia  or  dorsal  tenderness ;  by  occiAional  vomiting  of 
matcriul,  which  may  contain  altered  blood  (coffee-ground  vomit);  iionual 
or  suhnomjul  acidity  of  thu  ^^Iric  contents  and  the  presence  of  bloud- 
Btoined  fragments  of  muoosa  in  the  water  of  wiuthings  from  the  empty 
stomach. 

Dr.  Hale  White,  who  has  introduced  the  term  gasiwitaxisy  has  long 
boon  of  opinion  that  many  eases  of  hn^^inatciucsie  in  young  anaemic 
females,  which  would  commonly  l>o  attributL>d  lo  gastric  lUcer,  do  not 
belong  to  tliis  category,  but  represent  an  independent  disease  of  which 
the  principal  manifestation  is  haeinatomesis  due  tri  an  cozing  of  blood 
from  tlA  Qiucoua  membrane.  Altuiy  such  cases  known  to  the  older 
writers  were  formerly  regarded  as  examples  of  vicarious  menstruation — 
a  poMiibility  reasserted  by  Kiittner  as  recently  as  lny".  In  none  of  t>r. 
Hale  White's  cjisos,  however,  was  any  monthly  periodicity  noticeable. 
In  addition  to  haematemesis,  the  patients  suB'er  from  gastric  pain  and 
tvndemess,  and  vomiting,  lasting  over  a  considerable  period  —  perhaps 
years ;  they  appear  better  nourished  than  suffen^r*  from  gastric  ulcer. 
The  eondition  is  rarely  fatal.  As  regards  the  soiux-e  of  the  liaemorrbugc 
Dr.  Ualo  While's  ol»servation8  are  entirely  ne^jativc,  but  it  would  appear 
not  improbable  that  the  condition  of  gastrostaxis  depends  on  the 
famuition  of  the  minute  deep  pore-like  erosions  described  by  other 
oliscrvers. 

Anaemic  Dyspepsia. — Chlorosis  may  be  aaanciated  with  marked  dys- 
peptic symptoms,  such  as  loss  of  appetite,  jiain  after  forMi,  and  occaMonal 
Toroiting.  The  absence  of  localieed  pain,  the  irregularity  of  the  vomiting 
and  its  indoi>endcnco  of  meals  will  often  enable  us  to  distinguish  this 
condition — due  to  anacmi}i  and  hyperaestheaia  of  the  stomach — from 
gastric  ulcer ;  on  the  other  hand,  as  gastric  ulcer  often  orcurs  in  chlorotic 
women,  it  will  be  welt,  if  in  doubt,  to  treat  the  cose  as  one  of  gastric 
ulcer,  and  lo  notice  the  effect  of  the  treatment :  if  the  symptoms  l>o  due 
to  gastric  idcer  the  appropriate  treatment  may  give  relief  in  a  few  days  : 
if,  on  the  other  hand,  they  are  due  to  chlorosis,  a  goo<l  effect  should  follow 
the  administration  of  iron. 

(Jtutric  Vatutrh. — Acute  catan-h  can  scarcely  Ikj  confounded  vviih 
it-ric  ulcer.  Sulmcute  and  chronic  gastric  catarrh  have  the  following 
itinguishing  features :  the  pain  is  not  localised  ;  il  U  uot  ho  severe  as 
in  ulcer ;  it  ia  not  increased  by  pressure ;  it  is  generally  accompanied  by 
flatalcncc,  diet«usioo,  or  discomfort  for  hours  after  food  ;  vomiting  occurs 


at  irrflgular  intervals ;  the  vomit  containB  iniicuR,  and  there  is  no  hyper 
acidity  of  the  gastric  juice;  haematemesis  is  extromoly  rare,  and  if  it 
occur  tbe  quiuitilies  of  blood  are  small.  The  appetite  is  diuiinishid, 
and  there  is  frequently  a  desire  for  highly  eeaiuued  foods.  The  toq^o 
ia  coated,  flabby,  and  fou]. 

Duorden  of  Sfrreium  —  Hyp^fhhrh^rut.  and   Hypersecreitum.  —  Botl' 
tht^e  conditions  may  pieaeiit  some  didiculty  in  dii^osia.     There  is  poitU 
heartburn,   pyrosis,  from  one   to  two   hours  after  food,  with   occasion*^ 
vomiting  which  affords  relief  frnni   the  pain.     The  vomit  or  the  giialri^ 
couluuts  »hew  an  iiicrts-iiie  in   free   hydrochloric  acid.      liaematcmem»« 
however,  does  nut  occur,  and  it  is  in  such  cases  that  esaminatioii  of  th 
vomit  and  faeces  for  occult  haemorrhage  ia  espcrially  important.     Tfa^ 
pain,  though  greatest  in  the  epigastric  region,  is  diffiiiHTd  over  the  whdtfS 
stutuiich  !ii*CJi,  there  is  mroly  tcndcrnofts  oii  pressure  unless  pyloric  sptutcia 
coexists,  when  the  pylonis  may   feel   sore,  otherwise  pre-!>.*iuro  geocrall]^ 
roliiivoB  the  |>ain.      Dorsal  puitLts  of  tenderness  and  epigastric  cuianeou^ 
hyperaesthesia   are    generally  absent.       In    both   hyiwi-chlorbydria  an 
hypoi-secretion  the  pain  reaches  it«  maximum  at  the  height  of  digestion 
somewhat  later  than  iti  ulcer,  and  is  relieved  by  fooil  for  the  time  being. 
In  hypersecretion  of  the  continuous  tyjx;  {Kcichinann's  discJuK*)  there  i 
nocturnal  |iain   in  the  empty  tttomach,  often  afi>;oriaieil  with  vomiting  ol 
very  uuid  tluid,  iind  from  the  fasting'  stomach  a  sinail  ipiantity  of  acid  gaatrie^ 
juice  can  always  bo  obtained.      This  condition  is  freipiently  associated  ' 
with  dihitation  and  pyloric  s}iaam.     Some  wrilcrs,  lut  the  Fenwicke,  id    ' 
this  country  regard    Keichmann's  disease  &«  invariably  due  to  gastric     ' 
ulcer,  thiit  ii  is  u  complication  of  an  ulcer  situated  in  the  pyloric  region  ; 
in  some  cases  this  association   uinloubicUy  exists,  but  I  hu\e  obei-rred 
several  cases  in  which  the  presence  of  ulcer  could  be  ulimlnHtiH). 

llyp^rufjiihesia  ami  ijiutrtihfm  may  simulate  gastiic  ulcer  in  thp 
intensity  of  the  pain.  They  differ  in  the  following  points:  the  pain 
may  come  on  immediately  after  food  and  may  t>c  more  intense  after 
|j<)ilid8  than  sotid^  or  it  m:iy  uppMr  irrejinUrly  without  any  nilation  to 
food.  It  is  felt  over  the  whole  stomach  are»  and  is  fieipienlty  relieved 
by  pressure.  Vomiting  is  an  occasional  occurrence  and  is  followed  by 
some  amelioration  of  the  pain.      Haematcmesis  does  not  occur. 

fiiidrie.  i'lxvji. — -l/ocomotor  ataxia  may  ho  associated  with  Mven 
atutcks  of  abdominal  pain  and  vomiting  which  may  simulate  tUcer. 
These  crises,  however,  often  i>ccur  inile|>endcntty  of  i^oti ;  they  ire 
rarely  associated  with  haematemcsis.  Both  Charcot  and  Vulpian  mention 
such  a  (^mpUcjitJon  :  the  [win  is  felt  over  a  wider  aren  and  \n  not 
rplieved  hy  vomiting.  I  tn  thft  other  hand,  there  are  the  cardinal 
symptoms  of  locomotor  ataxia. 

Cnncer  nf  iht  Sfmimch. — The  most  important  jKtints  arc:  that  cancer 
occurs  in  most  oases  after  the  fortieth  yeai* ;  iho  pain  in  more  cOQtinuom 
and,  althotigh  increjwe«I  by  the  taking  of  ffioil.  pm^ists  when  tbe 
stomach  should  norninlly  i>o  empty ;  the  appetite  soon  fails ;  <|uit« 
eariy  there  may  be  a  distaato  for  particular  foodo.  uspecially    meat ; 
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vomiting  occurs  later  in  the  diseaae,  and  has  rather  the  cbaracter  of  the 
vomit  of  (lilntation  of  tbe  stomach ;  haeiriattiiiiesis  is  not  so  profuse,  iiiit] 
has  tho  (lort'eo-p-nmifl  character  ;  occult  haemorrhage  is  more  constant 
arid  charaoteristio  of  cancer  than  of  ulcer.  Tho  pre«enc«  of  a  tumour 
ill  or  near  tho  epigoatric  region  is  the  most  chantcterUtic  sign  of 
cancer,  yet  it  must  be  rcmenthcret)  thnt  in  sooio  cases  of  cancer  no 
tumour  can  be  felt ;  on  the  other  hand,  in  ulcer  of  the  stomach,  as 
already  stated,  a  tihrnid  cicatrix  or  a  local  ahsceM  may  Kimulate  a 
tumour.  Equally  important  in  cancer  are  the  usual  absence  of  hydro- 
chloric acid  in  the  stomach  contents  and  tho  presence  of  lactic  acid  and 
of  the  Oppler-Boas  bacillus,  the  steady  loss  of  weight,  and  the  cachectic 
appearance ;  we  must  not  forgot,  however,  that  ulcer  in  older  subjects 
may  be  attended  by  more  or  less  cachexia,  but  in  cancer  the  general 
symptoms  as  a  i-ula  appear  early,  in  ulcer  vory  lute.  In  some  cases  of 
cancer,  however,  especially  if  situated  at  the  cardiac  end,  or  dilTusely 
infiltrating  the  stomach,  the  appearance  of  the  patient  is  more  anaemic 
than  cachectic;  and,  again,  the  subjects  of  cancer  under  appropriate 
treatment  may  &hew  a  distinct  increase  of  weight  for  a  time.  It  has 
Iwen  shewn  by  a  number  of  observers  that  whilst  in  gastric  ulcer  there  is 
a  well-marked  digestion-leucocytosis,  this  is  wanting  in  gastric  cancer 
Acoording  to  Salomon  and  others  (5a),  the  presence  of  more  than  0'& 
per  millu  of  albumin  (Eubacli)  and  of  uroa  in  tho  wuhings  of  the 
fasting  stomach  indicate  cancer. 

ileer  of  the  Daod^num. — Tho  ditferential  diagnosis  can  only  he  made 
in  a  few  cases  in  which  there  is  melaena,  and  a  deeper  and  lesa  severe 
jmiu  in  the  right  hypocboudriac  and  umbilical  regions,  occiuring  throe  to 
6ve  hours  after  food  without  the  dorsal  pain.  Vomiting  is  inconstant ;  it 
lieara  no  relation  to  the  ingestion  of  food  and  affords  no  relief  to  the  pain  ; 
according  to  Boas  the  vomit  may  be  alkaline,  contain  bile,  and  digest 
£bna.     It  occurs  more  fi-equently  in  men  of  middle  age. 

GallStvnes. — In  the  majority  of  casus  the  distinction  between  biliary 
^oUc  and  the  gastnUgia  of  gastric  ulcer  is  easy ;  but  in  some  cases  of 
.f^-«tone6  the  main  symptom  at  first  is  a  severe  local  pain  with  or 
'witbont  vomiting,  and  jaundice  or  the  deBnito  symptoms  of  biliary  colic 
«re  deferrerl.     The  chief  points;  of  distinction  are:   (a)  As  r^arxls  the 
fmiii ;  in  hepatic  colic  tho  pain  comes  on  suddenly,  some  hours  after  n 
moHl  or  at  night;    especially  after  an  indiscretion  of  diet,  a  muscular 
elToTt,  or  mental  shock  or  excitement.     The  pain  is  very  severs,  and  is 
rather  colicky  than  burning  in  character  as  in  gastric  ulcer;  it  is  not 
titoated  in  the  epigastric  region  (except  when  the  gall-stone  obstructs 
the  common  duct  near  ita  tenninatiun,  in  which  case  jaundice  is  invari- 
ably present) ;    it   lusts  for  many   hotira  and  subsides  suddenly  ;    it  is 
saaoctated  with  a  pain  over  the  right  should er-blaile,  and  on  the  sub- 
sidence of  the  pain,  or  soon  after,  the  epigjistric  region  often  ceases  to  be 
tender  to  touch  or  pressure ;   at  times,  huwcver,   the  }iain  on  pressure 
ponista.     (j3)  As  regai-ds  vomiting,  this  occurs  soon  after  the  beginning 
of  the  attack,  and  persists  for  some  timo ;  at  h'rst  every  kind  of  food  is 
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vomited  very  soon  nfter  it  is  biken  *,  the  vomited  matter  shews  uo  hyper- 
jiciility.  (y)  A  rise  of  temperature  irith  or  wiihnut  a  Rhiver  is  charact«r- 
itiiic  of  gall-ntoncs.  (&)  Profuse  sweating  and  great  prostration  are  also 
in  favour  of  gnll  stonea.  (<)  The  conjunctivae  shew  at  times  a  distinctly 
ioteric  tint,  and  tho  lu-inc  may  caul&in  small  truuca  of  bile  even  though 
there  be  no  Hpjmrent  jaundice. 

A  mttfoble  or  dispfactd  kidney  may  produce  severe  gastralgic  point 
and  vomiting,  and  so  simulate  a  gastric  ulcer.  The  sitnjitJon  of  the 
pain,  the  al>scnce  of  cpigHHtric  tcndumess  and  hyperaet^theffia,  and  of 
haemateroesiK,  together  with  the  condition  reviutled  by  a  himaniml 
examination,  will,  as  a  rule,  clear  up  the  diagnosis.  Usually  syroploms 
of  ncunisthenia  aro  pre-wnt  iti  these  csises. 

The  diagnosis  of  complications  has  alreatly  been  spoken  of  tinder 
Symptomatology ;  for  the  distinction  of  dilatation  of  the  stomach  due  to 
nicer  from  dilatation  duo  tfl  other  causes  see  p.  522. 

I>ia{ffy)m  of  the  Sent  of  the  Vlcer. — This  in  many  cases  is  not  possible, 
and  no  gruat  reliance  can  be  placed  on  the  sit4iation  of  the  pain :  it  is 
said  that  an  ulcer  on  the  |)ost«ri<)r  surface  gives  rise  to  pain  situated  in 
the  havk  rather  than  in  the  opigastriiun,  and  is  increased  by  the  recura* 
hunt  poaturc  ;  hei'u  also  it  i»  said  U>  give  rise  more  often  to  haemorrhage 
than  if  situated  on  the  anterior  surface  :  in  the  latt«r  sitimtion  it  is  said 
to  give  rise  to  pain  to  the  right  or  to  the  left  of  the  middle  tine  in  the 
epigastrium — pain  which  is  lessened  when  the  patient  lies  on  the  left 
side.  Perfonttion  into  the  abdominal  cavity  is  more  common  with  ulcer 
on  the  anterior  surface  ;  ulcer  at  the  pylorus  is  said  to  cause  piiin  in  the 
middle  line  or  to  the  right  of  the  middle  lino,  and  the  pain  d'-n^a  not 
occur  till  some  time  after  the  inj^cstion  of  food  ;  cicatrisation  of  the  wlcor 
in  this  situation  causes  dilatJition  of  the  stomach.  Dr.  J.  Ma{Tkenai.\ 
from  observation  of  the  site  of  the  ulcer  in  a  few  cases,  finds  that  jjun 
and  hyperaesthesia  high  in  the  epigastrium  corresi>ond  with  ulcen  in  tfa« 
cardiac  t>ortion  of  tlio  stvniach,  whilst  in  pyloric  ulcers  pain  and  hyper- 
ncsthesia  are  referred  to  the  lower  [lart  of  the  epipostric  area. 

Prognosis  of  gastric  nicer  troate<]  by  dietetic  and  drug  nntthods  is 
favourable,  the  more  so  the  earher  the  disease  comes  umler  IrL-atmonL 
That  many  cases  of  ulcer  of  the  stomach  undoubtedly  recover  completely 
without  any  special  ti'eatmont  is  shewn  by  the  frequent  dKCOvery  after 
death  of  scars  without  any  history  of  the  affection  during  life,  othera 
similarly  recover  by  judicion.'i  and  thin-ough  tn-atment,  whilst  othore 
again  recover  for  a  time,  but  sooner  or  later  rclap.«c  :  others  in  cons«»- 
quotico  of  some  complication  suffer  from  further  gastric  or  alxlominal 
symptoms  at  a  remuto  date,  and  lastly,  some  succumb  to  the  lesion 
either  from  inanition,  haemorrhage,  or  perfotut.ion.  1lie  statisLioJ 
records  available  for  an  cstimato  of  the  outlook  in  gastric  tdcor  show  that 
mcdiadly  this  lesion  is  treated  too  lightly,  and  that  treatmetit  is  often 
withluild  or  curtailed  short  of  bringing  about  its  cure.  According  to 
Leuhe's  experience  "r)  per  cent  df  all  cases  will  be  aired  by  four  U.i  five 
woeks'  medical  treatment  according  to  his  method;  21  per  cent  will  bo 


Itenefited  by  n  ningle  course  of  treatment,  which  should  he  repeated  two  or 
three  times  before  surgical  measures  aro  resorted  to.  Out  of  4  21  casea 
ho  found  tliat  74*1  per  cent  were  cured,  31*9  per  cent  were  improved, 
16  per  cent  wore  not  relieved,  and  2  4  per  cent  died.  Act:ording  to 
Lclfort  the  mortality  of  gastric  ulcer  is  about  10  per  cent;  ahfjut 
Ci  jier  cent  terminate  fatidly  by  |)erforation  into  the  jwritoneal  cAvity  ; 
death  from  haemorrbage  is  said  to  occur  in  al>out  3  per  cent ;  in  a  few 
death  Is  due  to  exhaustion  or  to  one  of  the  rarer  coTupli cations  mentioned 
above.  I>r.  .1.  W.  Riissdl,  who  traced  a  small  number  uf  cases  of  gastric 
tUcer  which  had  been  treated  medically,  found — 

j  immediately  ce«uUing  from  the  ulcer,  in    2-1  per  cent 

(  from  intercurrent  disease  .  „     4'3 

I  having  had  only  one  attack  .  „  87*7 

*    I       „         „     sevt^nU  attacks  .  ■„  1-1-9 

Kcmainiiig  on  the  bonier- line  between  re- 

corery  and  contiunance 

Sltll  Boffering  from  recurring  attacks  ,,  14*9 

,,            „         continuuuely.  „  S9'8 


■4  per  cent. 
i42'6  per  cent- 

e'4  per  cent. 
>  44-7  percent 


Ui:  BuUtrode's  statistics  reveal  equally  discouraging  residta ;  in  500 
admittod  to  the  Ltiudon  Hospital  from  1897  to  l^0'2  he  found 
'Ifi  per  cunt  fat:d,  n:imely,  from  peritonitis  in  10  |>er  eenl,  from 
kiemorrhjige  in  2'5  per  cent,  and  from  other  causes  in  5r»  jier  cent ;  of 
these  duo  cases  it  was  calcukud  that  at  least  4'i  jwr  cent  had  previously 
been  under  treatment  for  gastric  lUccr,  which  ioipUcs  that  relapse  occurs 
in  42  per  cent.  Further,  these  slatb^tics  do  not  include  thu  cases  of 
deformity,  ftincer,  and  other  scmjucIs  of  nicer  admittetl  to  the  hospital. 
In  I3.S  consocuLfve  ca^es  julniitted  to  the  London  Temporanco  Hospital 
the  percenUgf  of  real  cures  w  as  less  than  25  [  Taterson  and  libotles  (119)]. 
In  siurtling  conti-aat  with  these  fij;uro8  Uxna  British  sources  is  Fleiuer's 
experience  of  300  cases  treated  by  him  medically  during  ton  years ;  in 
tfacsu  thero  was  not  a  single  death,  not  a  single  case  of  severe  haemor- 
rhage, uor  of  uncontrollable  vomiting.  In  27  cases  only  was  gaatro- 
enterostomy  necessary  to  facilitate  the  emptying  of  the  stomach. 

Treatment. — PwiihyUirig. — We  have  st*en  that  gastric  idcer  frequently 
occurs  in  chlorotic  young  women.  It  is  well,  therefore,  in  all  cases  of 
chloiositi  to  regulat«  the  diet  carefully,  and  to  see  that  the  patient 
ai'oids  ver)'  hot  food,  coarse  foo<l,  and  food  rich  in  acid  and  condimcuta 
which  irritate  the  mucous  menihritne  of  the  BU>much.  Cotiiinued 
pressure  on  the  stomach,  such  aa  is  produee-d  by  tight  lacing  or  by  a 
faulty  stooping  posture,  is  also  to  bo  avoided  (109). 

The  tTmtmeni  of  the  iilrer  must  be  directed  towanls  aiding  by  every 
poeaihle  means  the  natural  reparativo  powers  of  the  tis&ues,  and  so  tho 
lapid  and  sound  hejiUug  of  the  lesion.  The  immediat'e  indications  to 
tho  attainment  of  this  object,  were  such  a  lesion  in  a  visible  situation, 
would  manifestly  be  tu  reduce  the  ulcer  to  its  smalli'sL  [lossiblo  dimen- 
•iona,  to  maintjiin  it  in  that,  state  at  absolute  rest,  to  protect  it  from 


irriution  of  all  kinds,  and  to  fllimimite  as  fur  as  possible  the  conditionfi 
tliat  interfere  un'th  hailing.  Such  aro  the  conditions  wo  must  seek  to 
attain  in  the  treittnietit  of  ulcer  of  the  stomach,  aqd  that  the  position  ot 
the  lesion  precludes  the  possibility  of  couti-olliii-^  the  healing;  process  by 
actual  insjiaction,  should  bo  a  reason  for  excessive  ratlier  than  defective 
caution.  These  indications  are  to  be  mfit  by  rest,  not  only  of  the 
stomach,  but  also  of  the  body  generally.  This  treatmcnt^tho  "  reet 
cure" — insisted  on  as  fundamentjil  by  Crnvcilhicr,  eai-ly  recommended 
by  Wilson  Fox,  Foster,  and  Williams  in  En^tan<),  and  in  (iermany  by 
Ziemssen  and  Leubo,  must,  if  it  is  to  be  uniformly  successful,  bo  carried 
out  in  a  thorough  and  systematic  maimer.  The  patient  must  be 
absolutely  confined  to  bed  for  at  least  tM'o  weeks  and  be  kept  as  quiet  as 
possible.  The  stomach  must  he  {}ennitteH  to  contract  and  be  maintained 
in  a  state  of  either  complete  rest  by  stopping  all  food  by  the  mouth  or  of 
compfirativo  rest  by  the  administration  of  bland  non-irritAtin^;  Tuod  in 
small  f|uantities  at  a  time,  and  the  heating  process  contrtbut<id  to  by 
warm  applications  to  the  epigaslrium,  fomcntjitions,  [nultices,  compresses, 
or  liOube's  stomach-i?a[Htu1e.  This  consists  of  a  tin  capsule  filled  with 
hot  water  and  so  shaped  as  closely  to  ht  the  epigastric  r^ion ;  it  has  a 
metallic  ring  on  each  side,  ao  that  it  can  be  easily  fasteued,  and  so  may 
be  woni  even  when  the  jjatieiit  is  about. 

To  give  the  stomach  complete  rest  it  is  neeessary  to  stop  the 
administration  of  all  food  by  the  mouth  ;  and,  since  it  has  been  shewn 
that  the  injection  of  nutrient  enemas  is  followed  by  the  secretion  of 
gastric  juice,  some  authors  {Pasteur,  Sharkey)  recommend  the  plan  oi 
giving  nothing  beyond  rectal  injections  of  plain  water,  I U  to  1  -^ 
ounces  every  four  or  six  hours  at  a  tem[>eraturc  of  100'  F.  By  thiA 
method,  which  is  continued  for  seven  to  ten  days  (in  some  cases  even 
long  as  three  wcelu),  with  purliaps  the  odminiitration  of  a  little  pep 
ised  milk  by  the  mouth  towards  the  end  of  the  week,  it  is  maintained 
that  the  necessity  for  rcot^d  feeding  is  done  away  with,  that  the  genend 
condition  of  the  patient  remains  good,  that  healing  occurs  rapidly,  that 
ntu'sing  is  simplifie<l  and  the  patient  is  more  comfortable.  Jiy  exchuin 
rectal  feeding,  on  the  other  hand,  on  at.t^]>t  is  made  to  meet  tba 
nutiitive  requirements  of  the  t>ody  and  at  the  same  time  to  maintAio  the 
stomach  in  a  state  of  resL  The  beneficial  eSect  of  this  procedure  was 
aheum  by  Dr.  Donkin,  who  was  the  first  to  treat  a  hirgo  nurolHT  of  cases 
of  gastric  ulcer  by  exclusive  rectal  feeding.  He  extended  the  treatment 
over  as  long  as  twenty-three  days  and  obtained  uniformly  favourable  results. 
The  method,  however,  poesosses  certain  inherent  drawbackii,  and  is  accord- 
ingly  of  liniiteil  applicability.  It  would  appear  impossible  to  maintain 
the  nutrition  of  the  body  even  at  rest  by  rectal  feeding  owing  to  the 
deficient  absorption  through  the  mucosa  of  the  colon,  so  that  there  is 
over  the  danger  of  causing  general  inanition,  which  itself  would  militate 
against  the  rci)uralivu  procosaoe  in  the  itomach.  and  even  of  establishc 
«  condition  of  acid  intoxicadon.  Again,  patients  with  gastrio  nli 
may    develop    parotitis   on     t^otal    feeding,    a     complication    against 
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..vhich  the  nse  of  Antiseptic  mouth-washes  does  not  eeem  to  aftbrd 
jy  protection  (121).     Accordiogly  this  method  is  to  be  recommended 

n  tho  vomiting  of  food  is  |)ersittt4int ;  when  the  ingestion  of  food 
cniuai  great  pain  ;  when  there  is  haemorrhage  from  the  atomach  ;  and 
vhen  perforation  has  recurred,  or  appeara  to  be  tlireatoning.  Hut  pvcn 
in  these  cases  exchisive  r0ct.1l  feeding  rarely  need  be  ])roI<inged  beyond  a 
week  or  a  fortnight  I'he  jmtient  takes  nothing  per  month  except  (miall 
pieces  of  ice  or  small  qiisntitiea  of  u-ater  to  quench  the  thirst;  for  the 
rectal  feeding  many  physicians  recommend  artificially  digested  fooil,  such 
ns  peptoniscd  milk  •gruel,  peptone  suppositories,  and  the  liko :  many, 
however,  prefer  to  give  enemas  of  beef-tea  and  raw  eggs,  with  a  little 
brandy  (in  all  about  2  or  3  onnce«) ;  the  pepronised  fond  is  more 
ilily  nbsorbet],  but  the  observations  of  Ewald  shew  that  enemas  of  eggs 

quit«  as  well  and  are  quite  as  well  absorbed ;  pcptoinsed  suppositories 

letimcs  irritate  the  bowels,  or  are  not  well  retained,  and,  unless 
recently  {ireparod,  are  sometimes  passed  out  again  unaltered.  Recent 
obftervations  have  shewn  that  the  following  Fubstances  are  the  most  freely 
absorbed  and  are  the  most  useful  constituetits  of  nutrient  enemas :  pure 
glucose,  powderwl  [wpl'ines  (Boinalow;),  powdered  casein  (sanatogon, 
ploamon,  proton),  alcohol,  and  salt.  They  should  be  administered  in  a 
concentration  not  greater  than  10  per  cont  of  each  constituent,  the  salt 
except«(J,  which  is  usually  given  in  '5  per  cent  conceuliutioQ.  The  bulk 
of  each  enema  should  not  exceed  10  ounces,  from  5  to  7  ounces  being 
most  useful.  Brandenburg  reoommenda  enemas  of  the  following  com- 
position: dry  popuitie  (Homatose)  20  grammes,  gliiroKe  20  grammes, 
salt  1  gramme,  water  200  c.cm.  Casein  may  bo  substituted  for  the 
peptone  and  alcohol  may  be  added  up  to  10  [icr  cent.  Drs.  Boyd  and 
Robertson  give  the  following  composition :  the  yolks  of  tM'o  eggs, 
30  grammes  of  pure  glucose,  0*5  gramme  of  salt,  pancreatisad  milk  to 
300  ccm.  Such  an  enema  is  equivalent  to  aliout  300  calories,  and  of 
these  it  is  estimated  that  about  125  are  absorbed.  Before  ^ving  the 
nutritive  enema  the  rectum  should  be  washed  out  with  a  cleansing 
enema  of  tepid  water ;  the  nutrient  enemas  should  be  administered  not 
oft«ner  than  every  four  or  six  hours. 

To  supplement  feeding  by  this  method,  tho  subcutaneous  administra- 
tion of  sterilised  olive  oil  has  been  rpcommendwl ;  half  an  ounce  may  be 
injected  under  the  skin  night  and  morning,  which  provides  an  additional 
950  calories  per  day.  Sterilised  solutions  of  puix^  glucose  have  been 
timilarly  employed.  But  even  in  the  most  favourable  circumstances  by 
the  combination  of  rectal  and  subcutJine^us  feeding  it  is  not  possible  to 
)ride  more  than  half  the  caloric  requirement  of  the  body. 

FoUoM'inp  a  preliminary  period  of  exclusive  rectal  feeding,  where 
soch  is  specially  indicated  or  adopted  as  a  routine  procedure,  feoding  by 
the  mouth  is  gradually  establi&he<i,  and  for  this  purpose  mrik  has,  since 
tbe  days  of  Crnveilhier,  been  universally  regarded  as  the  moat  appropriate 
food.  It  is  alkaline,  it  lessens  the  acidity  of  tho  gastric  juice :  it  doea 
not  irritate  the  mucous  membrane^  either  mechanically  or  chemically ;  it 
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does  not  call  forth  vigorous  peristaltic  movemeiiU  of  the  stomach,  aiid  it 
doos  not  remain  long  in  the  stomach.     Not  more  than  4  to  A  ounen 
should   be   token   nt  once,   and   in  twonty-four   hotirs   3    to   4    pinti 
may   Iw  taken  (1000-1400  cilorius).      The  milk  should  l>o  l>oiled,  *i 
Reiehmann  has  shewn  that  it  leaves  the  stomach  more  nipidly  and  fornu 
smallftr  curds  than  unboiled  milk  ;  it  may  be  taken  warm  or  cold  ;  wheu 
it  is  not  well  borne,  it  should  be  given  in  small  quantities,  even  Uit 
s^onfula,  at  a  time,  or  combiner!  with  alkalis,  as  carbonate  of  soda  or 
limewat^r  or  soda  water,  or  it  may  be  pancreatiseil.     Occasionally  milk 
from  which  some  of  the  casein  has  been  removed  {fat  milk  of  GaerUwr) 
can  be  well  borno  when  urdinary  milk  is  intolerable.    Or  the  milk  may,  iirior 
to  administration,  be  clotted  viiih  rennet  (peguin  milk).     Buttermilk,  which 
contain»t  much  less  fat  and  sngar  than  sweet  milk,  and  is  thereforo  U-a 
nourishing,  JA  enjoyed  by  some  patients  who  cannot  take  sweet  milk. 
Kefir  also  has  been  sucocssfully  employed  in  similar  easea.     In   some 
cases  milk  in  any  form  cannot  bo  tolerated,  and  in  adilition  Ui  recul 
feeding,    wo   shnnid    try  freshly  nx]ire88od  bet-f-juice.    weak    be«fl«, 
Liehig's  beef  extnict,  or  some  of  the  meat  prepanit.ions,  such  as  BranJi 
essences   or   Valentine's   bocf -juice,    Kleiner's  meat- jelly,    prepared    br 
boiling  chicken  or  l)cef  with  calves'  feet,  or  the  meat  solution  of  Leube 
and  RosentliaL      In  some  cases  of  vomiting,  which  persisted  even  ii^ 
patients  fed  by  nutritive  enemaa,  scraped  raw  beef,  taken  at  tirst  in  vnr^ 
small  quantities,  has  been  well  borne,  h.i8  given  relief  to  the  pain  am.^ 
checked  the  vomiting.    I  have  often,  therefore,  given  iho  scraped  raw  be 
early  in  the  course  of  gastric  ulcer  with  considerable  benefit 

An  exclusive  tnilk  diet  is  a  starvation  diet,  as  it  is  impossible  f'— _^, 
patienU  to  take  the  8  to  10  pints  a  day  which  are  necessary  to  provi^^^ 
the  caloric  requirements  of  the  body.  Accordingly  this  food  should  1=^^^-, 
8Upplmnent«d  at  an  early  jieHod — al>out  the  tenth  day — jwirticularly  i  -^^ 
patients  shewing  mnlnutritiun  or  debility,  by  the  addition  to  it  <^^^ 
protein  in  the  form  of  raw  white  of  egg  or  whole  egg(l  egg  =  70caloriei)^' 
powderetl  peptones  (somatose),  or  powdered  casein  (nutrose,  BBnalogen^^ 
plasmon),  of  fat  in  the  form  of  cream  or  butter,  and  of  such  foods  a**-^ 
Oenger's  food,  Nestlt's  food,  powdered  rice,  an-owroot^  and  sugar  p 
ferably  in  the  form  of  \nirv  ghicotic,  of  which  some  60  gnunn 
(24fl  calories)  may  be  given  tUily  in  20  per  cent  solution. 

An  exclusive  simple  milk  diet  should  lie  continued  for  tea  days  ;  then 
for  a  week  or  two,  the  patient  may  still  have  the  stipplemented  milk 
diet.  Then  ho  may  take  bread  arid  milk  or  milk  Ixtilcd  with  a  unall 
qtiantity  of  sifted  flour  ;  be  may  also  take  arrowroot  and  tapioca.  Aft«r 
which,  if  the  imin  do  not  return,  the  patient  may  pass  on  tn  solids,  such 
as  boiled  brains,  fish,  chicken,  pigeon,  sweetbread  or  tripe  ;  scraped  beef 
and  raw  eggs  may  also  be  given  with  this  dietary.  Stimulants  IumI 
better  be  avoided  altogether,  unless  j>crha|Mi  small  quantities  of  claret  or 
light  Burgundy  be  allDwe<l.  With  this  diet,  which  may  bo  continuni  for 
some  weeks,  the  patient  often  gains  weight;  and  he  may  l>o  allowed  to 
tiike  gentle  exercise.     GraduiUly   he  may   take   minced   mutton-chops 
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and  ftmiil]  qumtilieA  of  mulci-ilonc  scraped  steak  wiifa  etiUu  bread  tuicl 
mashed  potatoes  liud  cuuHflowor.  Othi.'i-  vegetables,  liowuver,  with  th« 
exception  of  rice,  oi'e  still  tu  be  forbidden,  as  are  cakea  and  partly. 
Milk  and  rice  pudding,  stewed  pears,  or  baked  applefi  may  be 
allowed.  The  duraiiorj  of  this  dietary  Hependa  on  llie  t-ondition 
of  the  patient :  if  be  feel  sufUcieutty  stroiig  he  may  nou-  follow  his 
occupation,  and  make  gr:idu:i]  aiWitioiis  to  his  tlietary ;  tbi-  moro 
indigCHtible  food-stuffs,  such  iw  certain  vogotiiblcs  and  pastry,  ebould, 
however,  not  be  taken  at  any  time.  Miuiy  are  the  diet  sheets  ^iven  by 
%'arioW(  ol)scrvei*3,  and  adopted  in  varioua  institutionB  and  private  hospitals 
where  patients  with  gastric  uker  are  tr«atfd  {lO^J). 

Patients  who  have  suffered  fi-om  gastric  ulcer  ahould  bo  carefnl  in 
diet,  not  only  for  weeks,  hut  for  months,  and  with  the  roiurn  of  any  eutb 
symptoms  as  |num  or  vuniiltug  tlie  treatment  with  rest  and  strict  diet 

ttid  again  be  enforced. 
In  1901,  at  the  Congreiw  for  Internal  Medicine,  Lenhart/.  suggested 
noentratod  egg-atbumin  diet  for  the  treatment  of  gastric  nicer,  as  one 
more  8iut.c<I  to  (Xiuil>at  the  by  perch  lurbydria,  and  reinforce  the  enfeebled 
and  anaemic  sUite  of  the  jtatient.  This  gave  very  gooil  results  in 
hospital  pnu:tice.  Details  of  the  method  an?  as  follows  (HT) :  alwolute 
rest  in  bed  for  at  least  four  weeks.  All  mental  excitement  is  to  Iw 
avoided.  Aii  icobag  is  placed  upon  the  stomacli,  and  kept  there  almost 
continuously  for  two  weeks ;  this  prevents  flatulent  distension,  promotes 
contraction  of  the  stomach,  and  alleviates  pain.  (Jn  the  fiui  day,  even 
when  Iittcmatemesis  has  occurred,  the  jwitient  receives  from  7  to  10  ounces 
of  iced  milk  given  in  spoonfuls,  and  from  two  to  four  l>cat«t]  eggs  within 
the  first  twenty-four  houri!.  At  the  tiame  time,  bismuth  snbnitrate  is  given 
three  limes  a  day  in  dost's  of  .10  grains,  and  ia  mntinncd  lor  ten  days. 
The  eg;gB  are  beaten  up  whole  (with  a  little  sugar)  and  the  vessel  con- 
taining them  is  plaMtd  in  a  dish  containing  ioc  A  liltlo  wine  may  also 
be  added.  The  amount  of  milk  taken  ejich  day  is  increased  by  about 
3  ounces,  and  the  number  of  eggs  by  one,  so  that  at  the  end  of  the 
first  week  the  patient  is  receiving  up  to  30  oiuiccs  of  milk  and  from  six 
to  eight  eggs  per  day.  These  are  continued  in  the  same  daily  amounts 
for  another  week.  >Some  i-hw  minced  meat  is  usuall^^  allowed  on  the 
sixth  day,  about  one  ounce  being  a(lminist«rod  in  small  quantities  at  a 
time.  On  the  following  day  the  amount  is  doublcxj,  and,  later,  may  bo 
atill  further  increaswl,  if  well  digested.  On  the  seventh  day  some  well- 
cooked  rice  and  a  few  softened  Zwieback  are  allowe<l.  In  the  tliird  week 
ixed  diet  is  resumed.  The  bowels  are  not  moved  during  the  first 
Bk,  and  in  many  cases  not  until  the  end  of  the  second  week,  small 
^ycerin  injections  or  warm  water  enemas  being  employed ;  after  the 
third  week  this  procedure  is  carried  out  dnily  if  spontaneous  evacuation 
does  not  ncrur.  The  iwtient  is  allowed  to  get  up  on  the  twenty-eighth 
day,  luid  is  discliarged  from  the  sixth  to  the  tenth  week. 
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*  Fioto  Hm  lint  to  Ibo  mi  oatli  lUr  iin^liulta  Dwi  eio*  ■^'^  ImttrB ;  tnm  ih«  leiantli  to  Um  ft>«tHBtk 
lUjp  InaluKlra  half  ora  bMtMi  tuiil  lulf  «n  eookod. 

Among  others,  Sonator  hns  adopted  the  regime  of  Leiiluu>t2  witb 
certain  modifictitiona.  He  recommcnda  a  iliet  consisting  ot  gelktin,  [at, 
and  sugar.  Oelatin  ifi  easily  dige(>tef1,  it  posaettea  a  higli  nutritive 
\*alue,  being  :i  saver  of  protein,  it  inereases  the  coogti lability  of  tlu 
blotxJ,  and  thereliy  helps  to  atop  bleeding.  Fat  and  sugar  Wth 
high  nutritive  vahies ;  the  former,  in  addition,  exerts  an  inhibitory  e 
on  the  secretion  of  hydrochloric  acid  and  a  sedative  influence  on  the  base 
of  the  idcer.  Cases  admitted  to  hospital  nith  recent  haematcmesis  are 
placed  at  once  on  teaspoon  doses  of  a  decoction  of  white  gelatin  with 
gugar  (geliitiii  13  tu  20  in  200  to  250  water  and  50  ehieosftcc.  dtri) 
admim'-itered  every  one  to  two  hours,  or,  in  Revere  caaon,  ever)'  quarter  or 
half-hour.  Fresh  butter  luid  cream  are  also  given  in  sniAlt  i{nantitiH 
frequently  repeated,  so  that,  in  twenty-four  hours,  the  patient  rccoivos  1 
ounce  of  butter  and  9  ounces  of  cream.  If  butler  cannot  be  taken  in 
its  ordinarj-  form,  Sonator  gives  it  in  small  fragments,  which  are  frown 
hfird  and  sucked  by  the  latient.  The  cream,  which  nuiy,  if  preferred!,  lie 
mixed  mth  cane  sugar,  can  be  whipped  to  a  snow  and  kept  on  ice.  In 
this  way  the  |)atient,  immediately  after  a  haemateniesis-,  receiru  food 
having  a  daily  value  of  from  900  to  1000  calorics,  double  the  number 
supplied  in  the  egg  and  milk  diet  of  Lenhartz.  If  there  be  no  recurrence  of 
the  baemntemesis,  milk,  beaten  eggs,  and  scrnpod  raw  meat  are  added  to 
the  dietary,  the  decoction  of  gelatin  being  gnuinally  left  off,  but  at  onto 
resumed  in  the  event  of  any  gnheeqnent  haemorrhage.  Ewalil  (SI), 
however,  is  of  opinion  that  the  giving  of  food  by  the  month,  however 
bland,  immediately  after  a  haemorrhage  involves  risks  from  distention  of 
the  stomach  and  displacement  of  the  thrombus,  which  outweigh  the 
advantages  claimed  for  the  Lenhartz  method.  In  such  casea  he  with- 
holds all  food  by  the  moutli  for  two  or  three  days,  and  reattntoa  oral 
feeding  on  the  fourth  day,  lieginning  with  milk  (11)15  oz.)  and  eream 
(3-4  oz.)  in  the  twenty-four  hours;  on  the  ninth  day  he  adda  eggs,  and 
from  the  eleventh  day  onwards  he  adds  biscuits  and  gruel. 

Foi-  the  treatment  of  ctuvnic  ulcers  with  maikcd  diLktntion  of  the 
stomach  I  refer  to  the  urticlc  on  "  Dilatation  of  the  Stomach  "  (p.  548). 


Almost  ai)  essential  aa  the  diet  is  the  strict  siipei-AnBion  of  the 
function  of  the  bowels.  Constipation  is  a  common  accom]janiment  of 
the  gutric  ulcer,  nod  its  proper  trealioont  is  as  important  as  the  dietetic 
meitsures.  Carlsbad  salts,  or  a  saline  H[K!nciit  such  a»  a  combination  of 
aalphate  of  soda  and  sulphnte  of  magnesia,  or  some  mineral  water,  such 
MB  Carishod  water,  Hitnyiidi  Janos,  or  Ai^scnlap,  are  the  cliief  aperients 
reoommended.  CarUbiuI  sjilts  enjoy  ajtccial  favour  ^vith  Continental 
observers— one  or  two  teaspoonfuls  are  given  in  a  tumblerful  or  half  a 
tomblerful  of  warm  water  before  breakfast  These  salts,  apiirt  from 
their  purely  aperient  cfl'ect,  ai-e  said  to  act  beneficially  by  dimioiehing 
the  hyperacidity  of  the  gastric  juice,  and  by  iucrcji&irig  the  ntotor  power 
of  the  stomach  (Spitzer,  Jawoi-ski).  In  many  cases  the  good  effects  of 
this  aperient  cannot  be  [U)ii])te<1 ;  Imt  in  some  the  saltii  increase  the 
pain  and  discomfort  aftt^r  meals,  and  diminish  the  appetite  :  in  such  cases 
I  bixve  found  simple  enemas  and  the  tulministi^tion  of  an  infusion  of 
senna  pods  to  be  of  sen-ice.  Eight  to  ten  senna  pods  are  added  to  10 
ounces  of  boilin<7  water,  the  water  is  allowed  to  cool  and  to  stand  for 
flomp  hours,  and  then  the  pods  are  removed.  Generally  after  the 
infusion  is  taken  a  satisfactory  action  of  the  ]>owels  follows  in  six  to 
eight  hours.  Rhubarb  and  cascaru  sagi-ada  are  uaefiil  in  the  mure 
chronic  cases. 

This  "  rest  cure "  in  its  several  degrees  may  of  course  he  modified 
to  suit  iodividual  peculiarities  ;  experience  has  shewn  that  it  is  reliable, 
and  failure  is  as  a  nile  due  U>  lack  of  thoroughness  Ju  carrying  it  out. 

Medical  treatmf^nt  in  many  cases  may  help  the  dietetic  method. 
The  remedies  which  are  here  to  be  specially  i-ecommended  are  bismuth  in 
the  form  of  subnitrate  or  carbonate,  and  bicarbonate  of  soda.  Bismuth 
salts  have  long  been  recommended  by  Knglish  writers :  the  salt  may 
be  given  either  in  |)owder  or  in  suspension  :  the  doses  usually  given  are 
from  10  to  15  grains.  Much  larger  doses,  however,  of  bismuth  arc 
employed  fay  Kleiner,  following  the  rccotamendation  of  Kiissmaul. 
One  hundred  and  fifty  to  three  hundrc<l  grains  of  bismuth  are  suspended 
in  about  8  ounces  of  water,  and  the  mixture  is  p.'issed  into  the 
stomach,  previously  washed  out  by  means  of  the  stomach-tnbe :  it  is 
then  allowed,  by  guiding  the  tube,  to  remain  in  the  stomach  for  fifteen 
minutes,  during  which  time  the  patient  occupies  such  a  position  that  the 
bismtith  is  brought  into  contjict  n-ith  the  utctrated  surface  (if  the  .situation 
of  the  ulcer  can  l>e  determined) ;  after  this  lapse  of  time  the  Hiiid  is 
allowod  to  run  out  again  through  the  tube.  At  tirst  this  niethoil  in 
applied  daily  :  after  a  time,  once  in  two  or  three  days.  When  the 
passage  of  a  stomach-tube  is  contra-indicateil  the  bigmuth  mixture  is  to 
be  dnink.  The  bismuth  is  supposed  to  act  mechanically  by  forming  a 
covering  which  protects  tlie  ulcer  and  f.-iciliutcs  the  healing  of  it. 

This  treatment,  according  to  M.itthea,  Fischer,  Steilzing,  and  others, 
gives  moat  satisfactory  results,  and  appiiyirs  to  bring  about  a  much  more 
speedy  healing  of  the  ulcer.  Against  the  method  several  objections  have 
been  urged,  such  as  the  danger  of  using  the  stomach-tube,  or  the  evil 


efTtictA  o(  large  doses  of  bismnth  which  may  eel  up  vomiting  and 
diarrhooa.  The  occuirenco  of  the  Ifitter  is  very  doubtful  even  M'hcn 
very  large  doses  are  employed,  aud,  as  Pai-iser  pointed  out,  neither  the 
Blomach-tubc  nor  tho  umiiit«iiaiico  of  any  sjicciHl  posture  in  accessary, 
since  it  ba.s  Wen  ahewn  by  Matthes  that  the  bisnnith  is  rapidly  spruail  in 
uniform  Layer  over  the  raiicnsfi  nf  the  st.timnch  after  ita  administration. 
For  some  years  I  havu  given  very  larf^o  dosfs  of  bismuth  in  cases 
of  gastric  ulcer —  2(1  to  fiO  gniinn  three  or  four  timed  daily  :  I  bare 
never  AE*en  any  ill  ett'ect  from  these  large  doses;  on  the  contrary,  in  mont 
cases  the  large  doses,  especially  if  a  small  dose  of  morphine  or  hydro- 
chlurale  of  cocaine  were  added,  relieved  the  epigastric  pain  veiy  speedily 
and  also  quickly  stopperl  the  vomiting.  I  agree  with  other  obacnnerB, 
such  »s  Mathieii,  Savelicff,  Wegele.  in  thinking  that  largu  doses  of 
bismuth  are  so  well  borne  and  give  such  good  restdts  that  one  may 
generally  dispense  with  the  irrigaliun  method. 

Of  the  >'arious  preparations  of  bismuth  the  siibnitrate  appaora  to 
answer  best,  and  it  can  be  given  either  in  {Mwilcr  or  in  susp«'nsion  :  10 
to  15  grains  should  he  given  at  first,  and  the  dose  may  afterward*  he 
incruascd  to  :^0  arid  .tO  gndns  or  more  :  Boas  pi*cfers  the  curlHinaie 
as  being  less  lilttdy  to  act  on  tho  fiUK-tion  of  tho  intestine.  The  bismuth 
should  be  given  before  meals,  and  if  the  pain  he  verj*  great,  or  the 
irritiibility  of  the  stomach  excessive,  it  may  l>e  combined  with  one-tenth  of 
a  grain  of  morjihino  or  oncfourth  of  a  gniin  of  hydrochlorate  of  cocaiite ; 
if  the  appetite  be  deficient,  small  doses  of  dihile  hvdrocyaoic  ucid  and 
tincture  of  nux  vomica  may  \>e  added  to  tho  mixture.  Parisor  has 
modilieii  this  method  by  employing  in  place  of  bismuth  a  mixture  of 
chalk  4  parts,  tjdc  4  parts,  and  magnosui  mUi  1  part,  uf  which  from  two 
to  three  drachms  are  given,  stirred  up  in  water,  before  brtuikfust  and 
a^n  at  night  three  hours  after  the  last  meal.  The  results  oltuined  are 
equal  to  thoee  obtained  by  the  bismuth  salts,  and  the  mixture  p»HettW 
the  advantages  that  it  docs  not  blacken  the  sto«>]?  and  so  mask  any 
haemon'hage,  and  by  virtue  of  the  magnesia,  the  projjoriion  of  which 
can  be  varied  tu  meet  tho  {joculianties  of  each  case,  the  action  of  thr 
bowels  is  regulated.  The  oirbouates  uf  soda,  lime,  and  mugucsin  Uavt 
for  a  long  time  be<m  given  in  cases  of  gastric  ulcer.  Of  these  the  fint^ 
the  bicarbonate  of  soda  -is  still  Lirgely  given ;  some  French  obscrren^ 
notably  Mebove,  recommend  very  large  doses  (."iOO  to  450  grafin) 
daily ;  they  report  very  good  results,  and  stale  that  such  largo  dose*  ar* 
very  well  lionio  by  th«  patients,  who  complain  only  of  increase^l  thirst 
and  increased  urination  ;  occ:isionally,  however,  such  birge  doses  pro<luca 
rather  profuse  diarrhoea,  which  can,  however,  be  obviate«l  by  giving 
some  carlxmate  of  Hmo  with  the  bicarbotmtc  of  soda. 

Nitrate  of  silver  is  also  an  old  remeily  for  gastric  ulcer,  and  I  hnve 
been  in  tho  habit  of  giving  it  for  years,  especially  to  patients,  such  m 
the  out-patients  of  hospitals,  who  cannot  aflbrd  to  undergo  tho  rest 
treatment;  I  have  found  in  many  cases  that  it  relieved  the  jMin  even 
bolter  than  morphine,  imd  that  it  gave  relief  to  tho  olhor  symptoms  also. 


1  bnve  given  tbo  nitrate  of  silver  either  ia  the  (onu  of  pills  (one-fourlh 
of  a  gmin  to  the  doso)  or  in  solutioTi  (one-foiirth  of  a  grain),  lioaa 
recommends  it  very  highly  in  the  liijuid  fonn,  and  gives  it  in  small 
hut  graduaJly  increajtinji;  doses,  beginning  with  half  a  giuin  thrcn  limes 
daily  nnd  going  on  gradually  to  one  grain.  1  have  given  it  in  more 
than  200  cuttcs,  and  have  never,  seun  any  signs  of  tir^'riu  ;  it  inuy  be 
given  for  sever»l  weeks  and  then  discontinued  for  some  time. 

Treatment  of  Sympfmna  and  Cwnplicntion». — Pain. — Tho  application  of 
hot  poultices,  rest,  and  regulation  of  the  diet  oft«n  suffice  to  relieve 
the  pain;  the  use  of  bismuth  and  nitrate  of  siIvlt  has  also  been  men- 
tioned fnr  the  severe  pBroxyems  nf  pjun  (gastralgia).  Codoia,  or  better 
still  morphine,  either  by  the  mouth  or  subcutHru'unsIy,  is  indieat^^d : 
given  in  the  latltT  form,  luorphinu,  according  to  Leubus<.-hcr  and  Schiifer, 
and  Hiczig,  diminigh^a  the  secretion  of  hydrochloric  acid  in  the  gastric 
juice ;  although  the  more  recent  observ'atioEis  of  Kiege]  nhew  ihut  it  has 
precisely  the  opposite  effect  of  increasing  the  acidity  of  the  giistric 
oontont«.  Atropine^  on  tho  other  hand,  diminishes  tho  secretion  of 
^tstric  juice  and  also  inhibits  the  motility  and  the  muscular  spasm. 
flerhardt  also  beli<-vwl  atrdpine  to  1mi  more  efticient  in  many  cases  than 
morphine.  The  I'tticacy  of  bt^llailonna  nnd  atropine  I  have  proved  in  a 
Urge  number  of  cases,  :ind  novr  give  it  as  a  routine  procodiiro  in  cases 
with  marked  hyperchlorliydria  and  cmmp.  In  this  class  of  case  the 
administration  of  olive  oil  or  almond  oil  recommended  by  Cohnheira, 
Waiko,  and  others,  in  doses  of  from  1  to  2  ounces,  acta  beneticially 
by  diminishing  the  accretion  of  hydrochloric  acid,  reducing  the  pyloric 
spasm,  soothing  the  l>ase  of  the  ulcer,  and  subserving  nutrition. 

fvmilijuf. —  For  pei-siatent  vomiting  abstention  from  food  by  the 
mouth  for  some  days  16  to  be  recommended ;  of  drugs  drop  doses  of 
diltit«  hydrocyanic  acid,  or  bismuth  subnitnttc  in  large  doses,  with  or 
without  c<x-aine,  often  act  well.  Di-s,  Ti«llest«n  aniJ  Jex-Blake  found 
that  A  certain  porccntngo  ('27*1)  of  patients  with  gaAtrit!  ulcer  who  were 
being  fed  exclusive]}'  per  rectimi,  vumit'cd  material  other  than  blood;  tn 
some  this  vomiting  appeared  to  be  reflex  from  irritation  of  the  rectal 
injections,  and  ceaseil  on  the  cautious  refiumption  of  oral  feeding ;  in 
others  it  was  apparently  a  sequence  of  oral  sepsis,  as  it  was  cured  or 
'  amclioratod  by  removal  of  l^id  tcelh. 

Hiiematrmcsis, — The  patient  ia  to  be  kept  absolutely  at  re6t  and  in 
the  recumltent  posture  (ho  shonld  not  even  1»c  allowed  to  get  up  to  pass 
urine  or  faeces),  .and  all  food  by  the  mouth  should  be  avoided  ;,  if  the 
pntiont  be  oxceaaively  thiruty  this  should  bo  relieved  by  rectal  injections 
of  warm  water,  not  exceeding  15  ounces  at  a  time.  If  the  haemorrliage 
persist,  ergot  in  tho  form  of  ergotin  should  bo  injected  auhcutaneoualy 
and  ico  applied  to  the  epigastiittm.  In  profuse  haematemesis  I  have 
given  turpentine  M-ith  the  greatest  benefit ;  it  may  be  adnnnigtered  cither 
in  the  form  of  cajwnlus  or  iva  an  emulsion  (two  to  three  tea.s|KK}nfuls  of 
I  turpentine  lieaten  up  with  the  whit*  of  one  egg).  The  dose,  idraut 
tvonty  to  thirty  minims,  may  be  repeated  after  some   hours   if  the 
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haemorrhage  persist.  I  could  cite  several  cases  of  hiiemateroests  from 
ulcer  in  which  the  patient  wa6  pulseless  and  blanched  to  an  extreme 
degree,  in  which  ice,  gallic  acid,  ergotin  injections,  and  other  styptics 
had  been  tried  in  vain,  ati^l  in  which  the  firit  dose  of  tur|>cnlinu  com- 
pletely stopped  the  haemorrhaga      It  is  well  borne. 

Adrenalin  chloride  i  in  lOOO  solution  maybe  aflministered  in  dowi 
of  10  to  20  m.  tlireo  times  a  day.  Dr.  Hale  White  recomniends  Lit], 
ferri  perchlor.  in  half-dnichm  doses  with  an  equal  quantity  of  glycctia. 
High  rectal  injections  of  hot  water  I12'-I30'  F.  repeated  several  ttmM 
if  necessary,  as  rocommondod  by  Tripicr,  may  also  be  tried. 

If  the  anwunia  proiluced  by  tlie  haemuiThagc  be  excessive  (the  puhe 
scarcely  pcrcoptihio,  the  patient  shewing  sij^iis  of  syncope,  and  the  voice 
becoming  feeble),  then  transfusion  or  injection  into  the  subcutaneoui 
tissue  of  one  pint  or  more  of  normal  salt  solution  may  bo  tried. 

L  am  still  of  opinion  that  for  some  days  (throe  to  six)  after  the  lait 
haemarrbage  the  patient  miut  Ihi  fed  exclusively  by  enema,  and  murt 
keep  the  racumbent  potiition  ;  after  that  period  the  treatment  for  tho 
healing  of  the  ulcer  by  rest,  liquid  food,  and  hot  applications  to  th«- 
epigaatrium  muBt  bo  8;y8U:matieally  carried  ouL  In  caaos  in  whicl'^ 
profuse  haemorrhages  occur  from  time  to  time  and  exhaust  the  patient  ^^i 
operative  interference  is  callsd  for.  This  has  been  successfully  done  h^^ 
A  number  of  cases  since  iaS7,  when  v.  Mikulicz  performed  the  pioneet^* 
operation  for  this  condition. 

Trtid}iit\d  of  Perforation  of  the  Ulctr. — .S|)onl;i neons  recovery  from  ihi^^ 
accident  can  only  occur  if  the  stomach  be  completely  empty  when  p«^— "^ 
foration  occurs.  In  such  cases  a  oiixumAcribed  peritonitis  develops,  ^■ 
which  eventually  leads  to  the  formation  of  wlhesions.  If,  however,  •^- 
perfuration  be  followed  by  the  escape  of  stomach  cont«ntd  into  the  ^ 
peritoneal  cavity,  immediate  ofwrative  interference  affords  the  only  hope  ^ 
of  recovery ;  without  such  interference  the  accident  is  fatal  in  95  per  cent  ^ 
of  all  cases.  The  time  for  operative  measures  is  as  soon  as  the  diagnosii  * 
of  perforation  can  be  m;ule ;  the  later  such  measures  are  undertaken  the 
smaller  are  the  chances  of  recovery,  as  is  shown  in  the  following  table 
from  Messrs.  Robson  and  Moynihan  : — 


» 

TvuL 

KetmtnA. 

TML 

Ptnnta«»or 

DmUu. 

Under  13  hours . 
FkDDi  12  to  24  hours  . 
Frotn  21  to  36  houra. 
Krom  38  to  48  hours  . 
Or«r  IS  honn    . 

10 
38 

10 

3 

3S 

3fi 

13 

3 

1« 

14 
SI 
14 
2 
17 

38*5 

ss-« 

87-6 
100-0 
SI -ft 

In  a  continuous  series  of  eleven  cases  operated  on  within  a  few  hours  of 
rupture  (T.  Sinclair  Kirk,  1905)  there  was  no  mortality. 

Hurgkal  intfrference  may  also  l>e  called  for  in  the  tx'eatment  of  chranio 
indolent  ulcers  of  the  stomach  which  remain  unbenofited  by  a  thonNtgfa 
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systematic  conrse  of  medicd  treatment;  id  such  cftses  the  ulcer- 
IbcjAring  iirea  may  be  excised,  or,  aa  is  more  frequently  done,  the  stonmeli 
is  ensunxl  companitive  refit  by  the  fonnatiun  of  \\  giujlru- enteric  fioliila. 
In  uvere  haemorrltage^  which  recurs  despite  medical  treatment, 
and  also  in  bleeding  from  a  chronic  ulcer— whriher  slight  or  severe — 
sitrgical  measures  are  called  for,  aud  should  bo  undertaken  in  a  quiescent 
interval,  but  this  filioulil  not  be  waited  for  to  the  detriment  of  the  general 
condition  of  the  patient.  In  tetany  of  gastric  ongin,  drainage  of  the 
dil«t«d  stomach  by  gastro^utoroatouiy  has  pi-ovetl  Buccis&ful  in  the 
bonds  of  Mr.  Mayo  Robson.  In  pyloric  stenosis,  both  cicatricial  and 
^spumodic,  associated  with  obstnictive  dilatation,  in  hour-glass  deformity, 
in  disabling  perigastric  adhesions,  and  in  perigastric  and  subphrenic 
.abace«)  sargical  proceduros  are  of  course  indicated. 

I  JUUUS  DttESClIFELD. 
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TUMOURS  OF  THE  STOMACU 


By  W.  Hals  Wnmt,  M.D.,  P.R.C.P. 

Frimaky  carcinoma  being  tho  mosi  frequent  and  import-ant  of  the 
tiuuours  of  tilt:  stomacb,  uiid  the  only  foi-tu  uf  comiimii  dinical  interest, 
will  be  coiuiderod  first.  Towards  the  end  of  this  article,  secondary 
carcinoma,  carcinoni&toiu  irifiltnition  from  some  neighbonring  organ, 
sarcoma,  tibrom;!,  Hbromyoma,  adonoraii,  .iiul  non- malignant  vIIIoub 
tiunonrs  wiU  be  briefly  described. 

The  tftomach  Is  a  very  common  seat  of  ])rimary  malignant  diseaM, 
which  ia  nearly  alwaya  carcinomatonH ;  no  organ  in  tho  Ixxly  is  more 
frequently  affected ;  indeed  in  nearly  half  of  all  the  casee  of  carcinoma 
the  primary  seat  of  disease  ia  in  tho  stomncli.  I  find  at  Guy's  Hospital 
that  in  tho  ten  years  1886-D6  it  caused  the  death  uf  60  piititints,  that  i» 
to  say,  in  hospitjil  pmcticft  it  is  rosponsible  for  1*5  per  cent  of  all  deaths. 
Authors  are  agre>cd  that  it  is  commoner  in  men  than  in  women ;  fsonie 
give  tho  proportion  as  li  to  2,  others  as  3  to  1  ;  .Sir  C  Perry  and  Dr. 
8hnw  give  the  proportion  as  G  to  2,  and  it  is  imjiurtAnt  to  remember 
that  all  their  cases  were  examined  after  death.  It  is  a  disease  of  the 
later  half  of  life.  Perrj*  and  Shaw  found  the  average  age  at  death  to  be 
93*1  years.  Of  their  cases,  all  exuniinod  Iiistologicully,  the  youngest 
BafTerer  from  carcinoma  of  the  i^tomach  wns  32  and  the  oldest  81. 
Acconling  to  BHnton,  three-fourths  of  the  cases  occur  between  40  and 
70;  between  40  and  ."iO  is,  according  to  I'eny  and  Shaw  who  analysed 
JS8.1  eases,  the  mont  fatal  dociide,  but  that  between  60  and  fiO  is  almost 

fatal;    prolwibly  the  nge  at  death  is  a  little  later  uow  than  it  was, 

in  some  eases  life  has  been  undonhtcdiy  prolonged  by  short  circuiting. 
About  2"3  per  cent  of  the  cases  occur  iK'tween  20  and  30.  Tho  average 
age  at  death  is  a  little  earlier  with  wameti  than  men.  It  has  been  alleged 
that  sometimes  cancer  of  the  stomach  is  met  with  in  yonng  subjects  ;  but 
it  is  very  [irobal)le  that  some,  at  least,  of  these  eases  were  instances  of 
sarcoma,  for  among  I'errj' and  Shaw's  series  of  4 S  cases,  all  examinc<l  histo- 
logically, no  case  uf  cancer  occiured  in  a  patient  younger  than  32  ;  but  of 
four  cases  of  sarconni,  one  patient  was  iTi  and  another  18  years  of  age. 
Dr.  Xorman  Miioi-c,  however,  has  recorrie<i  an  undunVited  case  of  carci- 
noma of  the  stfrtnach  in  a  girl  aet.  1.1,  »nd  Osier  and  M'Ciu^'  were  only 
able  to  find  records  of  13  cases  In  the  second  decade— of  these  Dr. 
Moore's  was  the  youngest;  under  10  years  of  age  they  collected  six 
cafteA  only,  and  about  some  of  those  there  was  considerable  doubt. 
Probably  cancer  uf  the  stomach  Is  rarer  in  negroes  than  in  white  people. 

Btlology. — We  know  little  of  this  subjects  Tho  only  fact  that  has 
beea  nid  to  bear  on  it  is  that  some  cases  of  giLstric  carcinoma  grow  from 
a  simple  ulcer.    The  percentage  of  cases  of  ulcer  of  the  stomach  followcrl 
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by  cancer  is  gtvou  as  between  ."S  and  9,  but  the  last  is  certainty  too  hi^h. 
Osier  and  M'Ci-ae  foimd  no  evidence  ttmt  a  gastric  ulcer  was  espocially 
luiblo  \*.i  become  tht;  sent  of  ii  carcinoma.  Faj^ge  thought  otherwise,  and 
Perry  and  Shaw  found  aimple  nlcera  in  9  per  cent  of  the  gastric  cArd- 
nomofl  examined  after  dejith,  although  according  to  Welch's  figure* 
gastric  ulcere,  either  aotivo  or  healed,  are  only  found  in  .1  per  cent  <if  all 
nulnpHies.  Thi»  appears  to  shew  timt  tliere  ii*  a  flight  a^ieciid  liability 
for  gastric  ulcers  to  become  carcinomatous.  Some  authors  state  that  a 
lai^  proportion  of  (jatients  ^vith  gJintric  carcinoma  have  previuualy 
suffered  from  idcer,  but  their  cunclusiuns  depend  on  clinical  histories, 
and  I  have  elsewhere  shewn  that  many  patients  supposed  to  have  a 
gastric  ulcer  have  not  (iiH).  In  Guy's  Hospital  Museum  there  are  two 
specimens  of  carcinoma  beginning  in  a  gastric  ulcer ;  in  both,  the  growib 
is  a  spheroidal-celled  carcinoma;  Ijoth  (raticnis  were  wonion,  one  aged 
39,  the  other  65.  As  the  pylorus  is  the  imrrowest  port  of  the 
stomach,  it  is  the  {tart  most  likely  to  ho  irritated  by  the  {uiasage  <rf 
indigestible  masses  of  food  ;  and  this  may  explain  the  greater  prevajeiwe 
of  cancer  at  the  pylorus.  lirinton  found  the  growth  at  the  pylorus 
in  219  out  of  360  cases;  and  Habershon  gives  the  following  ta1>le, 
shewing  the  position  of  the  growth  in  79  cases  which  be  examined  at 
Guy's  Hospital : — 


Pylorus                 in  41 

Uiddle 

fn4 

LesMT  Cnrvatuffl  „  1 1 

Multiple 

..  1 

Oardia                  „  10 

Greater  Cnivatnre 

,.  1 

Anterior  Wall       „    ft 

Cardia  and  Pylonu 

»  I 

Geaeral                 „     A 

These  figures  agree  very  closely  with  those  given  by  Osier,  and  those 
given  by  Welch  after  a  study  of  1 300  cases.  Perry  and  Shaw  found  the 
pylorus  affected  in  70  per  cent  of  the  cases. 

There  is  no  evidence  that  trauma,  any  particular  food,  or  chronic 
indigestion  leads  to  cancer  of  the  stomach,  or  that  horc«lity  plays  any 
part.  Occasionally  we  see  carcinoma  in  a  patient  afTccl^xl  with  phlhisi^ 
but  I  do  not  know  that  this  association  is  especially  marked  when  the 
cancer  groivs  in  the  stomach.  There  is  no  tmstworthy  oridence  as  to 
whether  cancer  of  the  stomach  is  increasing  in  frequency. 

Morbid  Anatomy. — The  naked-eye  appearances  of  malignant  dis««se 
of  the  Btomut.'h  vary  greatly,  and  depend  chietly  on  the  extent  of 
growth,  the  amount  of  fibrous  tissue  in  it,  and  the  degree  of  contnict 
or  lUcenttion.  There  may  be  so  much  fibmus  tissue  that  the  new  growtl 
appears  exactly  like  a  dense,  hard,  innocent  fibrous  tumour,  and  its  true 
nature  is  only  revealed  by  an  examination  of  the  lymphatic  ghuds. 
Such  tumours  are  often  sharply  defined,  are  frequently  Umited  to  the 
pylorus,  shew  much  hypertrophy  of  the  muscular  coats,  and  3riold  no 
juice  on  scraping.  There  are  all  degrees  between  these  and  those  mpidly 
growing  tilcui-ated  inusiios  which,  sloughing,  suppurating,  or  blee<lia;. 
destroy  all  the  coata  of  the  atomach  beyond  recognilioa,  and  form  met 
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repulsive  spocimciiit.  A  cumnion  iiittii*m(M)iKlc  fuim  isalianl,  wuIUleiiniMl 
tumuiir  UHimlly  iiiv^in;^  the  pylonia,  having  a  distinct  edge,  and  extend- 
tng  along  the  Icfiimr  iriirv;iturc.  On  section  the  whiti^ih  new  grotvtli  in 
the  submucous  coat  stiinds  out  in  wcll-niiuked  w>nlrust  to  the  durker 
hypcrti-ophicd  muscuUr  Uyii-,  esiMJcially  at  the  outur  pail  of  the  tuniour; 
for  nl  the  cunli'e  the  muscle  is  often  deatroyed  by  the  c»rciiiuniatoUB 
tisflue,  or  h;u(  several  whitish  strands  of  growth  running  parallel  to  its 
niusculoi'  libres.  The  puritoncal  coat  is  oiJiique  and  puckered,  and  the 
total  thii.'knt»«  of  the  Btomiich  wii1l  nucy  be  hiilf  an  inch  or  iui  iiieli.  If 
the  growth  have  undergone  ix)Iloid  dt'gtjriemliuii,  or  be  :i  villous  tnmour, 
il«  apjiearance  n-ill  be  niixliticd  accordingly.  When  the  whotc'  of  the 
wall  of  the  stomuch  a  nlTvcUd,  it  foniiti  what  is  known  iis  the  india- 
rubber  bcitlle  stomach,  in  which  case  the  walls  are  usually  muuh  thickened 
— thoy  may  l>o  haif  an  inch  thick — anil  the  new  tiiutue  ik  bo  contracted 
that  tiie  Btomaoh  is  very  small  {viilt:  p.  lUif).  In  a  c.-ise  at  Guy'i  Hospital 
it  was  stnon  inches  long,  and  its  cavitji'  was  bo  conttucted  that  it  only 
mea«ui'ed  two  inches  across  at  Its  widest  iMtrt.  The  growth  muy  adhere 
to  and  invade  the  liver,  the  |Kincrea8,  the  spine,  the  intestine,  or  the 
alxlominni  wall ;  but  adhesions  to  the  liver,  intet^tine,  and  pancreas  are 
much  the  commonest,  and  tbe^  orgiiua  mv  often  extensively  invaded. 
^p  complete  tho  picture  we  uiuiil  imagine  that  in  most  ea^es  there  are 
^^Bondai-y  growths,  that  fistulous  communications  BODietimts  form,  and 
that  when  tho  growth  is  at  the  pylorus  the  stomach  is  generally  much 
hyi>crt.rophied  and  dilated. 

Hi^o*jy. — Sir  Cooiwr  Perry  and  I>i'.  Shaw  have  written  such  a  full 
article,  giWng  an  account  of  the  mateiial  at  my  disposal,  namely,  that  in 
the  Museum  at  (Juy's  Hospital,  th;it  I  cjtnnot  do  hi-tter  than  haso  my 
description  largely  on  their  paper.  fspt'>cially  as  Usler  and  M'Crae  consider 
their  chisaitication  very  convenient.  They  analysed  48  chsch  (4  of 
JDia  and  44  of  carcltioniii)  of  malignant  disease  of  the  stomach,  and 
By  divide  the  carcinomas  into  eylindrieal  and  spheix>idal-cellcd  carci- 
noma, the  latter  being  three  times  the  commoner.  The  tumours  called 
by  some  authors  destnicLive  adenoma  are  included  among  the  cylimlrical- 
oelled  carcinnmiis,  fcir  in  miist  KiMcimcns  it  is  easy  to  see  nmny  transitions 
Jieiween  the  two  foiins.  Of  11  cylindrical  celled  carcinomas,  5  were 
limited  to  the  pylorus  and  encircled  it;  2  implicated  the  lesser  curvatiu^ 
juid  cardia  ;  1  oHectcd  the  entire  organ ;  '1  impUcat-cd  the  pylnrus  and 
a  good  deal  of  the  stomfu;h  besides,  and  I  was  limited  to  the  posterior 
Wall.  Thirty  cases  of  spheroidal -eel  led  c^ircinoma  were  described,  and  the 
diflcrent  regions  of  the  stoni.ioh  wore  for  tho  most  |«ui.  afTectcd  in  the 
iame  proportion  iis  in  cyluidrical  carciu<'ma,  the  pylorus  l>eing  invaded 
in  about  71)  per  com  of  I>oth  classcjt.  The  oidy  exceptions  concenied 
growths  limiUNi  t^i  the  eardia,  of  which  there  were  i,  and  all  were 
i^honitdnl  celled  carcinoma;  and  growths  implicJiting  the  entire  organ, 
7  out  of  8  of  which  were  spheroidal-celled  carcinoma.  Age  and  sex, 
ippareiitly,  bad  no  inHuenco  on  the  form  of  uircinoma ;  and  no  diflerencB 
bo  mado  out  between  the  two  forms  as  regards  the  pro^mbility  of 
vol.  Ill  -1  K 


Mcatvitiry  gi-uwtlu  or  the  organs  in  vhicb  they  vould  occur;  the  figures 
given  on  p.  506  vpill  apply,  therefore,  to  either  form. 

Colloid  do):;oiiemtloii  appears  to  be  much  more  common  in  spheroidal 
than  in  i:yliii<lriciil-cellcd  carcinumH ;  fur  it  was  obnervud  in  I  out  of  It' 
ciises  of  the  cylindiical,  and  in  9  mit  of  32  cases  of  the  spheroidal  kind. 
Tu*o  of  the  whole  aeries  of  m  caseft  were  malignant  villous  grovthft, 
both  cylinilriciil-celled  carcinoma ;  circuniscriljod  globular  or  snbglobular 
tumours  iil^o  usually  belong  U)  tliis  v;iri»ty.  but  diftu*ie  infiliratinij 
growths,  especially  when  accomjwinied  by  contraction,  are  almost  certainly 
spheroidal  caix-inonm.  Either  variety  may  he  medullary  or  scirrhous 
botli  lie  moatly  in  the  submueoua  coal,  but  the  medullary  variety  destroys 
the  coats  and  projei^ts  externally  more  than  the  scirrhous ;  and  on  the 
whole,  medullary  c-incer  is  more  conimun  at  the  cArdia^  than  ai  the 
pyloric  end.  Eight  (17  per  cent)  of  the  cases  fall  under  the  heatiing  of 
india-mbbor  bottle  stomach,  the  wall  being  univurudly  indtu'ate<l  and  the 
c;ivity  of  the  visciia  moatly  contractc^i.  In  these  cases  the  mucous 
membrane  is  nearly  always  sm<H)th,  the  submucoaa  is  thickened,  esjNjcially 
towards  the  pylorus,  the  muscular  coat  is  hyper trophied,  and  the  saroue 
coal  opeujne.  Seven  of  these  8  cases  of  india-rubber  bottle  ^lomacb 
were  spheruitlal -celled  carcinoma,  with  much  6brous  tiitsue,  the  amount 
varying  with  tho  degree  of  contraction  of  the  organ.  There  may  Im  so 
much  of  it  that  many  slides  mu3t  be  examined  before  any  rnncer  colls  are 
found  ;  but  even  in  coses  in  which  they  arc  so  few  that  no  section  happens 
tu  reveal  tliom,  the  carcinomatous  nature  of  the  tumour  is  l>utniyud  by 
Ui  examination  of  the  lymphatic  glands.  Perry  and  Shaw  lielieve  thai 
all  universal  fibrous  Indiuations  of  the  stomach  not  due  to  swiillowing 
corrosives  arc  caused  by  hai-d  and  slowly  growing  carcinoma.  And, 
further,  a  consi<IerabIe  number  at  any  rate  of  cases  of  so-called  non- 
malignant  scirrhus  of  the  pyloni«  (fihrona  pylorus)  not  due  to  ocH-rodve 
poisoning  or  the  contnu^tion  of  an  ulcer,  are  really  canccmn^.  Certainly 
I  am  dispnsefl  to  agree  strongly  with  both  th^^e  propositions.  The  only 
exception  I  know  is  that  in  the  chronic  inKiimmatory  thickening  which 
occure  around  the  gall  hUulder  in  some  cases  of  gall  stones  the  pylorus 
may  be  very  thick  and  fibrous  (compare,  however,  pp.  437  and  533). 
Welch  was  unable  to  find  an  authentic  case  of  primar)'  melanotic  turaoiu- 
of  the  stomach  either  sarcoma  or  carcinoma. 

Sir  C  Ferry  and  Dr.  Shaw  paid  particular  att«ntion  to  the  origin  ol 
carcinoma  restricted  to  the  canliac  end  of  the  slonmch.  As  1  have 
alrcafly  sjiid,  they  found  4  specimens,  which  were  all  spher<jidjU- 
cellod  cai'cinoma.  But  among  over  1!U  cartes  of  oesophageal  carcinonu 
examined,  not  one  was  spheroidal ;  it  is  highly  pntHjible,  therufon^,  tlut_ 
those  growths  )>egan  in  the  stomach  and  spi-eful  into  the  oesoph^i 
rather  than,  as  Fagge  supposed,  that  they  spread  the  other  way  {rid^ 
346),  This  is  «up|iorce(l  by  Dr.  Fawcett,  and  is  of  interest  when  it  is 
renicml>cred  that  carcinoma  of  the  stomach  never  spreada  beyond  the 
pylorus  14)  the  duoilenum  (t-idt  p.  577). 

Symptoms. — ^These  begin  very  gnulually  and  insidiously,  luid  have 


Aommonly  been  pre«ciit  some  timo  before  the  patient  consults  n  doctor 
and  loss  tlwu  eighu-eii  inonlliit  lieforo  he  »ei;k»  luhaiit&ioii  to  a  ho*pil«l. 
IIl>  UHually  nays  iliiit  fur  tlie  list  law  motilhft,  or  h  mny  be  longer,  he  hats 
been  Irnuhleil  with  iniligeation,  one  ayii'ptoro  of  which  in  often  pain.  So 
common  is  this  modo  of  onsi't  that  giu>tnc  carcinoma  should  always  be 
Biiftpected  in  any  patient  who,  after  the  a}£C  of  00,  becomes  chroniciilly 
dyspeptic  for  tbo  Gntl  tini«  in  bit)  Ufa  Many  miHtiikeit  are  nuide  li4;c;iuse 
thiit  inile  is  forgottctt  When  the  patient  in  crtigsHjuestioned  he  usiuiUy 
admits  th;it  lately  he  has  folt  weak,  has  lo^i  Het^h,  and  has  become  ]n\\e. 
Still,  its  tbc  loul  nnmlier  of  cases  of  gastric  carcinoma  is  large,  it  is  by 
no  uitians  mre  to  moet  with  iiiittances  in  which  it  haa  never  been  xus- 
|micUhI  till  secomlary  growths  are  peiTeptible,  iisnaily  in  the  liver;  and 
then  again  there  ni-e  the  exceptionaj  cases  in  which  the  oneel  is  i|nite 

tdcri.  tbc  patient  having  previutitsly  licen  in  excellent  health.  At  the 
rly  sUigc  of  ilic  dist'aKc  there  may  he  nothing  s[iccially  nutcworthy 
about  the  dysjwptic  symptoms,  indeed  they  may  be  aliscnf  ;  bnt  the  Insn 
pf  appeti[«  and  repugnance  to  food  are  usually  well  marked,  and  tliese 
important  early  sij^ns.  Tlio  tongue  is  furred,  the  patient  complains 
of  a  sense  of  fubiess  and  heaviness  in  the  gaatric  region,  and  often  uf  pain 
and  eructations.     (Vor  gases  of  the  stomach  see  p.  t!8X) 

Pain  of  some  sort  or  another  is  almost,  constant,  and  is  icf»pon 
sibic  for  the  drawn  look,  exprc:):iivc  of  much  Hudc-riiig,  which  the  face 
of  a  }jatient  sulTering  from  cancer  of  the  stounich  usually  shewA.  It 
is  preaeut  at  some  period  uf  the  illness  in  about  00  per  cent  uf  the  cases. 
There  are  three  varieties  of  it,  namely,  that  due  to  the  indi};e&tion,  that 
duo  to  the  canceroua  growth,  and  that  due  to  distension  ;  but  it  is  very 
difficult  to  sujMnitc  them.  When,  however,  the  jMUn  is  pi-incipall\ 
between  the  shnuhlers,  and  is  benefited  by  taking  fcKid,  it  is  probably 
dyspeptic.  The  |)ain  characleriutic  of  the  cancer  itself  may  l>e  very 
severe,  but  spejiking  generally  it  is  not  so  extreme  us  is  that  of  ulcer ;  it 
is  principally  felt  in  the  epigastric  region,  but  il  may  i-adiatu  widely. 
Kxcept  in  the  early  stages  it  is  ustutlly  continuous,  and  may  ur  may  not 
be  altefcfl  by  the  ingciitioii  of  food ;  but,  independently  of  this,  it  often 
^-arica  in  aevcrily  from  time  to  time,  and  may  even  bo  parosysmaL 
Patients  dcscrilw  it  differently,  hut  generally  it  is  either  a  wearing  [x-iiii, 
or  it  8hi_K»t»! ;  in  the  latter  case  it  is  agonising,  and  may  then  be  aa  severe 

that  of  an  uKer,  and  it  is  almost  always  inci-eased  by  pre«sui-e.  Tlwt 
merely  to  distention  of  the  etomach  is  usually  relieved  when  the 
■tooBch  is  emptied  either  by  vomiting  or  lavage.  The  [Kiin  of  a  gastric 
malignant  tumour  heara  no  relation  to  its  size,  the  depth  of  ulceration,  or 
Un*  n»[iidity  of  growth. 

The  stunuich  prolmbly  gets  its  sensory  nerve  supply  fruiu  the  (»th, 
7tfa,  Stb,  and  llth  dorsiil  segments ;  the  6th  and  tth  furnishing  the  ciu^ia, 
and  the  Utb  the  pylorus.     Hence,  referred  pain  from  a  gastric  carcinoma 

often  felt  over  those  areaa  of  skin  which,  as  Dr.  Henry  Head  baa 
i«wu,  corrcs]x)nd  to  these  dorsal  segments ;  that  is  to  su)',  in  front  from 
jnat  below  the  nipple  to  the  lunbilicus,  and  behind  fr<im  just  below  the 
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Sth  to  just  beluvv  the  12th  dorsal  spine.  Further,  the  cuuneous  tender- 
tii^ss — gonerally  best  dcmoii!iimu,'d  by  pressui-e  with  tiio  heiid  of  a  pin, 
which,  if  the  ttindtii-nesa  be  exceasive^  makeii  the  paliunt  (iiiich  or  even 
cry  out — may  often  be  elicitod  over  cbci^  aroa«  when  the  stomach  is 
diseased.  Each  area  h»s  jiuinti^  whit:l:i  an-  niuro  sL-n&iuvo  to  this  prcAsaro 
tbun  the  rest  of  the  nrciu  Those  for  the  6th  dorsiil  Mtsx  urc  just  under 
the  nippk  iin<l  at  tlie  lutglu  of  the  scnpuln ;  thusu  for  tho  7tb  are  near 
the  tip  of  the  onsifonn  carriage  and  I.K.'lutv  the  mt^le  of  the  sciipula  ; 
tbosu  in  front,  for  the  Sth  and  9th  areas,  nvc  both  in  ihu  nipple  line  :  ihu 
dth  biting  OH  the  costal  nnrglii,  the  f^lh  iibovu  it ;  bubiitd,  the  8th  tender 
area  in  hulow  th«  7ch,  and  the  Dth  below  the  Kth.  Wh^n  the  fltomach  U 
diseased  these  tender  siiot*  may  be  very  evident ;  but  cutaneotis  tendemeu 
is  of  loss  vuluu  in  gastric  carciiiomu  tliuii  in  other  di&caMS  of  the  stonuwb, 
tor  cases  of  muligimnt  disciise  are  complicated  bj*  tho  pitwcncc  of  li^ndcr 
areas  due  to  Htjoimdary  dup<isit<4  in  other  organs :  mareovur,  in  long- 
stAndtn*,'  and  exhuii.iting  diHcaaes,  pains  often  railiate  far  l>t'yond  the 
areas  usually  iisaociated  with  t!ie  atroctod  organ.  Many  |)atient«  com- 
plain of  pains  in  the  head,  and  the  scalp  should  be  tested  fur  locil 
tondornoss.  Dr.  Head  h;Ls  shewn  that  there  are  i>ainfnl  and  tender  srou 
on  the  scalp  which  correspond  to  dorsal  cntaiieoiis  mvas ;  and  they  may 
bo  the  scat  of  |>idii  and  t4;ndonicss  when  cither  is  felt  in  its  corresponding 
donud  area.  The  occipital  area  corre.s{>onds  with  the  10th  dorsal,  tlis 
imrielal  with  the  0th.  The  area,  which  is  trianguUir  with  its  base  at 
middle  lino  of  tho  head  and  its  apex  in  front  of  and  aI»ove  the 
oorrciiponda  to  tlic  8th  dorsal ;  and  tho  lonipoml  area  just  behind  lb* 
outer  \>ast  of  the  eyebrow  corresponds  to  the  7th. 

When  these  dyspeptic  8\'mpu>ms  have  last<-d  some  time,  the  patient 
begin*,  in  most  cases,  to  complain  of  nausea,  commonly  succrcdcd  ivy 
vomiting,  which,  unlike  that  of  moat  other  gastric  affections,  usually  does 
not  complcltily  relieve  the  pain,  although  he  fuuls  more  eomfortabic  after 
it.  This  symptom  is  present  in  **7  [»cr  cent  of  tho  casts.  It  is  mo«t 
troublesomu  when  there  ia  some  stenosis  of  tlic  pylorus ;  and  it  bcsis 
more  rcbuion  to  the  volume  of  the  contents  of  the  stomach  than  to 
the  ingestion  of  fooil.  The  vomited  material  is  faintly  acid,  dark 
brown,  often  smells  very  disagreeably,  and  in  exceptional  cases  stinlu 
horribly,  when  it  ha.<i  undci^onc  butyric  acid  fonneutjition  or.  in  mrs 
cases,  putrefaction.  Under  the  microscope  pieces  of  undigested  foud 
(which  may  have  been  swallowed  days  or  weeks  before),  crowtls  of  micro- 
organisms— especially  sarcinae,  blcMxi-discs  fresh  and  altered,  and,  in 
excessively  mre  cases,  cells  derived  from  the  growth  may  be  sren.  If 
vomiting  is  freipient  and  only  nnndl  i)iuinlitics  ai'C  brought  up  the 
gruwtli  may  be  inhlti-ating  the  whole  Btoniach  and  contracting  it  (indiap 
rubber  boitte  str^mach),  and  if  absent  it  is  more  likely  ui  bo  mural  than 
pyloiic.  If  dysphagia  be  present  the  growth  is  probably  at  tho  caniiac 
oritice,  but  this  symptom  may  bo  absent  even  with  a  growth  In  this 
position. 

Much  attention  has  been  directed  to  the  kind  uf  acids  present  in  the 
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gHstric  contents  in  cases  of  R:i»tric  carcinoma.  Guldiit;4-Bird,  a&*ist!int 
phyiticiuii  to  Guys  Ilospiuil  from  I84;i  to  1^04,  was  t!ic  fii-«l  to  miikc 
otwvrv^itions,  and  he  shewed  that  towards  the  end  of  life  hydrochloric 
acid  gnulually  disappGarcd  .ind  Umt  crg.-inic  acidfi  appeared.  For  many 
y^Arft  this  woA  nnnoticod,  but  in  1879  van  dc  Vclden  also  shcvred  thai 
free  hydrochloric  iicid  was  absent  in  the  cases  of  jjjistric  carcinonm  which 
hw  tixninined.  The  vomit  itstdf  may  he  i-xamiiiod,  Imt  it  is  niut-h  l»ett«r 
lo  wfish  out  the  contents  of  the  stoiitnch  wjili  pure  water  in  the  morning 
after  the  (Hitienl  lias  been  fasting  during  the  night,  and  then  to  give  a 
little  simple  ftHxi  that  will  not  cause  vomiting.  If  [>ossiblc,  it  should 
contain  a  fair  amount  of  [»rotein  ;  thus  bread  and  butter  with  milk  are 
tuitable.  An  hour  or  two  afterwards  the  contents  may  be  syphoncrl  out 
wid  examined  for  free  hydi-ocldoric  and  lactic  acids.  Many  tests  have  been 
recommended  for  the  detection  of  free  hydrochloric  acid  in  the  stomach 
contents.  They  are  discussed  oIsewheiT  in  this  volume  (p.  279).  Itluisljccn 
clearly  shewn  by  numenms  rewarches  that  when  a  |)atient  is  suffering  from  a 
carcinoma  of  the  stomach,  the  secretion  of  fre«  hydrac:hloric  acid  is  nearly 
always  greatly  diminished,  unless  the  examination  l>c  made  very  early  in  tho 
d)ae3.se.  The  diminution  is  so  great  that  many  authors  have  said  that 
the  acul  is  entirely  ab.s<>nt  in  about  nine-t«ntliA  of  all  ^'Jiscs ;  but  while  it 
is  often  absent.  carefiU  (piantitaiivc  estiimilions  have  shewn  thiit  it  would 
be  moic  accurate  to  say  that  it  is  nearly  always  very  considerably 
reduced  in  qtuntity.  I>actic  acid  is  rre<|uently  present  in  the  gastric 
contents  iu  cases  of  carcinoma,  but  like  other  orj^inie  acids  that 
may  be  also  found,  it  is  otily  due  to  the  decom]»osition  of  the  contents 
of  tho  Btumach,  and  therefore  is  nnwt  often  fnuml  when  ]\vh)ric 
obstruction  is  present.  Free  hy<lr(X'hloric  acid  may  lie  grejitly  reduce<l 
in  conditions  oiher  than  carcinom:i,,  especially  atrophy  of  the  gastric 
muoons  memWane,  chronic  gastritis,  and  febrile  disorders,  although  it  is 
impossible  to  say  whether  all  tho  diseases  which  have  been  said  to  cause  a 
great  diminution  really  do  so,  for  the  statement  is  often  made  without  the 
corroboration  of  a  quantitative  iiiialysis.  Still  great  reduction  or  absence 
is  M  ranch  cunimoncr  ni  gastric  carcinoma  than  in  these  conditions  that 
citiier  is  of  great  value  in  diagnosis,  althongh  in  a  small  number,  probably 
andor  10  percent,  of  the  cases  of  gastric  carcinoma  free  hydrochloric 
is  present,  liiegol  is  of  opinion  that  this  is  sometimes  because 
noma  has  dcveloi>cd  on  the  site  of  a  previous  ulcer,  and  Osier  urid 
M'Crae  state  that  the  continued  presence  of  hydrochloric  acid,  some- 
umes  in  large  amounts,  has  lieen  repeatedly  shewn  in  cotmexion  with 
,rcinoma  tievetoping  in  a  prerions  simple  nicer ;  but,  as  already  pointed 
t,  Oder  and  M'Crae  founil  no  evidence  that  carcinoma  was  especjaity 
liable  to  develop  on  an  idcor,  and  at  any  rate  the  liability  mnst  be  very 
small  (see  pp.  476,  496).  The  diminution  of  hydrochloric  acid  in  cases 
of  g.wlric  carcinoma  is  not  only  greater  than  in  other  conditions,  but  it 
often  conies  on  remarkably  early  in  the  course  of  the  disease,  and  it  is  to 
jxirticularly  noted  timl  it  may  bo  well  marked  when  the  gastric 
wth  is  small  and  localised.      This  led  to  the  suggestion  that  tho 
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iliiniiiutioii  is  (iiio  tu  thu  neutral isation  of  tliu  :icid  secretion  hy  aomb 
aecrtttion  of  the  gi-owtb  ;  bat  this  vievr  wixR  overthrown  by  the  raaeArches 
of  Prof.  R  Moore,  who,  making  observations  on  17  patienu,  S 
of  vrhuin  Imd  cnruiuoma  of  tho  uterus,  3  of  the  breast,  ami  H  of  the 
mouth,  touguc,  or  check,  2  had  SJircoma,  and  the  rest  carcitioum  in 
<ith(.-r  positjuns,  found  LliiiL  in  all  the  free  hydrochloric  acid  secreted  ufttrr 
u  tcsL-menl  was  absent  or  greatly  reduced.  The  Gijnzburj;  tt-st  fihewed 
ito  reaction  in  1 2  ont  uf  the  1 7,  and  in  the  rvnuiinder  the 
percentage  of  hydrochloric  acid  whk  very  xmall,  tho  highest  figure  being 
OOl-tS.J  percent,  the  normal  as  o9timat«d  by  Moore  l>eing  Olflrd  per 
cent.  These  remarkable  resnlts  Imvo  been  confirmed  by  l>r.  Morton  Faliner. 
wlio  found  H  vei'y  great  redaction  in  ilm  iHircentiige  of  free  hydrochloric 
acid  in  miiny  patients  suffering  fi'om  carcinoma  of  orpuis  other  th;tn  the 
8t4tmnch  ;  tbus,  in  a  catto  of  epitlielioma  of  the  penis  it  vrsm  rcdncoi)  to 
00(178  per  cent.  .Such  result*  as  thc8e  make  us  irondor  whether 
mnligntint  growths  whoi-ovcr  fiituatod  may  not  form  an  intcmni  eocrction 
which,  iMiasiiig  into  tho  bloo^l,  inhibits  the  formation  of  hydruchloHc 
acid  by  tiie  Rtoniacb  ;  if  so,  this  will  explain  the  Revere  wasting  that 
occui-H  in  injttignant  disease,  fur,  ag  I'rof.  Starling  has  shewn,  the 
foiiuation  of  the  eocrctin,  which  determines  the  production  of  pancreatic 
juice,  is  d<-pondent  upfjn  hydrochloric  acid  in  the  gastric  jiiiire  :  if  thii  he 
so,  it  suggests  to  us  that  all  patients  snftering  from  carcinoma  wherever 
situated  should  take,  directly  after  their  fixid,  fiomo  hydnx^hloric  acid 
Their  other  digestive  secretions  might  then  form  naturally,  tlu-ir  Hwid  miglit 
be  digested,  and  they  might  not  wjiste.  It  i.s  tnie  that  Dr.  Mort«n  Palm<?r 
found  that  four  other  [witiants  in  the  Burgical  wards  shewed  a  diminishe*! 
secretion  of  hydrochloric  acid  ;  they  were  sutTering  from  pyonephroais, 
simple  stricture  of  the  rectum,  chronic  miistilis,  and  conjunctivitis  and 
komtitis ;  and  B.  Moore,  W.  Alexander,  I{.  E.  Kelly,  and  H.  1-1  lioof 
have  qnite  recently  confirmed  these  resnlta.  Taking  this  ijhiht  wiUi 
Moore 'b  first  |«i|)or,  we  have  a  total  of  34  eases  of  carcinoma 
aitnaled  elsewhere  than  in  the  stomach,  and  20  other  cases  of  palieuti 
not  sufToring  from  malignant  disease.  The  estimation  of  free  gaxtrio 
hydrochloric  acid  shewed  that  while  there  was  a  considerable  reduction 
ill  the  case  uf  the  20  hospital  patients  who  were  not  suffering  freoi 
carcinoma,  yet  there  was  a  still  greater  reduction  in  patients  with 
cjin'inoma.  Thus,  there  was  an  entire  aliscnco  in  66'7  per  eeut  of  the 
carcinoma  cases,  and  the  amount  was  above  0  0.1  per  wnit  in  4 
only  :  on  the  other  hand,  in  the  nonmalign.int  hospital  pjitients  there: 
a  ct^mpleto  absence  in  otdy  2ri  per  cent  of  tho  cases,  and  the  amount  vns 
above  0'(>r>  per  cent  in  half  the  cases.  The  authors  [Mint  out  that  liicse 
resulut  roust  be  due  to  an  alteration  in  tho  p.ibuhim  brought  to  the  ocid- 
secretiirg  cells  by  the  circulating  Huiil,  and  this  altemtion  may  l«e  due 
either  to  an  organic  to.xic  agent  this  is  virtually  the  siimo  sugge^tiua  wt 
that  gi%'en  a  few  lines  back.  an<l  made  before  their  article  wu  read^-or  to 
an  altemtion  in  tho  Kilance  of  the  inorganic  ions  of  the  plasm*,  u  A  result 
of  which   the  concentration  in  iwid  or  hydrogen  ions  diminishefl.  «4 


cauxiiig  the  work  oa  tltu  |»art  of  the  cell  of  separating  an  acid  secretion 
to  be  increftsed.  For  fiirlhtir  iiiformii.tion  on  tliis  subject  the  rpiider 
should  consult  the  article  by  Messrs.  Moon-,  Alexander,  Kelly,  and  lioaf, 
Mnd  al6<>  the  tfuceeedin}:  one  by  Moore  and  Wilson,  in  winch  tlie  reaction 
of  the  blood  ill  caaos  of  carcinoma  is  fully  discussed.  If  the  suggestion 
tliat  the  alittcnce  of  imm  liydrochturic  ncid  t»  in  part  the  cHUi>e  of  the 
wasting  in  canc<*r  he  correct,  it  may  be  that  the  wasting  of  other  illnespes  in 
wliich  the  free  hydrochloric  acid  is  reduced  may  be  due  to  the  diminutian 
of  acid. 

Free  lactic  acid  ia  nut  common  in  the  gastric  contents  unless  the 
patient  be  sitlfering  from  cancer  of  the  stomach,  and  in  thii  disease  it  is 
often  prcfiont.  Mungee  found  ir  in  20  out  of  21  cases;  Ewald  futnid  it 
in  23  out  of  24  ;  but  Slniua  found  it  in  0  only  out  of  12  non-malignant 
cases  of  gastric  diftcjiee.  It  is  merely  the  result  of  the  reiention  and 
consequent  Itucterial  decompoRitiun  of  the  gastric  c*ontente.  tn  doubtful 
cases  it  is  of  the  greatest  importance  to  search  for  hydrochloric  and  lactic 
acids. 

Microscopic  examination  of  the  gastric  contents  may  pro%'ide  vahmble 
iiiformniion  ;  fmginents  of  growth  may  Iw  found  pfipecially  in  the  eye  of 
the  soft  lube  used,  blood  cells  may  often  be  seen  when  the  blood  is  not 
visible  to  the  nuked  eye.  and  in  atuincd  sjn:einu)ris  the  Ofipler  -  lioas 
bacillus  may  l>e  observed.  Probably  it  like  lactic  acid  is  only  indicative 
of  fermentation. 

A\'ljon  the  patient  comes  under  treatment  the  indigestion  and  vomiting 
may  lessen,  and  uvrcful  diet  and  rest  in  hed  may  even  load  to  a  little 
gain  in  weight.  Hence  he  is  oft<'n  buoyed  up  by  false  hopes,  and  the 
physician  may  Iwgin  to  r|uestion  his  diagnosis :  but  it  is  a  good  general 
nde  to  be  very  slow  to  alter  the  diagnosi.i  of  cancer  when  it  has  been 
reached  after  a  careful  survey  of  the  whole  case.  Any  temporary  im- 
provement i>n38es  awayf  and  the  symptoms  again  begin  slowly  to  in- 
crease in  severity  ;  the  vomiting  becomes  more  frequent,  and  the  wasting 
is  more  marked. 

In  about  35  to  40  per  rent  of  the  cases  the  vomit  at  some  time  or 
another  contains  bIwKl  visible  to  the  luikod  eye.  This  is  due  to  the 
ulceration  of  the  growth,  and  when  fatal  there  is  often  ulce-ration  Into 
some  large  vessel,  i-.y.  the  splenic  arl^iry.  If  the  bleeding  be  slight,  the 
blood  may  remain  in  the  stomach  long  enough  to  he  ixartiully  digested  ; 
the  vomit  then  looks  like  coffee-grounds.  On  the  other  hand,  the 
haemorrhage  may  be  profuse,  and  a  ([uantity  of  bright  red  hl«KMl  may  be 
ejected  at  once  ;  but  thJK  is  not  so  common  as  the  "coffee  grounds  vomit." 
Melaeiui  is  not  very  frcjucnt,  for  it  often  hapi>ens  that  the  pyloric 
ohetrnction  prevents  the  blood  from  reaching  the  bowel.  Gastric 
haemorrhage  from  cArcinonia  of  the  Rti-nnnch  is  mrely  fatal. 

ITn-re  is  verj'  little  to  say  altout  the  general  signs.     Considerable 

foebleinent   is   very  common,  and.   being    nearly  always    much   moi-e 

trkt-d  than  in  cases  of  simple  dyK]>epsia.  i»  oftou  of  great  help  in  diagnosis. 

If  the  patient  live  long  enough  ho  has  the  thin,  dry,  wrinkled  skin  so 


characteristic  of  cancer ;  ho  wastes  to  a  skeleton,  and  iiis  face  is  pinched 
ftDti  expressive  of  f<reat  siUTering.  The  loss  of  Hcsh  iii  cases  of  cancer 
of  llic  stomach  U  often  more  rapid  than  in  that  due  to  ni:iUgruiiit 
disiHtse  of  other  organs  ;  for  to  the  i^'aating  due  to  the  disease  il«elf  in 
added  that  due  to  the  lack  of  foorl,  the  vomiting,  and  the  imperfect 
digestion.  l*hc  patient  h  pale  and  sallon-,  rai-eiy  there  10  a  slight  increwa 
in  the  nuraher  of  red  cells,  bnt  u«iuilly  they  nuralier  ab<mt  3,000.000  or 
4,000.000.  and  it  in  very  rare  for  them" to  fall  below  1,500,000  ;  there  are 
oftvn  a  ffw  poikilncyt^s,  occasionally  a  few  nucleated  reds,  Imt  no 
me^iiluMatit.s.  The  haemuglubin  generally  falla  more  than  the  number  of 
red  cells,  and  hence  a  colour-index  of  about  0*6  in  not  uncommon.  The 
leucocytca  may  Iw  normal  or  diminished  in  nnml>er,  but  a  slight  incrwjw 
up  to  Ray  1*2,000  or  a  little  more  is  common,  the  increase  is  chiefly 
among  the  pnlymorphoimdear  forms.  Digestion  Icucocylosis  is  iiniallT 
absent,  bnt  this  is  nut  jteculiar  to.  or  diagnostic  of,  giistric  carcinoma  as  was 
once  thought.  The  patient's  temperature  in  oiUm  low,  but  there  may  W  a 
mild,  usually  irregular,  degree  of  pyrexia  ;  tli(>  cause  of  this  is  unknown , 
he  is  excessively  weak,  the  myotatic  irritability  is  increased,  there  may  l>e 
oedema  of  the  ankleii,  the  urine  sometiraeH  contains  a  con-iidemble  amount 
of  ethereal  sulphates,  especially  indican,  peptonuria  may  appear,  smd. 
towards  the  enri,  a  tittle  albumin  and  a  few  cast«.  Nevertheless  it  is  by 
no  menus  unusual  to  be  able  to  diagnose  cancer  of  the  Btomach  by  feeling 
a  tumour,  and  examining  the  gastric  contents  before  any  of  the«c  general 
signs  liave  become  stnking,  and  while  the  patient  is  in  good  condition. 

Whether  the  growth  pro*iuce  any  signs  duo  to  mechanical  interference 
depends  entirely  on  its  position.  As  it  is  usually  at  the  pylorus,  that 
oriTice  is  often  narrowed,  and  consequently  the  stomach  dilates  and 
bocomus  over-full.  An  account  of  the  e}*mptoms  of  dilatation  of  the 
stomach  is  given  in  another  article  (soe  p.  .o3.1).  A  gi-owth  at  the  pylnnis 
commonly  leads  to  constipation,  but  sometimes  in  carcinoma  of  the 
stomach  there  ia  diarrhoea,  pmlmbly  due  to  the  jjaasage  of  some  of  the 
decomposing  content*  of  the  stomach  through  the  pylonw :  if  so.  it 
indicates  that  the  obstruction  is  not  gi'cnt.  llie  rectus  mufK:lo  over  ibc 
growth  is  often  rigid  ;  in  fact,  constant  rigidity  of  the  right  rectus,  if 
other  symptoms  point  in  the  same  tlirection,  supjxirtA  the  diagnosis  of 
carcinoma  of  the  fiUimach.  It  is  frequently  possible  to  fe«l  a  nuiligiuuit 
tumour  of  the  stomach,  hut  this  clearly  depends  upon  its  position,  its 
sise,  and  the  thickness  and  degree  of  relaxation  of  the  abdominal  wall. 

To  feel  n  tumour  of  the  stomach  to  the  best  advantage  the  patient 
should  l>o  on  his  )>ack,  with  hiit  knew  drawn  up  ;  he  should  hrcatho  de(*plt 
and  keep  his  moutli  o[>en.  If,  now,  the  nlxlominal  mtucles  are  not  r«'laxed 
his  attention  may  W  distracted  by  making  him  tidk.  If  it  is  still  im- 
{mssible  to  form  a  satisfactory  opinion,  it  may  be  necossar)*  to  giro  him 
some  chloroform.  The  examiner's  han«l  should  always  ho  warm,  and 
should  Iw  moved  slowly  and  evenly  over  the  abdomen.  A  malignant 
tumonr  of  the  stomach  is  hni-d,  tender,  and  often  irrcgidar.  It  varies 
very  much  in  sise,  hut  it  slowly  increasea.     Usually  a  dull  note  is  obtained 


over  it,  hut  sometimes  on  deep  percussion  an  obscure}}-  resoimiit  note 
may  be  hcaitl.  Inflation  of  the  or^'uii  with  gaa  may  render  iho  tuinoui- 
niore  easy  to  detect  The  pylonia  can  hanlly  ever  bo  felt  in  health,  bo 
that  if  this  [jart  can  be  in.ido  nut  by  palpation  it  ib  pretty  certainly 
dtseoAed.  If  enlarged  it  19  usually  felt  under  the  outer  part  of  the  n;^hi 
rectus,  or  at  the  right  border  of  it ;  but  althui)t;h  tuiuours  of  the  pylonu 
:ire,  as  a  rule,  much  more  fixed  than  thcKtc  in  other  parts  of  the  stomach, 
owing  to  the  close  attachment  of  this  slnicturo  to  the  liver,  yet  not 
infroniucntly  tbeee  attachments  stretch,  and  the  tumour  becomes  freely 
movable  over  a  range  of  as  much,  it  may  l>o,  as  three  or  four  inohctt,  so 
AS  to  suggest  the  presence  of  a  floating  kidney  ;  hut  it  is  more  usual  for 
tnninurs  of  the  stomach  lo  liecoine  more  and  more  fixed,  as  in  the  course 
of  time  they  form  more  numoroua  and  denser  atUiewions.  A  tumuur 
of  the  pylorus  moves  up  and  down  with  the  liver  in  respiration,  and  it  is 
naually  impossible,  either  by  paljiation  or  percnsiiion,  to  sejMiate  it  from 
the  liver.  It  must  not  be  forgotten  that  even  an  enlarged  pylorus  is 
frequently  so  covered  by  the  liver  tlat  it  ciuinol  lie  delected  diu-ing 
life.  If  the  i^'owth  bo  on  the  anterior  surface  and  nlung  the  fjrealer 
curvature,  it  in  more  easy  to  detect,  is  more  nioliile  nii(l«ir  tlie  liand,  and 
alters  its  position  when  the  stomach  is  distended  with  g.is ;  but  it  does 
not  move  so  freely  with  roepiralion.  If,  as  is  sometimes  the  case,  it 
forms  ft  moss  along  the  greater  curvature,  we  feci  a  hard,  irregular, 
tfimler  tumour  running  transversely  across  the  abdomen  above  the 
nmhilicug.  This  is  very  Unhje  to  be  confounded  with  a  thickened 
puckered  omentum,  such  as  occurs  iti  chronic  perilouitis  of  atiy  form,  or 
with  a  growth  in  the  colon,  or  the  thickened  lower  edge  of  a  diseased 
liver.  Tumours  limited  to  the  cardia  can  seldom  he  fell.  Tlie  stimiath 
may  be  distended  with  carbonic  aeid  gas  if  the  patient  swallows  first  a 
solution  of  bicarbonate  of  sotia  and  then  some  lemon  juice,  and  sometimes 
this  nviy  help  di-ignosis,  for  we  may  when  the  stonisrh  h  (h'sleinled  lie  the 
better  able  to  tell  whether  a  tumour  is  in  iis  wall,  and  also  whether  the 
tumour  is  adherent  to  sun-oiuiding  organs  ;  hut  tins  m<xlc  of  investigation 
often  helps  very  little,  ami  some  {latients  dislike  it.  If  a  pyloric  tumour 
move  as  the  result  of  inHation,  the  change  of  position  is  to  the  right  and 
a  little  downwaitjs  ;  if  inflation  render  a  tumour  previously  palpable  no 
longer  tangible  it  is  either  in  the  posterior  wall  of  the  stomach  or  behind 
that  organ.  A  tumour  of  the  stomach  is  sometimes  large  etioiigh  to  form 
a  ^-isible  projertion  of  the  abdominal  w:dl  ;  and  towards  the  end  of  the  case, 
when  the  patient  is  very  wast-ed,  it  may  sometimes  be  seen  to  ascend  and 
doecend  with  respiration,  frequently  making  a  considerable  exclusion. 
The  diluted  stomach  is  often  visible,  and  well-marked  peristalsis  of  it  may 
be  seen  (for  signs  of  gastric  dilalatinn  see  p.  540).  If  the  growth  lie 
over  the  aorta  it  may  be  lifte<l  up  and  down  by  the  pulsjiiions  of  this 
vessel.  In  those  cases  in  which  a  hard  growth  infiltmtes  the  whole  of 
the  stumacb-wall  (indiH'rubl>er  bottle  stomach)  a  hurtl  mass  may  be  felt 
lying  across  the  abdomen  in  the  epig:istric  angle,  the  vomit  is  small  ia 
anumnt  and  occurs  soon  after  food,  and  the  organ  cannot  he  inflated. 


Comj^kations. — .Secon<Ury  growths  in  other  organs  are  very  common. 
On  an  analysis  of  38  cases  of  malif;nam  diswiso  of  the  Mnmscli, 
all  examined  histologically,  collected  by  Perry  iind  Shaw,  no  ftecondaiy 
dup4J«it4  vcvTQ  found  after  death  in  7  CHfk:»  ( 1 H  per  i-cnt),  a  iiercentagQ 
obtjiin»l  hy  othur  writei's.  They  occurml  in  one  organ  in  15  ouhh; 
in  two  organs  in  S  caiws;  in  three  organs  in  6  cantos;  in  fonr  organs  in 
1  case,  ami  in  oight  or^'ans  in  1  eas«.  A\]  uuihors  agree  that  the  lymphatic 
glandit  aro  most  fre<pie?itly  affeciwi,  being  infiltrated  in  a  little  over  a  third 
of  all  cases  j  tho  liver  is  atrect«()  in  about  a  third,  the  p*<ritoiieum  in  about 
a  fifth,  the  lungs  in  about  an  eighth,  and  the  pleui-a  in  a>)out  a  tontb; 
but  growths  may  be  found  anywhere  in  the  body.  These  secondary 
deposits  fre«|UontIv  raiise  important  symptoms ;  thus,  the  Htt'cction  of  thf 
liver,  or  of  the  gUnds  in  the  portal  fissure,  often  leads  to  faiaJ  jiiundire,  ur 
the  implication  of  the  pentononni,  helped  hy  pressure  of  some  maas  on  the 
portal  vein,  Icjuls  to  ascites.  Secondary  growths  often  cause  death  irtm 
bronchitis  and  pncnmoniii,  and  when  the  pleura  is  afiected  there  may  W 
pleural  elfii^ion.  The  loft  supraclavicular  glands  should  alwiiys  he 
examined,  for  they  are  sometimes  enlarged  liy  secondary  infdtration,  and 
this  may  he  so  in  cases  in  which  it  would  l»c  otherwise  imiMissibh-  la 
cume  to  a  correct  diagnosis.  The  etdargenient  bus  been  found  afle^^^ 
death  lo  be  due  to  direct  spread  up  the  thoracic  <hict,  but  it  baa  ^^^l^^l 
siiggestod  that  sometimes  infection  takes  place  by  other  lymphan^' 
channels  through  the  diaphragm.  Occasionally  the  left  axillary  glamU 
are  atfccled.  The  navel,  too,  may  bo  implicated  by  ].>alpabIo  tKcondarj 
growths ;  usually,  but  not  always,  the  peritoneum  then  has  secondary 
nmlules  in  it. 

In  cancer  of  the  stomach,  as  in  all  wasting  diseases,  tJirorabosb  is 
prone  to  occur.  It  is  most  frequently  seen  in  the  left  sapbena  or  in  lh» 
left  femoral  vein.  The  wasting  may  induce  a  fatty  liver  and  a  titty 
heart,  and  death  may  l>o  due  to  cardiac  failure ;  or  the  patient  may 
become  so  thin  that,  if  the  nursing  be  inetKcient,  a  bed-sore  may  fonn 
and  hasten  his  end. 

The  growth  in  the  stomach  is,  by  the  time  death  occtirs,  idcemtad  in 
three-quartcn;  of  the  cases,  and  by  its  ulceration  it  may  open  a  Urge 
aitory ;  death  may  then  result  with  profuse  arterial  hacmatemesia,  but 
this  is  nira  Guy'a  Hospital  Museum  contains  a  spertmen  in  which  the 
splenic  artery  was  thu-t  laid  o|»en.  Ulceration  into  tlie  !«pteen  has  raiuc<il 
lalnl  h&ematemesis  from  tluit  organ.  Out  of  Perry  luirl  Sliiiw'«  .106 
cases  bleeding  causoi  death  in  11,  in  6  of  these  there  was  baematome«is. 
and  in  the  other  D  the  autopsy  shewed  that  gastric  biu<morrhagii 
had  proved  fatal  without  any  vomiting  of  blood.  Abscesses  not  dac 
to  actual  perforation  may  arise  in  connexion  with  the  growth.  Oft«n 
these  are  only  found  at  the  necropsy  ;  but  there  nwy  U*  a  colleftion  of 
pus  in  the  subphrenic  region  large  enough  to  be  detected  during  life. 
In  some  cases  rigors  oci-ur;  these  are  ustudly  due  to  suppuration^  but  H 
is  said  that  both  rigors  and  pyrexia  may  occur  in  its  absence.  Not 
infrefpiently  the  patient  appears  too  weak  to  shew  any  signs  of  supptufr 


live  processes.  The  i]i-uwHiije&3  hiuI  the  deliniim  which  }iave  1>e«n  ol>- 
syn-od  may  perhaps  \w  ihie  to  toxic  .ibanrption  from  the  foul  contents 
of  the  stomach  ;  tmleod,  we  do  noL  know  haw  far  sttch  a  cniisc  may  be 
coDcurned  in  the  produodon  of  gciieinl  syniptonts. 

Perforation  occurs  in  about  7  por  cent  uf  tlii>  cuiics  :  it  bappciied 
in  "Jii  out  of  Perry  and  Shaw's  306  casos ;  other  luilhorR  da  not  put  lh« 
percentage  quite  m  high,  but  it  mtist  be  remenjl»cred  that  it  is  often  over- 
looked in  the  absoiicL-  of  au  aiitoptiy.  In  13  of  the  20  cases  perforation 
took  phicc  into  the  general  peritoneal  caviiy  ;  if  ihi;  patient  be  vi-ry 
wuk  anil  exbtnsted  when  this  happen>i  there  may  he  no  evidence  during 
life  of  this  event.  In  the  remaining  T  casos  perfoiutinn  took  place 
Among  adhosioiis,  and  a  local  ab^ueRS  followed :  in  two  there  was  an 
ahscoss  !»etween  the  pylorus  and  the  liver,  in  one  the  abscess  exieiidt-d 
from  the  liver  to  the  spleen,  in  one  it  was  in  the  lewxcr  »iic  of  the 
peritoneum,  in  ono  over  the  lesser  ciin-atnre  of  Uie  st^jmaeh,  in  one 
between  the  abdominal  wall  and  the  stomach,  and  in  one  the  position  is  not 
slated.  Such  abscesses  may  letul  to  a  eummuincaiion  between  the  stouiach 
and  colon.  Thus  faecal  vomiting  may  be  act  up  with  a  horrible  Uiste  in 
the  moull\  and  (^»donr  of  the  breath  ;  but  if  the  stomach  ho  cnnstantly 
diatendetl  and  full  of  fluid,  there  may  be  no  passage  of  the  contents  of 
the  colon  inin  it.  In  about  a  third  of  the  aises  of  gastrocolic  BstiUa 
nudi^ested  ffKxl  may  be  observed  in  the  faeces  :  whenever  fooil  apjwars 

t>n  in  the  faeces  in  an  undigested  state  the  conditirjn  is  termed  lientery, 
t  this  may  occur  when  there  is  no  fistulous  communicjiiion.  Other 
fistulas  arc  extremely  rare  ;  but  there  may  be  a  cumniunicntion  lictwecn 
the  stomach  and  duodenum,  or  a  gasti-U'CUtaneiniH  fistula  may  form. 
Adhf.Aions  in  connexion  witli  the  g^ow^h  are  veiy  c{>mmon,  being  found  in 
lit  two-thirds  of  the  cases  examine^)  after  death. 
Trrwiiutiuni. — It  is  clear  that  several  of  tbc^^e  compIicAtions  may  kill 
the  pal  tent ;  but  not  uncommonly  hu  appears  to  die  slowly  from 
sheer  wcaknese,  lyin^  during  the  last  few  dnyi;  of  his  life  iguitc  still, 
almast  pulseless,  and  with  hardly  auy  respiratory  movements.  !  have 
often  noticed  that,  as  Faggo  |)oint«  nut,  many  of  the  symptomB  diminish 
towards  thy  end ;  the  jiain  is  loss,  and  the  vomiting  Ktops  ;  but  I  do  not 
know  that  this  remission  is  pocnliar  to  cancer.  Near  tho  end  of  any 
exhausting  disease  nil  tho  futictions  of  tho  IkkIv,  even  tho  conducting 
power  of  the  nerves,  are  depressed ;  conse(|uently  no  pain  is  felt,  and 
redox  acts  fail.  I  liave  seen  viiAi*^  of  |M!rforatinn  in  enteric  fever  and  in 
('auicer  of  tho  caecum  in  which  during  life  there  had  i>€en  no  signs  to  Icid 
tnc  to  suspect  what  had  hiipjiciicd.  M'clch  points  out  that  fioraotinies 
patients  with  gastric  caicinunia  dio  conialoso.  Caixinoma  of  the  stomach 
u  espcv^ially  rapid  in  young  subjects. 

Jjitnii  Com*. —  in  any  large  series  from  the  post  mortem  room 
thcix*  uHll  be  a  small  number  of  cases  in  which  cancer  of  the  stomach  is 
found  after  death,  although  unttuspecurd  din-ing  life.  Kight  out  of 
Osier  and  M'C'nio's  l'»0  cases  were  latent  As  Perry  and  Hhaw  j)oint 
out,  the  Lat«nt  cancers  of  tho  stomach  may  bo  divided  into  two  groups 
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— (I)  those  who  die  from  cancer  of  the  stomach  witKoutiw  being  sitApeoted 
during  life,  anil  (2)  those  who  die  with  cuncci-  of  the  ^tonuicb  H'itliuut  its 
being  suspected  during  life.  With  rcj^rd  lo  this  ^ruu|)  Welvb  renMrk* 
that  it  is  mre  to  Bnd  CAueor  of  the  atomach  in  an  ajipurently  bealtfar 
man  dying  of  an  accident ;  this  is  true,  for  out  of  -il/JfiO  poat-mortem 
examinations  Sir  C  I'eiTy  iwid  Dr.  Shaw  only  found  7  such  cas^s,  All 
itie  juitiunts  died  uf  gome  mahuly  nilicr  th.'in  riiniTer  of  the  tttoinat-h,  And 
there  WHve  no  symptoms  pointing  to  cancer  of  the  stomach  ;  the  cus^  of  a 
woman  from  whoee  history  nothins  coiild  bu  learnt  suj:gestin^  CAncer  of 
the  btomuch,  allhoti^h  when  she  died  from  a  glrangidjited  hernia  a  g^utric 
carcinoma  extending  from  the  pylorus  nlonj^  almost  the  whole  of  tfoUi 
whHb  for  fivR  inches,  is  of  great  inwresL  Among  the  30(1  cis«i  of  cancer 
of  the  Btonvu-h  occurring  in  the  *2I,:iG0  autopsies  they  Toiiud  13 
examples  of  the  flrsi  ^Toiip  of  liti<-nl  Lii»es.  Mibinkcs  with  regsrU  U> 
these  casey  can  t>n!y  be  avuidud  by  great  cure  (see  Diagnosis). 

Olagrnosls. —  It  nmy  be  ditTiciUt  to  distinguish  between  nicer  anil 
carcinoni^i  of  the  stomach :  but  the  suKjectfl  of  ulcer .  are  youngw 
than  stiHerers  from  cnrcinoniji.  They  commonly  give  a  history  d 
preWous  similai-  attacks;  or  at  any  niUi  they  my  they  hti\o  l»cfoiv 
suSered  from  indigestion  ;  but  malignant  disMLse  of  the  stomaih  ofti-n 
occurs  in  per*ons  who  have  never  had  indigestion.  The  jMiin  of  ulw 
19  made  worse  by  foo<l.  and  is  relieved  by  vomiting;  in  cancer  this  i* 
less  common.  Wasting  is  u  leas  marked  sympti>m  in  ulcer,  and  the  patienu 
do  not  so  often  complain  of  lo«s  of  appetite  and  repugnance  to  fn<Kb  The 
absence  of  hydrochloric  acid  and  the  presence  of  lactic  acid  and  fiarciniu 
are  strongly  in  favour  of  cancer ;  and  the  presence  of  secomlnrj*  growths 
is  of  course  c-oncltLsivc.  Prof.  Osier  ijuotei)  the  ease  of  a  man  in  whom  a 
snuill  noilide  in  the  anterior  alxhtmina)  wall  was  a»u>cialed  with  gastrir 
symptoms  of  uncertain  origin.  It  was  excised,  fotuid  to  be  enrcinnma. 
and  the  diagnosis  of  gaetric  carcinoma  thus  arrived  at  provecl  to  be 
correct.  Profuse  haemorrhage  and  blight  n^<lness  of  thf  bbwxl  are  in 
favour  of  ulcer,  and  the  patients  airprt^d  with  thin  niabuly  rarely  haw 
the  appearance  of  those  Hnffeniig  from  cajicor.  I,astly,  a  dunition  of 
tuorc  thiiii  eighteen  months  is  much  in  favour  of  ulcer.  The  moit 
diftic-ult  cases  are  those  in  which  an  ulcer  h-Ls  by  it£  adhcainns  fomicd  a 
tumour  in  the  region  of  the  pyloniH,  and  the  difficulty  is  onhiutced  if  this 
aJ^o  leads  to  ililatation  of  the  stomach,  and  I  have  known  indtinttion 
ftb<mt  the  gidlbladder  iiniuced  by  gall-»t<Mies  implicate  the  pylorus,  and 
by  cjiusing  a  luniour  and  gastric  dilatation,  leiul  to  a  diagnusiit  of  cauicer 
of  the  stomarh. 

In  the  early  stages  the  diagnosis  between  cancer  and  chrcmJc  catarrii»l 
gostnlis  is  often  impossible ;  hut,  as  alreiuly  reinarkuil,  when  lymptoms 
of  indigestion  come  on  for  the  first  lime  after  the  iige  of  fifty  tbcy  an 
nearly  always  due  to  cancer  ;  but  under  thirty  hardly  over.  After  what 
has  boon  said  about  I'arcinoma,  the  reader  will  easily  bt<  aV)le  to  perceive 
the  signs  which,  in  a  later  stage  of  cancerous  disease,  will  pruveut  • 
mistake. 
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From  n  practical  point  of  view  it  is  often  a  difficult,  qucsiiou  whcthur 
K  pHticiit  M'bo  is  obviuuKJ}'  ill  and  anitemic  is  sulTunng  fitfin  ptLlmuiiiin.' 
lulH-Tdiloais,  (Hirnicioua  iiiLiemii.  or  from  a  latent  earcinomii  of  the 
suiniach.  No  useful  puqwtao  will  ho  sen'cil  by  going  over  the  points  of 
iliagnosiit,  for  vAch  c«&«  must  l>e  judged  on  its  own  evidence.  Tho  Lcftt 
wny  to  avoid  a  miittako  is  to  rtuiembor  the  possibility  of  it.  Great  cai*e 
limy  be  neeeiicury  to  dcturmine  whuther  a  tumour  in  the  ahdumen  springs 
from  the  etomach  or  noL  If  it  t«  in  thr  pyloric  iv^ou,  it  miiy  be  utlri- 
butod  to  the  liver  or  ^ull-bhuidor  ;  or  it  may  be  that  from  8tret«hiii>:  uf 
the  Jittachmunt  of  the  &toiii:L*^h  it  is  miitiakeii  for  a  movable  kidurj .  The 
pybtnis  may  in  such  cases  be  felt  as  a  tumour  beloir  the  nmbilicuR,  and 
y  be  moved  three  or  four  inches  with  tlie  hand.  Aii  excellent  case  in 
int  h  tijf;ured  by  Prof.  0»ler.  Great  attention  must  be  paid  to  all  the 
^mptomii  of  the  individual  case.  If  the  stomach  be  dibtetl,  or  gas  can 
be  felt  oil  pressure  to  bulible  through  the  tumour,  it  itt  in  the  pyloniK. 
Growths  in  the  body  of  the  stomach  often  form  a  hard  solid  mass  running 
transversely  across  the  abdomen,  so  that  tbcy  am  \vry  diftienlt  to  tell 
from  the  edge  of  the  liver,  a  thickened  puckered  omcutum,  a  iumoiu-  of 
the  colon,  or  a  faecal  accunnilation.  In  such  ciises  it  h  of  the  greatest 
jMssiblo  im]K)rtance  to  obsune  the  precise  posititni  of  the  tumour,  its 
extent,  and  its  relation  to  the  edge  of  the  livci' ;  arid  to  distitiguibh  the 
gastric  retonaucc  fruui  that  duo  to  the  eoluu.  Inflation  of  the  stomach 
may  help  us  much  ;  and  it  is  often  wise  not  to  give  too  jiositive  an  opinion 
til  the  bowels  liavo  fieen  well  openoti  by  an  enema.  In  rare  cases  it 
licen  difficult  to  distiuguish  l>etwceu  an  cnljirgcd  spleen  and  a  tumour 
tho  cairdiac  end  of  the  btomach.  If  a  {)atient  be  made  to  swallow  two 
or  m4ire  dmchms  of  bismuth  carbonate  in  a  little  milk  or  mucilage 
while  he  sit*  in  a  chair,  ihe  metal  may  be  seen  with  the  a-ntys  to  fall  to 
the  lowest  part  of  the  stomach,  and  thus  we  learn  whether  it  is  dilatol. 
Jn  many  cases  no  tumour  can  l>c  felt  during  life,  and  the  organ  is  not 
iUtcd,  but  even  then  a  diagnosis  may  often  be  made  by  tho  other  signs. 
most  difficult  cases  ai-o  those  in  which  extensive  secondary  growths 
other  organs  divert  attention  from  the  stomacli :  indeed.  :iometimes 
there  are  no  gastric  symptoms,  and  although  it  may  be  recognised  thai 
the  gronths  we  discovered  are  secondary,  we  have  no  due  as  to  the 
primary  focus. 

Progrnosts. — A  malignant  tiuuuur  uf  the  stomach  must  sooner  or  later 
I,  unless  it  Iw  successfully  removed.  A  few  exceptiunal  cases  have 
n  recorded  which  appear  to  shew  that  life  may  Iw  prolonged  for  even 
r  years  after  tho  onset  of  symptoms,  but  it  is  always  diflitidt.  to  bo 
that  the  early  jiymptoms  were  due  to  tiie  growth,  and  it  may  safely 
said  that  life  is  rarely  prolonged  more  than  eighteen  months,  or  at  the 
ide  two  years,  after  the  ywilifnt  is  tir>Jt  led  to  cnnsnlt  a  tlocior  for  the 
synipioms  of  this  disease.  The  duration  of  the  gi'e;xter  number  of  eases 
is  much  less  than  eighteen  months,  and  often  is  less  than  a  year ;  indeed, 
the  average  duration  is  only  nine  months,  and  with  very  many  it  is  tnudi 
leas.     A  great  deal  depends  u|H)n  the  rate  of  growth  of  the  tumour  and 
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the  rapidity  with  which  secondary  growths  form.  Cuder  corefitl  ilieting 
aiid  rest  in  bed  improvement  may  occur  for  a  time.  Thia  ia  porticuUriy 
likfly  if  the  stifferer  is  a  hospital  (witionl  who  has  riui  ha<l  good  food 
tuid  rest  out«idu  ihu  hospital,  and  furgetfulness  of  this  has  ofton  led  to 
misl.ake!4  in  diagmKiis. 

Treatment. — Except  in  verj-  rare  cases  this  can  only  l»e  pallijilive.  In 
most  itiBtJinces  Kubcuumcoi's  injections  of  niorptiine  are  nocessitry  sooner 
or  later,  and  thvy  i^hould  bs  gi?eii  whenever  juiiu  is  aovere.  It  is  cruel 
to  withhoh)  t'tiiMd  frrim  a  man  who  is  sutTering  ugony  and  h:«  oidy  a  f«"w 
motiths  to  live,  Mnch  relief  is  often  aflbrded  by  daily  lavage,  and  by 
nut  allowing  much  fluid  to  be  diunlt,  and  benefit  ospoci'dly  ftdlows  when 
the  stomach  is  dilated  or  when  there  is  vomiting.  Whon  the  loss  of 
appetite  is  a  pntmtnent  symptom,  benefit  may  follow  the  use  of  an  acid 
bitter  mixtui'e;  Indeeil  we  have  already  seen  i-ea^nn  for  Wlieving  that  acids 
will  almost  always  be  helpful.  Fur  example,  t*ii  mininu  each  of  dilute 
iiitru-liydroehlorie  acid  and  tincture  of  niu  vomica,  with  some  cumpouud 
tincture  of  gentian,  or  spiritus  armoraciae  compositus,  given  before  meals, 
will  hol[i  the  »p[>etite  and  compmiiiate  the  doHeicnt  ttoerotion  of  nciil. 
A  gUiss  of  sherry  and  bitters  befora  a  meal  is  of  use  in  stimulaitiijj; 
the  secixition  of  acid.  As  a  rule,  it  is  diiScull  to  preveut  formeuta- 
tion  by  drugs;  but  carbolic  acid,  naphlhol,  mineral  acids,  and 
salicylic  acid  may  be  tried,  although  moat  of  these,  if  given  in 
dost>.>^  stitlicient  to  prevent  fermentanon,  initat«  the  stoiniicb ;  on 
the  whole,  perhaps,  salicylic  actd  is  the  best.  Cai*efut  attention  must 
be  paid  to  the  diet.  The  food  should  be  given  in  small  quantities  at 
fre<picnt  intervals,  and  generally  the  dieting  resolves  ilself  into  ginn^ 
what  the  {Niticnt  finds  ho  can  best  digest.  \VfaiIe  on  the  one  liantl  the  food 
should  be  simple  and  ca]iable  of  easy  digestion,  such  as  peptoniaod  milk, 
on  the  other  hand  it  should  not  bv  such  as  will  easily  undergo  femienU- 
Uon  ;  small  quantities  of  meat  and  jolly  are  therefore  useful,  but  in 
diircront  casus  the  physicijin  baa  to  dwd  with  such  varying  degrees  of 
failuiie  to  digest  and  liability  to  decomposition  that  no  dut^iitcii  rulos 
can  he  laid  down.  Constip:ition  fi  eiiuently  requires  trealuont ;  come 
pleasant  tasting  purgative,  such  as  the  ai-omatic  syrup  of  ciuwara,  is  best, 
and  should  be  given  shortly  after  lavage.  Often  enemas  or  glycerin 
suppositories  are  necessary. 

Two  sni^ical  operations  call  for  iliwussion.  First  there  «  the 
question  of  the  removal  of  the  growth.  Unfortunately  by  the  time 
malignant  disease  has  produced  symptoms  sutTiciently  nmrked  fur  tbe 
suflTerer  tu  consult  a  doctor,  it  is  usually  so  advanced  that  oJteisiuQ  is 
either  impossible  or  undcsimble  on  account  of  metastases.  This  it 
undoubtedly  true  of  hospital  patients  and  those  seen  in  ooii«ulciag 
practice.  Nut  lung  ago  Mr.  Dunn  operated  u[)un  the  miwl  favcmrable 
case  I  have  seen  ;  the  growth  was  completely  excised  and  many  sernndax}' 
affected  gUuds  were  removed,  but  it  is  dear  they  wure  not  all  taken 
away,  for  although  the  patient  improved  for  a  time  bo  died  within  eight 
months  from  secondary  deposits,     .\lthough  the  counsel  of  perfection  is 
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to  excise  very  eiirly  and  even  to  perform  an  exploratory  operation  with  a 
\\evi  of  seeing  if  a  growth  l*e  present,  y^-t  in  practice  the  percencaj;e  of 
cases  suitahle  for  excision  is  small.  If  ihi*  growth  is  tangiblu  it  is  sure 
either  loin;  too  Itr^iC  oriidherenl  for  excision,  or  the  secondary  growth*  Hre 
eo  ntimoroutt  as  to  make  cxt-inioii  inadvisable.  It  '\»  true  that  many  ca«e« 
of  api»arcntly  iiicceaeful  removal  of  the  growth  have  been  reconicd,  but 
it  ifl  qnice  likely  that  some,  of  these  were  examplefi  of  tntlnrnmalory 
thickening  in  connexion  with  an  innocent  ulcer,  for  it  is  often  quite 
ini[K)«8ible  at  an  o|ienLtion  to  tell  thin  from  nmlif*nsiit  growth,  The 
most  Buoctjsaful  and  most  recent  senea  of  cflses  is  that  recorded  by  M.iyo. 
IS'l  per  cent  of  bis  cases  were  alive  and  well  three  veai-s  nfic-r  cxui^ion 
of  the  grou'th.  Other  operators  have  not  bcc-u  so  fortunate.  Kxciaiun  is 
most  likely  to  bo  aucccsHfnl  when  the  (latient  \%  operated  on  early,  when 
all  tlie  glands  and  lymphatics  are  renuived  for  a  large  area  round  the 
growth,  and  when  the  patient  is  not  loo  young  or  too  oltl.  The  besi 
opemtiun  is  to  cxcibc  the  growth  and  sew  up  the  cut  i-iids  of  the  intestine 
and  sloniuch  and  do  a  gaatro-en teres toniy.  Secondly,  there  are  :he  ojicra- 
lions  with  ibe  object  of  overcoming  pyloric  obstniction  ;  they  are  as 
follow  :  — the  stomach  has  been  opened,  and  through  the  opening  parts  of 
the  cancer  have  l»eeii  scrajMid  away  with  a  curcttt-  or  some  suitable  instru- 
ment. This  method  should  never  lie  adopted  ;  the  relief  is  very  traninent 
and  the  bleeding  may  be  dangerous.  Some  surgeons  have  simply  exeised 
the  pylontfl  solely  to  relieve  obstruction,  but  of  66  ease«  t|iioied  by  Sir  F. 
Treves,  oO  died  soon  after  the  opeiation,  and  in  all  the  remainder  there 
was  speedy  recurrence.  Wo  are  not  surprised,  therefore,  that  the  operation 
has  hoen  diecarded.  Mcs^nt.  L'heyno  and  Hiirghard  w«rl]  say,  "  It  must  never 
be  forgotten  that  pylorectomy  is  a  severe  operation  which  the  s-ui^eon  is 
not  jiutified  in  i>crfonning  unless  the  lesion  be  so  limited]  that  there  is  u 
reasunalilu  prospect  of  a  cure."  Unfortunately  it  rarely  is  so  Iiniit4xi.  In 
a  few  cases  the  dnndeniim  or  jejunum  lias  been  brou^'ht  to  the  surface  of 
an  abdominal  wound,  and  8tit4:bi:il  thure,  :ind  when  adhesion  has  taken 
place  the  bowel  has  been  oftened  and  the  patient  fed  thrrtugh  the 
opening  ;  but  this  operation  too  has  been  discanled.  as  the  [Mitients  have 
soon  died  after  it.  A  much  Ijettcr  opcmtion  is  to  open  the  aUlonien  and 
fonn  a  (isiulous  opening  Ivctween  the  stonuich  and  some  prominent  cull  of 
the  jejunum.  If  it  shonid  1h;  de<ided  that  the  patient  is  sufTering  mainly 
from  the  pyloric  obstruction,  and  that  he  is  in  such  a  condition  that  an 
operation  is  justifiable,  then  gasti-o  jojunostomy  should  he  performed  ;  bv 
it«  means  considerable  suil'uring  ntiiy  be  avoided,  and  the  life  of  the 
patient  probably  prolongeil  for  a  few  weeks  or  even  months.  I  saw  with 
Mr.  O.  F.  Glinn,  a  lady  aged  91  sufl'ering  from  a  dilaleil  stomach 
due  to  pyloric  carcinoma,  and  at  our  rc'iuest  Mr.  F.  C  Wallifi  jwrfonued 
a  gust ro-jejun ostomy.  The  relief  was  very  murkcil,  the  sickness  sioppe*!, 
the  i>atient  gained  weight,  and  was  able  to  take  a  walk.  It  has  already 
been  mentioned  that  even  in  the  cases  in  which  the  pylorus  Inis  lieen 
excised  it  is  well  to  do  a  gastro-jejunostomy  as  well.  Lorota's  operation 
and  pyluruplaaty  are  not  justifiable  for  maligiuiiit  sti-icturcof  the  pylorus. 


Sahooma  i«'  THK  Stomai'H.  —  1  have  incidontally  mentioned  that 
Sir  C.  Porry  and  Dr.  Lwuristoii  Sbaw,  out  of  50  cases  of  primury 
mHligimiit  (linciut:  ut'  ihc  sioiiiacU,  fuiitnl  that  the  growth  was  aareonwtoiu 
in  +.  In  nil  it  was  of  the  round-collwl  vjinety.  The  new  growth 
was  most  extensive  in  the  eiihmucouK  crtat,  but  the  mucous,  &urou2, 
and  miificular  kyors  were  atlect«d.  Dr.  Shaw  has  puhlishoil  a  fifth 
case,  and,  analysing  those  6,  and  3  pulilishod  in  the  I'atJwlogkai 
Socifii/'s  Tmnxiuimu,  he  points  out  that  the  mticons  membrane  ie 
mrcly  iuviulcd  in  sarcoma,  coiisoijiieiitly  the  gi-owlh  rarely  tilcerabce 
and  hacmjiiteueijis  is  exceptional.  The  mnscniur  coal  is  extonsivcljr 
destroyo<],  tht!  growth  i-iiruly  ctmtracta,  hence  dilatation  of  the  stomach 
and  vomitin-;  are  not  often  present.  The  lumoiir  grows  rapidly,  ia 
sharply  dotined,  and  attains  a  great  size ;  it  may  extend  past  the  pyloric 
ring  to  the  diiudunum.  The  patients  arc  often  young  adult«.  It  will  bo 
noticed  that  there  are  many  [loints  of  contrast  between  sarcoma  and  carci- 
noma of  the  Hb>marh.  Sarcoma  is  not  ft|}eciiil)y  confined  to  one  sex. 
Among  Perry  and  Shaw's  I  cHfie»  2  were  males  and  1*  were 
fenuUee.  The  ages  were  15,  It*,  3^.  and  67.  As  the  yonnpost  |)atieiit 
with  carcinoma  was  32,  it  is  justifiable  lo  sus]>ecl  saivoma  when  we  bare 
all  the  symptoms  of  malignant  disease  of  the  stomach  in  a  imtient  iinder 
30  years  of  age.  lu  three  of  the  cases  secondary  gr-owtbs  wore  fomid  in 
other  organs.  Iteccntly  Dr.  Salaman  has  invt-stigated  the  subject  very 
fully  from  a  histuiogicul  Ktatnlpoiiic  ;  lie  recognibcs  four  vaiieties,  tuuudy, 
lympho«;ircuraa,  round-celled  sjircoma,  poly|)oid  fibro-  and  myxo-su-cnmas 
of  the  stoma;;h,  and  sarcoma  of  the  peritoneal  glands  directly  invjuling  the 
storuHcb.  The  cIa3silicatton  of  all  those  tumours  is  notoriously  very 
dllHcult>,  attd  proliably  several  histologii<tH  woidd  not  accept  8alAinaD*s 
classihcatinn.  In  the  Krst  two  groups  the  age  of  14  patients  is 
given,  and  6  were  under  25  years  of  Jigo,  thiis  conlinnuig  the 
statement  jii^t  made  that  sarcom;t  of  the  stomach  often  occurs  at  a  mudi 
younger  age  than  caR-inoma.  One  of  Salaman's  own  casM  belonged  to 
the  first  group.  The  growth  in  those  is  not  limited  to  the  stconacb  for  iu 
origin  ;  it  may  st^irt  in  glands  as  well  as  the  stomach,  or  it  imty  start  frooi 
the  pbaryiut  and  spre;id  down.  These  growths,  when  once  they  ha« 
atuiined  a  footing  in  the  intojttinal  canal,  have  a  great  tcmlency  to  spnwi 
along  it,  and  these  cases  are  those  described  by  some  authors  as  lympha- 
denoma.  In  the  ti^ecoud  group,  the  i-ound-ccllcd  sarcom;*,  the  growih 
arises  In  the  stomach  wall  itself,  does  not  spread  to  adjacent  piuts,  ami 
secondary  enlargement  of  the  glands  is  very  late.  Dr.  Sahiman  considen 
thiit  it  is  limiteil  by  the  pylorus,  but  other  authors  do  not  agree  with  thii. 
The  cases  in  the  third  m^up  ate  clinically  i|uiN^  disluict  fn»ni  the  others 
for  the  tumour  i.-«  nearly  always  very  large,  weighing  it  may  be  14  Hk.^ 
and  often  it  xa  ]>enduloits,  hanging  in  the  peritoneal  cavity  friun  its 
attachment  to  the  stom^tch,  ko  that  during  life  it  would  jirnbably  not  he 
recognised  as  a  gastric  tumour.  From  the  few  figures  available  it  appear* 
that  this  variety  is  commoner  in  women  than  in  men,  and  \»  rarely  Been 
under  ^d  years  of  age.     Secondary  growths  are  very  uncommon.     Tbe 
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luurtb  group  is  obviously  quite  distinct  from  the  otliera,  tho  nuus  of 
growt.li  U  usually  onornioiw,  thftrc  is  nothing  noteworlby  aliout  tb«  ago 
and  6CX,  tlie  iMsaise  i.s  pHrticularly  niiilignant,  many  organs  ar«!  alVected, 
and  thun:  is  t-xlcrwivo  ulceratinii  of  the  stomach.  The  glands  just  above 
the  Ivft  cLivicIc  nmy  be  unlarged.  Dr.  Salanuiu's  articlu  contains  an 
excellent  bibliography. 

Ti'BKRCULOfiis  OP  Tmc  STOMACH. — This  is  excessively  rare.  Tuber- 
C11I0U.S  nlccn;  iliv  de^tcrilwd  on  p.  446.  A  tiibcrctiloiu  tumour  arising  in 
the  niitscul.-ir  co.it  of  the  stomach  \ym  \>6<fn  described  by  van  Wart,  but  is 
A  pathological  curiosity  and  probably  unique. 

KlBKOMA  OF  THE  Stomach. — The  older  writers  described  a  fibroma 
of  tho  pylorus;  but  probably  their  cases  were  either  slow-gruwing 
carcinoma  with  much  fibrous  alroma,  or  the  pylorus  was  thickened  cilht;r 
from  within  as  a  result  of  a  cicatrising  lUcer,  or  from  without  as  a  result 
of  inHammation  around  the  gidl-bladdor  and  due  to  gall-fltones.  I  have 
aecn  an  iustAiice  of  this  last  mistake. 

FiBRiiMYOMA  OP  THE  STOMACH. — In  Very  rare  instances  these 
innocent  tumours,  which  may  bo  of  any  size  up  lo  a  pigeon's  egg,  are 
foiutd  projecting  into  the  stomach.  Tlicy  couiiist  of  unstH|>ed  muscle 
and  fibrous  tis!>uo ;  the  mucous  membrane  over  them  is  intact,  and  so 
far  as  we  know  they  are  harmless.  Sometimes  they  are  podimcidated, 
vhen  they  form  one  variety  of  polypus.  Two  or  three  may  be  present 
fn  the  SMue  |)atient. 

AHENOMA  AND  P.vpiLLOMA  OF  TUK  STOMACH. — Occasionally  small, 
white,  ti-ansluccnt  non-malignant  tumours,  comixwed  of  tubuhir  stnictui-es 
like  normal  glands,  arc  found  in  the  stomach,  rapillomas  are  either 
wartrlike  or  polypoid  overgrowths  of  the  mucous  membrane ;  they  are 
very  closely  related  to  adenoma.  Vilioua  tumours  of  the  stomach  aie 
usually  malignant ;  but  they  may  be  innocent,  .ind  consist  of  mucous 
membrane  supported  on  deUcjile  bands  of  fibrous  tissue.  .Small  lipumafi 
may  occasionally  be  seen  in  the  submucous  coal. 

Lii-MPHADESoiu  OP  TiiK  STtiMAt  H. — This  is  verj-  mre.  Dr.  Newton 
Pitt  has  collected  several  cjisea.  In  tho  intestine  the  lymphoid  growth 
may  occur  either  in  the  submucous  coat,  in  which  casu  large  flat 
tumuiOK,  the  mucous  mcutbrane  of  which  is  not  ulcerated,  project  into 
the  lumen  of  the  bowel ;  or  it  mar  take  pWe  in  the  muscular  coat-,  when 
the  muroun  membrane  ulcerates  and  the  calibre  of  tlic  Iwwel  is  diminished. 
Probably  the  fir»t  variety  only  is  met  wiUi  in  the  stomach.  An  increase 
of  lymphoid  tissue  is  always  found  in  other  jiart^  of  the  body,  as,  fur 
esample,  in  a  cise  recorded  by  ( 'arrington,  of  Hudgkin's  disease  impli- 
cating the  stomach.  It  has  already  been  puiotcd  out  that  Dr.  Salumnn 
daawB  ibeee  cases  among  the  sarcomas  an  lytnphoBarcoma  (see  \h  512). 

VOL.  ni  2  L 


Secondary  Growths  in  the  Jijtumach. — These  are  rare.  Jud^^iig 
by  our  experience  at  GiiyX  and  by  other  recorded  cases,  probablj 
about  G  or  7  per  cent  of  umlignaul  growths  in  the  stomuch  ftro 
aecondai-y.  The  pritnary  growth  may  be  anywhere ;  the  breast  i«  the 
most  common  se^it.  AVekh  collected  37  casea  of  secondary  carcinoma  of 
the  stomach,  1 7  wore  secondary  to  cjuicer  of  the  breast,  8  to  cancer  of 
the  oesophagus,  3  to  caiioer  of  the  mouth  and  nose,  mid  the  remainder  to 
other  partB.  I  have  known  an  epithelioma  of  the  utoniarb  to  be 
secondary  to  opitiioliomn  of  the  oeAoph.igii8,  and  there  is  in  Guy's 
Hospital  Muaeum  a  specimen  uf  sccuiidiiry  melanotic  sarcoma  of  the 
stomach.  Tiie  symptoma  do  not  differ  from  those  of  primary  discaac  of 
the  organ  ;  hut  often  th<n4e  of  the  primary  growth  overshadow  them,  ant! 
t)ie  patient  dies  before  the  gastric  8}'mptonu  are  very  manifest. 

FoRKtoN  BoDlKS. — Occasionally  lunatics  and  otbers  swallow  hair, 
fibre,  or  other  foreign  sulwtanceH,  wliich  p-lowly  aggntgate  into  a  nuiM 
that  may  easily  be  mistaken  for  a  tumour  of  the  stomach. 

\V.  Halb  Whitk. 
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CONGENITAL   HYPERTKOPUY   OF  THE  PYLORUS 
By  OeoB(;s  F.  Still,  U.D.,  F.R.C.P. 

SY'SOSYits.—Congeniiol  ht/p^rtnyj^iu  stenotis  of  the  pylorus; 

romjfHiUil  gnstric  spamk 

Deflnltlon. — A  gaittric  ilisortlcr  of  early  infancy  in  which  Bpasm  and 
liypcrtropby  of  the  pylnnif!  cause  a  greALer  or  less  degree  of  olistniction 
to  the  passage  of  food  from  the  stomach  to  the  intestine. 

History. — The  Hssocintion  of  sonic  thickening  of  the  pylonia  with 
aynii'ioinaof  pyloric  obstniction  in  infjincy  was  reported  as  early  as  17t>8 
by  Uezekiah  Re-'irdsley,  wlmsii  report  has  n^cently  Iwtjn  brniight  to  light 
by  Professor  Osier.  Between  that  year  and  lt*8S,  only  two  other 
instanctn  were  recorded  (WiUiiuaison,  Uawosky) ;  it  was  not  until  189'6 
that  c'huracteriBtic  signs  ;ind  symptoms  were  olwcrved  by  Dr.  J.  ThoiDBon 
iii  luiinhurgh,  and  by  FinkeUtein  in  ("iennaiiy.  liefore  that  timf^  tlie 
condition  bad  been  merely  a  patholt^ical  curiosity  unrecognised  during 
life ;  it^  clinical  diaguoaia  has  now  become  easy  and  its  treatment  often 
completely  succe.HsfuL  It  has  also  become  clear  tlmt  the  condition  is  by 
no  means  so  rare  as  was  formerly  supposed  ;  more  than  a  hundred  cases 
bave  been  recorded  since  1896,  and  single  obson'ers  connected  with 
hospitals  for  children  have  seen  as  many  us  twenty  and  thirty  cases 
within  ten  years.  Operative  treiitment  was  attempted  in  New  York  in 
1898,  and  in  the  following  year  a  recovery  after  gaatro-enterostomy  was 
reported  by  Abe).  Since  that  time  many  siicec^ses  with  operation  have 
been  recorded,  but  it  has  also  been  shewn  by  several  obser^'ors  that  liie 
i-ondition  is  .-unenable  to  medical  treatment 

Etiology. — Agf, — It  has  heen  gencndly  assumed  that  this  disorder  is 
deiMindent  upon  some  congenital  fault  either  of  ftuiction  or  of  develop- 
ment. WhiUt  this  seems  probable  in  some  if  not  in  all  cases,  it  has  not 
been  proved,  and  it  is  noteworthy  that  it  is  quite  exceptional  far  the 
symptoms  to  date  from  birth.  ITmially  the  infant  has  been  perfectly  w^ell 
for  some  days  or  weeks  after  birth ;  out  of  25  cases  observwl  hy  the 
prasanl  n-riter,  in  which  the  <ltite  of  onset  of  symptoms  (vomiting)  was 
noted,  only  1  began  on  the  day  of  birth,  4  in  the  lirst  week,  I  in  the 
second,  7  in  the  third,  5  in  the  fourth,  4  in  the  fifth,  2  in  the  sixtli,  and 
1  in  the  seventh.  In  Sarvonat's  recent  monograph  the  time  of  onset  is 
rmorded  in  82  cases  collected  from  medical  literature ;  9  arc  stateil  to 
have  shewn  symptoms  from  the  day  of  birth,  C  others  In  the  first  week, 
€7  shewed  their  earliest  symptoms  after  the  end  of  the  first  week,  18  in 
tbe  Mcond  week,  17  in  the  third,  17  in  the  fourth,  3  iu  the  fifth,  7  in 
tSia  aixtb,  and  3  in  the  eighth.  These  dates  of  onset  are  prDbably 
approximate  in  some  casos  for  it  may  be  difficult  to  ascertain  exactly 


wbtin  the  Bytnptonia  lieg»» ;  the  vomiting,  which  is  usuiUly  the  euiiaet 
symptDm,  hiis  often  been  regarded  at  first  as  the  normal  regurgitation  of 
infancy. 

Sex. — Males  would  eceiu  \o  ho  mucii  more  liable  than  females.  Out 
of  27  cases  under  my  observattun,  23  were  boyti,  only  4  trurt;  girL>. 

Family  Incidenee. — Instances  have  I>een  recorded  of  the  occiurenca  of 
this  diftonler  iti  more  thnn  one  child  in  n  family;  but  this  would  seem  to 
be  rare.  It  has  appeared  to  nie  that  first-born  infante  were  afiecteil  more 
often  than  othem ;  out  of  23  cases  in  which  this  point  was  noted,  9  w«n* 
tirstrhom, 

Patholog-y  and  Morbid  Anatomy. — ^Tho  most  striking  feature  in  the 
morbid  a[iat>^niy  is  the  tLlckeinng  of  the  wall  of  the  stomach  and  the 
pylorus.  The  pylorus,  the  thickening  of  which  varies  connidomWy  in 
degree,  feels  unduly  h;ird  and  on  section  its  Imnen  is  maw  to  he  more  or 
less  diminished  ;  this  depends  in  \v\vt  upon  the  folding  of  the  mucoiu 
monibrauo  brought  about  by  the  coutnvction  of  the  pylorus.  The  increued 
siice  of  the  pylorus  is  seen,  even  with  the  naked  eye,  to  Iw  due  chiefly  to 
overgrowth  of  the  muscular  wall,  and  hy  tlio  microsco^M  is  shewn  to 
depend  mainly  on  increased  thickness  of  the  circular  muscuUr  coitt,  the 
longitudinal  layer  being  only  slightly  increased.  The  folding  of  the 
mucous  membrane  gives  an  appearance  in  some  sections  of  excess  of  sub- 
mucous connective  tissue,  which  is  probably  apparent  and  not  real.  The 
thickening  of  the  stomach  wall,  which  is  raoi'e  m'U'ked  near  the  pylorus 
than  at  the  cardinc  end,  is  alao  due  to  increase  of  muscular  lisBu«.  In 
some  cases  the  oesopltiigus  has  also  shewn  some  thickening  of  its 
muscular  wall,  especially  near  the  cardific  orifice :  and  the  wall  of  the 
duodenum  in  the  immediato  neighbourho(Kl  of  the  pylorus  was  iIm 
slightly  thickened  in  one  of  my  cases. 

AnatonuaiUy  therefore  the  condition  is  purely  an  excess  of  muscular 
tissue.  The  origin  of  this  excess  is  uncertain,  but  attempts  to  exf^a 
it  have  Ixicn  mudo  in  t%i'0  difTercnl  ways.  According  to  one  view  the 
excess  of  muscle  is  due  to  a  primary  developmental  fault,  an  excoMive 
formation  of  muscle,  a  true  developmental  hyperplasia.  In  favour  uf 
this  it  is  stjited  (Dent  quoted  by  Cautiey  [fi] )  that  some  abnormal 
tbickoning  of  the  pylorus  hns  once  beciL  oWrved  in  a  sevon-moatbi 
foetus,  and  that  it  would  be  imimssiblc  fur  hypertrophy  to  occur  aa  tJbe 
result  of  excessive  action  within  the  few  week^  which  intervene  between 
birth  and  the  occurrence  of  the  clinical  signs  of  hypeitrophy.  According 
to  others  the  increase  in  the  musciUitr  wall  of  the  pylorus  U  a  true 
hypertrophy,  the  result  of  excessive  action,  and  this  excessive  action  is 
attributed  to  spasm,  which  may  occur  in  utero  or  may  perhaps  liegin  in 
some  cases  after  birth.  Dr.  J,  Thomson  has  suggested  that  there  is  some 
congenitid  instability  of  co-ordination  which  lemls  to  a  failure  in  the 
normal  rehttioii  between  rehixation  of  the  pyhrric  .«pfaiiicter  nnd  ctmimction 
of  the  stomach,  so  that  the  pylorus  eoutracls  instcul  uf  relaxing  whim 
the  stomach  is  attnntpting  tn  drive  the  food  into  ihe  intestine.  In  thU 
Wfty  an  antagonistic  tiction  arises  between  the  stomach  and  tbe  pylonu 


which  )«adA  to  hypertrophy  of  both,  and  iit  tho  stomach  causes  almoaC 
Ivnya  a.  considerable  do^ce  of  dilaUiticn. 

Whether  the  vxccmh  of  niiisculiir  UaanK  he  duo  partly  or  entirely  to  a 

developmental  hyperptjiaia,  or  be  the  result  of  increased  work,  aa  Pr. 

Thoraaon    stiggest^,  it   seems  clear  from    clinicil    obser^'ftTion    that    the 

ot>struction  is  not  a  i>u»s)ve  one  dtie  to  any  penuaiient  narrowiiig  of 

Jiinion.     llie  variation  in  the  tlegnio  of  ohslmction  on  diiTcr^nt  diiys*  im 

'«hewTi  by  the  complete  absence  of  vomiting,  sometimes  for  many  hom-s  or 

ercn  for  a  whole  day,  without  any  corresponding  nccumnJation  of  feetls  in 

the  stomach  :  the  absence  of  any  constant  rektion  between   the  decree 

of    thickening  of  the  pylorus  ant)  the  degree  of    olwtnictinn :   and  the 

complete    and    permanent    recovery  which    has    saveral    times    followed 

medical  measures,  such  as  lavage,  in  marked  and  characteriBtic  cases, 

l«eem  to  prove  that  the  ubstriiction  is  due,  iu  part  at  least,  to  muscular 

'spasm. 

Symptoms. — Stateil  briefly  the  ctinical  tnanifestaiions  of  hypertrophy 
^oi  the  pylorus  in  infants  are  chronic  vomiting,  constipation,  and  wasting, 
>ciatod  with  two  churacteiistic  signs,  vifiibie  and  oxceKsivo  peristalsis 
of  the  stomach,  and  palpable  thickening  of  the  pylonis. 

The  first  symptom  to  attract  attention  is  usiially  the  vomiting,  and 

this  shews  certain  characteristic  features.     The  contents  of  the  btomach 

arc  ejected  more  forcibly  than  is  usual  in  other  conditions,  so  that  in 

lost  cases  the  vomit  on  some  occasions  comes  throngh  the  nostrils,  and  is 

■often  ejected  to  a  distance  of  two  or  three  feet  from  the  month.     Mnre- 

over,  after  the  obstruction  has  persisted  for  some  time,  the  amount  of  the 

l- vomited  material  is  greater  than  the  feed  last  taken,  shewing  that  at  U:ast 

'part  of  another  feed  has  lieen  unable  to  pass  the  pylorus.     The  vomiting, 

nnhke  that  due  to  other  gastric  disorders  of  infancy,  often  occiii*r  in  spite 

of  correc^t  feeding,  in  most  cases,  indeed,  the  infant  is  being  carefully  fed 

St  the  breast  whou  the  symptoms  first  appear.      It  is  peculiar  also  in 

.responding  only  transiently,  if  at  all,  to  orrlinary  dietetic  measures;  the 

listory  often  shews  that  n-ith  each  change  of  food  there  has  been  some 

of  vomiting  for  two  or  three  days,  nftcr  which  the  vumiiiiig  has 

le  as  troublesome  as  before.     The  vomiting  varies  much  in  frequency 

and  degree  in  ditferent  ciu^ea,  and  in  the  same  cise  at  different  times.    At 

first,  perhaps,  the  vomiting  is  only  once  or  twice  a  day,  then  it  often 

becomes  more  frequent,  occurring  after  almost  every  feed ;   but  when, 

}Qi  the  prolonged  obstruction,  the  stomiich  has  become  much  dilated  it 

kv  become   large   enough  to  allow  several   feeds   to  accumulate   in   it 

before  vomiting  occurs,  so  that  the  stomach  contents  may  be  ejected  only 

once  or  twice  in  the  twenty-four  hours.     The  vomited   matlcr  in   the 

lirat  few  da\-B  or  weeks  after  the  onset  of  symptoms  consists  of  partially 

ll^geated  food  only,  but  as  the  stomach  becomes  dilated,  and  the  mucous 

lembrane  irritate<l  by  the  frequent  iwcumulation  of  feeds,  some  degree 

catarrh  residt*,  and  the  vomit  contains  much  mucus,  sometimes  even  a 

of  blood.     There  is  no  bile  in  the  vomit,  and  there  would  seem  to 

In  no  constant  excess  of  acid  in  the  gastric  secretion. 
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SYSTEM  OF  MEDlCtNB 


ConatipHtion  ts  almost  invariably  a  marlced  feature  of  the  disorder. 
and  dattis  iisually  from  the  onset  of  the  vomiting.  This  aasociatinn  is  n( 
aomc  iiuportaiicts  in  diugrioiiiB,  for  in  voiuitiiig  due  to  other  ^putric 
diflonler»  there  is  coramuidy  looseness  of  the  hovels  with  offensive, 
green,  or  otherwise  abnormal  stoolfs,  whor<>a8  vrith  hy[)ertrophy  of  tha 
pylorus  in  infants  the  stools,  Hjuirt  from  their  con6lipat«d  chamctor, 
ai-e  usually  iiormiit.  The  tirtnc  is  diminished  in  quantity,  as  might  be 
expected,  when  »>  little  Hiji<i  is  passing  through  the  pylorus. 

Wasting  is  a  prominent  sign,  and  its  rapidity  is  in  proportion  to  the 
degree  of  oljstnictiou.  Iti  some  eases,  tbrw  or  four  ounces  only  are  loet 
per  week,  in  others  nearly  a  [>ound  jier  week.  As  emaciation  i>rogreaaes 
(tome  generalised  oct^lenia  is  iipt  to  occur,  especially  in  the  limbR,  m  is 
common  vinth  marasmus  from  any  cause  in  infancy.  The  temperMnn 
also,  which  in  the  early  KUige  of  the  disorder  is  unafTcctod,  becomes 
subnormal,  und  when  exhfitistion  Is  e.xtreme  consiUsions  are  apt  [o  oocar. 


Pk).  IC—CongMiiUl  byMrtropby  of  th«  pylorua :  bulging  i»w  of  cutric  [irri«u]alaM«B  rWnr 
ill  Uw  (eft  lirpaeliaudilum.    CFnai  phutugniifa  of  run  reBonlml  bjr  Pn.  Plaliermnd  XEnd.> 


More  characteristic  than  any  of  these  s}inptoms  are  the  two  ngns 
upon  which  certainty  of  diagnosis  doiwnds  namely,  Wsible  and  excessive 
peristalsis  of  the  stomach  and  a  palpable  thickening;  of  the  pylorus.  l*he 
peristalsis  is  seen  as  a  wave  passing  across  the  epigiutnum  from  left  to 
right.  A  swelling,  varying  in  size  from  half  a  walnut  to  half  a  tangerine 
orange,  is  eeen  rising  up  from  undt-r  the  left  costal  margin  whence  it 
travels  slowly  to^vards  the  right  side  of  the  alxlomeo,  and  before  tliis 
swelling  has  yet  faded  away  in  the  right  hypochondrium,  another  is 
alrejidy  appearing  on  the  left  side,  and  sometimes  even  a  third,  so  tliat 
three  bulging  swellings  may  he  seen  at  one  time  travelling  slowly  one 
after  the  other  across  the  ulxlomen.  The  |>osition  of  the  peristaltic 
wave  varies  according  to  the  degree  of  dilatatiun  of  the  stomach  ;  usually 
it  IS  limited  to  the  epigastrium,  hut  in  some  cases  it  travels  downwards 
to  the  right  below  the  umbilicus  into  the  lumbar  region. 

The  thickening  of  the  pylorus  is  to  bo  felt  usually  deep  in  the  right 
hypochondrium,  about  two  inehes  below  the  costal  margin,  and  about  one 
or  one  and  a  half  inch  to  the  right  of  the  middle  line.     Th^  Hngers  should 


be  pressed  deeply  backwards  towards  the  right  side  of  the  bodies  of  llie 
verU'bnu^  and  in  some  citeea  in  which  the  pylorus  is  much  ovL-rhunji  by  the 
liver,  the  fingers  most  lie  pushed  upwards  as  well  us  deeply  backwards 
before  the  tumour  can  be  felt.  When  the  stomach  is  much  dilated  the 
pyloms  mtiy  be  displncc"!  downwards  and  to  the  right,  so  that  it  is  actually 
in  the  right  lumbar  region,  and  in  cxcuptioiinl  cases  it  ia  forced  forward 
during  {leriKtidsis  no  as  to  lie  just  under  the  abdoniiiial  wall,  Iloth  the 
visible  peristalsis  and  the  pal};ablo  thickening  of  the  pylorus  are  to  he 
detected  only  at  intervals,  ao  that  repeated  examination  may  li>e  necessary. 
As  they  are  most  readily  detected  during  or  just  after  a  meal,  it  is  well 
to  have  the  infant  fed  at  the  time  of  examination.  The  pylorus  is 
usually  palpable  only  during  the  visible  peristalsis  of  the  stomach,  and  at 
this  time  can  Iw  felt  to  harden  intormittontly  under  the  fingore  so  that  at 
one  moment  it  is  easily  felt,  at  the  next  it  caiuiot  be  made  out  at  all.  If 
properly  sought,  the  pylorus  can  probably  be  felt  in  all  cases  j  certainly 
the  clinical  diagnosis  rests  on  probabilities  only  in  the  alwence  of  this 
pyloric  tumour. 

Diagrnosls. — This  disorder  is  mistaken  must  often  for  simple  digestive 
dutnrhance,  an<l  when  one  kind  of  food  after  another  has  been  tried 
and  the  infant  still  vomits,  it  is  regarde<i  as  mantemus  or  gastric  catarrh. 
The  osaociation  of  chronic  vomiting  mtb  constipation  in  an  infant  under 
four  months  old,  especially  if  the  itifuut  was  Iwiiig  reared  at  t!ic  breast  at 
the  lime  of  onset  of  symptoms,  shuuhl  always  arouse  a  suspicion  that 
hypertrophy  of  the  pylorus  may  bo  present.  In  the  vomiting  due  to 
difiiculty  of  digestion  or  improper  feeding,  the  bowels  are  often  loose  and 
the  stools  aro  usually  urdiealtliy,  whereas  with  hy|>crlrophy  of  the 
pylorus  not  only  is  there  ctjnstipation,  but  the  stools  are  often  normal 
except  for  their  constipated  character.  Hut  the  diagnosis  can  only  \>e 
made  with  certainty  by  the  detection  of  the  two  characteristic  signs — 
nsible  and  excc&aive  peristalsis  of  the  stomach  and  palpable  thickening 
of  the  pylorus.  Peristalsis  of  the  stomach  is  sometimes  just  visible  on 
careful  inspection  in  infants  immediately  after  a  meal  in  cases  in  which 
there  has  been  chronic  vomiting  apiKirently  from  dysfiepsia,  or  oven  in 
infante  wasted  from  any  cause  ;  but  the  peristalsis  in  these  cases  can  only 
jnst  he  detflfited,  whereas  with  hypertrophy  of  the  pylorus  it  is  easily 
visible  from  a  distance  of  seveml  yards,  and  has  sometimes  been  noticed 
by  the  mother  or  nurse  as  something  extraonlinary  before  the  child 
comes  under  medical  observation.  Congenitiil  stenosis  of  the  duodenum 
faaa  given  rise  to  symptoms  resembling  those  of  pylori'C  hypertrophy,  but 
there  is  no  thickening  of  the  pylorus  to  bo  felt,  and  the  dilated  upper 
part  of  the  duodenum  may  be  detected  by  pjdpation :  this  condition, 
however,  is  so  extremely  rare  that  it  hardly  forms  a  practical  difficully 
in  diagnosis. 

Some  writers  have  supposed  that  a  condition  of  pyloric  spasm  should 
be  recognised  as  distinct  from  pyloric  hypertrophy  iu  infants ;  the 
symptoms  are  stated  to  be  similar ;  but  the  two  characteristic  signs  are 
absent  or  peristabia,  if  present,   is  extremely  slight  only.      It  seems 


possible  that  such  a  condition  may  exists  and,  if  so,  it  may  be  a  mild 
degree  of  the  Siime  Bpaamoiiic  uffcctioii  which  in  more  sevciv  cases  i* 
called  congciiitnl  hvpQrtraijhy  of  the  pylorua ;  bul  this  Utter  name 
ijhaiild  bo  limited  to  those  cuses  in  which  the  peristalsis  is  ni  ibe 
excessive  degree  described  nbove,  .'ind  in  which  the  thickened  pylonis 
c&n  be  felt. 

Prognosis.  Pyloric  hypertropliy  in  iiifniil*  is  »n  extremely  grave 
disonier :  left  to  itself,  the  olwtruction  nnt!  resulting  slanution  caiuo 
progressive  wasting  until  death  occurs,  ustially  from  exlmiuition  or 
oonvtildioijs,  seldom  later  thjin  the  end  of  the  fourth  month.  U  the 
condition  be  recognised  and  HtiiUibly  tre;Lt«d  recovery  may  occur,  and 
seemtt  to  he  permanent  and  complete  bo  far  at;  present  experi«n» 
allowB  us  to  judge :  several  cases  have  Imwh  watched  for  three  or  four 
years  after  cesention  of  symptoms  and  have  ?hewn  no  teudoncy  to  relapae 
whether  treatment  has  been  medical  or  Htirgical.  Of  my  scries  of  37 
caaoa,  24  occurred!  since  the  disonler  has  been  brought  within  range  of 
treatment :  in  one  of  these  the  subsequent  coiu^o  is  unknown :  of  the 
i-eraaining  23  cases,  13  reeovcred  euiuplelcly,  one  other  wa»  gaining 
weight  steadily  ton  weeks  after  operation,  and  appeared  to  have  recovered 
completely  when  it  foil  ill  witli  bronchitis  or  bronchopnenmonia  and 
died.  In  this  series,  therefore,  at  least  50  per  cent  reciivere*!.  Of  the 
\i  cases  which  recovered  [including  the  one  which  diwi  Bubae«piently 
of  bi-onchititi],  8  were  treated  by  operation  {forcible  dilatalionX  uid 
6  by  medical  measures  only.  Of  the  9  cases  which  died,  3  were  treat«d 
by  operation  (forcible  dilaution).  two  others  were  already  so  ill  when  the 
diagnosis  wan  first  made  that  they  died  within  throe  days,  and  one  other 
was  under  conditions  in  which  no  tn'atnient  could  Ik:  carried  out 
efficiently  an<l  the  child  died  within  a  few  days;  the  remaining  thm 
were  treated  without  success  by  lavage. 

Treatmeni. — It  was  snpinHed  at  one  time  tiiat  this  disorder  waa  not 
amenable  to  treatment  of  any  kind  ;  later,  the  success  of  surgery  made  it 
worn  probable  that  openition  gave  llie  only  hoi»c  of  recovery.  ItooenUy 
it  has  been  shtwn  that  surgical  meaaiu^s  are  not  always  neoessaiT,  ■ 
cerbiin  pro{>ortinn  of  these  cases  recover  completely  with  medical  trea^ 
ment  atone.  Success  has  followed  medical  measures  of  variouH  kinds. 
Dietetic  measures  alone  have  auocootled  only  rarely ;  feeding  with  very  sinaU 
quantities,  such  as  one  or  two  drachms,  of  niw  moat  juico,  whey,  or  veal 
broth  for  several  days,  and  then  slowly  inci'easing  the  i]Uautitiet, 

given  gm^l  results  ;  feeding  with  a  teaspoonful  of  hot  wat^r  by  the  m<;    

and  saline  injections  by  the  rectum  for  one  or  two  day«,  ami  then  giving 
only  teasp<tonfnl  fectls  of  |>cptonised  milk  by  the  mouth  and  continuing  the 
saline  Diieraas  by  rectum,  was  successful  in  one  case  (Harper).  Feeding 
by  the  nasal  tube  for  several  week)>  M'ss  followed  by  recovery  in  one 
instance  (Batten).  The  mi>8t  useful,  however,  of  medical  mewnret  is 
lavage.  Five  cases  under  my  observation  recovered  completely  with 
prolonged  use  of  lavage,  in  two  others  the  weight  had  I>een  rising  steadily 
tmder  this  treatment  before  operation  was  done.     It  is  important  that  it 


should  bo  realised  that  recovery  is  very  slow  ;  the  lavage  bhoiitd  be  done 
twire  daily  for  two  or  three  weel(»,  and  then  unce  daily  for  several  woekti 
longer ;  in  most  casea  it  has  been  necoaaary  to  continue  lavage  for  at 
least  ihroo  months.  The  stomnch  is  wnshed  out  with  a  \r«ik  Kolution 
of  Bodium  bicarbonate,  two  grains  to  the  ounce,  introduced  tbrouj^h  a 
No.  14  wtft  rubber  catheter,  or  a  small  ocsopliiigea]  tube  ;  the  lluid  should 
ho  at  a  t4Mnperatnrc  of  100"  F.  Tlie  feeding  should  be  with  simil! 
quantities  and  of  such  a  kind  as  to  leave  little  or  no  solid  cui-d  in  the 
stomach  ;  sherry-whey  in  feeds  of  half  an  ounce  may  be  used,  altcmaliiig 
with  feodi!  of  vnal-broth.  Tf  the  infant  can  l>c  kept  njion  breasr-niilk  this 
.should  beojontjnued  in  conjunction  with  the  lnvage  ;  but  if  the  breast  milk 
suiked  from  the  breast  cuuifc  vomiting,  it  should  be-  drawn  ull'M-ith  a  pump 
and  given  with  a  spoon  or  bottle  su  that  tht-  lunuunt  of  each  fefid  cnn 
be  re^ilated,  and  only  alKiut  half  an  ounce  or  an  ounco  given  every  hour. 

Tlie  queation  whether  operation  ia  necessary  must  l»e  decided  liy  the 
result  of  medical  trcatnienl,  ))articul»r1y  by  the  ofTect  upon  the  infant's 
weijjht.  The  weight  should  bo  tiiken  every  allernii.to  duy ;  and  a 
continuous  loss  at  two  or  three  weighings,  even  though  the  vomiting 
may  bare  diminished  or  ceased,  is  generally  an  indication  that  operation 
is  Qccossart'. 

The  operative  measureii  which  have  been  tried  arc  forcible  dilatation 
of  the  pylorus  (Loreta's  operation),  gastro-enterostomy,  pyloroplasty,  and 
pylorectomy.  So  far  as  can  be  judged  from  statistics  the  most  auccessful 
of  these  metho^ls  wouki  appear  to  I*  forcible  dilaiwtioii  of  the  pylorus; 
in  1 1  of  my  eases  treated  by  this  method  there  wert:  8  recoveries ; 
Hoconling  to  the  records  collected  by  Sarvonat,  Loreta's  operaUon  shewed 
T  recoveries  out  of  1 0  cases  (his  figures  include  2  of  my  successful  oases) ; 
pyloroplasty  is  next  in  success,  9  recoveries  out  of  16  cases  ;  gastro- 
enterostomy shewed  1 1  recoveries  out  of  2G  cases ;  while  pylorectomy 
was  fatal  in  the  single  case  in  which  it  wjis  tried. 

Any  one  of  these  methods  is  necessjin'ly  a  very  soHous  procedure  in 
an  infant  only  a  few  weeks  or  months  old.  It  is  to  be  romendieiwl  aluo 
that  although  the  operation  compleu-ly  stops  the  vomiting  there  ia  often 
extreme  difficulty  in  as-similation  afterwards,  and  a  liability  to  diarrhoea, 
•0  that  death  may  occur  somo  weeks  after  operation  from  this  cause  or 
from  marasmus^ 

It  seems  clear  that  sometimes  operation  ofTera  the  only  prospect  of 
recoverv,  but  there  is  nothing  to  dfstin^iuish  such  caaea  from  those  which 
are  amenable  to  medical  treatment;  tho  two  eharacteristic  sign-ii  have 
Vteen  as  marked  in  some  which  have  recovered  with  lavage  or  even 
with  the  dietetic  meaanrea  described  above,  as  in  others  which 
failed  to  respond  to  any  modic:d  treatment;  it  is  therefore  only  right  to 
give  thorough  trial  to  these  milder  nic-aaurcs  before  concluding  that 
operation  is  nocessary  ;  but  «lelay  must  not  be  prolonged  if  there  is  still 
loss  of  weight,  for  this  would  place  the  infant  in  a  worse  position  to 
stand  any  snirgical  procedure. 

Gkorgb  F.  Stu-U 
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DILATATION   OF  THE  STOMACH 

By  Prorowor  T.  CLirroiui  Allbutt,  M.D.,  F.R.S. 

Synonym. — Gadreckuis 


Subject — We  are  said  to  be  in  error  if  we  make  "a  diaenae"  of  diUtih 
Uoti  of  the  Btomach,  ami  indued  it  is  a  jjatliological  event  which  majr 
occur  in  the  course  of  several  diseaeee.  But,  as  chapters  and  eesajr* 
and  Ic'clurcti  are  devoted  to  this  event,  we  may  assume  that  it  is  one  so 
ini]Kirtant  oa  to  claim  imlcjiendent  consideration.  Under  the  narae 
of  dilatation  of  the  iftoma>;h  we  shall  noi  incliidu  the  capnciouH  stomach 
of  gross  feocJers,  and  of  those  persons,  labourers  and  others,  who  live 
not.  unhealthily  on  bulky,  copious,  or  ilL-nmsticated  food :  by  dilata- 
tion wo  moan  a  volume  of  the  or^i  which  is  excessive  in  proportion  to 
its  ordinary  work  ;  and,  again,  after  Rosenbach,  wo  may  di»tinf;uiah 
Iwtween  relative  and  positive  insufficiency  of  the  stomach.  OertAtn  tnbes 
of  men  live  upon  an  earth  which  is  rich  in  organic  matter,  and  snumg 
certATTi  coolies  this  dcpruvcd  habit  it>  said  to  W  on  the  incrcHiio ;  the 
stomach  of  these  men  must  be  indeed  voluminoua.  Among  onrsolvaa 
Trousseau  reports  60*80  lbs.  of  food  as  the  daily  inuke  of  a  grosf 
feeder ;  and  cottiers  who  live  chiefly  upon  potatoes  are  said  to  poanrM 
stomachs  capable  of  contaiiu'ng  Urge  quantities  of  this  v^;etab1o.  Hi^^l. 
by  inflation  and  by  soundinpi  after  digestion,  demonstrated  that  a 
stomach,  otherwise  normal,    may  yet  be  of  extraordinary  capacity^-* 


Mndition  which  has  received  »uth  naniea  as  megustria  or  mo;L(aIo}i.iatnii. 
Thus,  with  cbomical  utkI  motor  fuiictiotis  iiniui|mirc<l,  the  gtomach  may 
descend  ix*  the  imvel,  or  even  a  triHe  lioyond  it ;  mid,  if  the  upjwr 
border  l>e  in  place,  onteroptosis  and  "  vertical  sti>mach  "  must  be  excluded 
from  the  tliagnosis.  Such  colossal  stomachs,  however,  must  be  of  rare 
oeoarrenw,  and  in  fat  people  are  very  hiu-d  to  demonstrate.  Dwellers 
in  hot  climatefi  live  upon  bulky  wirbohytl rates — some  of  them,  wich  aa 
peas,  being  slow  of  digestion  ;  but,  as  in  those  cIimat«'B  not  much  fuel  is 
re<juirod  for  the  bodily  heat,  the  quantities  eat«n  at  one  time  need  not 
be  large. 

If,  then,  the  work  of  the  organ  be  persistfintly  increased,  and  ita 
nutrition  be  normal,  the  stomach,  like  the  other  hollow  ^nscera,  will 
strengthen  itself  atwrdiiigly — luiless,  indcod,  the  IricrwuiO  bo  too  rapid. 
or  ovcrwhebuingly  great.  If  the  work  be  incrcjised — as,  for  instance,  by 
a  moderate  degree  of  pyloric  atenosis — but  the  bulk  of  the  wjntenta  not 
increased  by  overfeeding  or  by  fermentAtion,  the  volume  of  the  organ 
niay  preserve  its  mean  cipacity  :  it  may,  indeed,  be  diminished  ;  in  rare 
cases  it  is  enormously  itimiuished,  so  as  to  preseut  the  form  of  the  no-caltcd 
"  lealher-bottle  stomach  "  [vide  art.  "  Cin-hosis  of  Stomach,"  p.  437]. 

When  the  food  is  delayed  in  the  stomach  tlio  nscns  is  usually,  but 
not  always,  distended.  Foixl  may  not  atafiniUe  in  a  big  stomach ; 
it  may  digest  slowly  in  a  small  one.  The  rosult  of  washing  out 
six  hours  after  a  meal  should  be  the  basis  of  our  diagnosis,  not  the 
measurement  of  the  cubic  capacity  of  the  organ,  which  indee<l  during  life 
is  impossible.  Ai]d  were  it  possible,  there  is  no  standard  stomach 
for  a  ^ven  size  of  body  ;  such  an  outline  aa  Fig.  25,  p.  862,  must  be 
taken  as  a  mean  of  many  observations. 

In  some  cases  the  contents  of  the  stomach,  whatever  their  source, 
increase  so  rapidly,  or  the  activity  of  the  organ  falls  so  fafit,  or  the 
onward  passage  of  the  food  is  so  suddenly  ancsted,  that  work  is  put 
more  or  lees  in  abejranoe  almost  at  once  ;  the  distension  cannot  be  com- 
pensatod-  These  cases  are  called  "  Acute  Dilatation."  In  other  cases, 
in  which  excessive  demands  upon  the  functions  of  the  stomach  come  more 
gradually,  the  muscular  coat  may  increase  in  greater  or  less  degree  with 
the  capacity  ;  according  to  the  circumstjinces  of  the  particular  case. 
Extreme  inst&neee  may  be  taken  from  the  big  quasi-normal  stomach  of 
Kiegel,  and  from  cases  of  unlargumeut  due  to  a  narrOM'ing  of  the  pyloric 
ebannel  (pyloric  stenosis).  If  the  pyloniH  be  constricted  gradually,  the 
stomach  may  attain  to  a  huge  vulunie — to  a  capacity  of  seven  or  eight 
pints  or  more;  but  as  it  is  unable  duly  to  empty  itself,  and  by  the 
delay  of  its  conlouts  suiTers  injury  both  in  motor  and  secretoiy  power, 
it  cannot  retain  its  normal  qualities  aa  a  merely  big  stomach  may  do. 
Why  in  some  cases  of  overwork  the  stomach  thickens  rather  than  dilates 
is  unknown.  In  the  thickening  fibrosis  may  bo  the  chief  element,  or 
a  very  slow  carcinomatous  permeation ;  if  writhings  visible  through 
the  integuments  are  to  bo  taken  as  sufficient  evidence  of  a  vigorous 
muscidar  coat,  the  "  leather- bottle  stomach  "  may  be  a  very  active  one. 
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SySTSM  OF  MEDICJAE 


Causalton. — Ihiplay  piSra,  to  whom  Lfac  fii-sl  flystcmHtiL*  deieription  nf 
the  iymproiDB  of  dilatation  of  the  Btomach  is  attrihut«(l  l>y  the  French 
school,  who  ilid  indeed  anlici[jiat(<!  KuKsmaiil  in  many  of  ihe  chief  points 
of  the  clinical  du»criptioii,  liivided  the  cnuses  of  the  disonler  into  ^cven 
kinds:  (i.)  narrowing  of  the  pylorus;  {ii.)  nbnormal  adhesions  of  the 
stomach  ;  (iii.)  destnictinn  of  the  mnscular  fibres  ;  (iv.)  induration  around 
the  pyloi-us;  (v.)  atrophy  of  the  muscular  coat;  {v\.)  hydatirl  of  the 
stomach;  (vii.)  palsv  of  the  Htonutch.  This  divisiun,  as  our  present 
knowledge  t^Ils  uhs  is  lioth  confused  and  imiwrfect.  Our  U^rtor  under- 
slandin;;  of  the  malady  and  of  its  treatment  dat^s  from  Kiissmaut's 
iDtereslitig  paper  of  the  yoor  1869,  when  washing  out  with  the  pump 


Fia  17.— DlkurnuB  of  itanutrh  In  whteh  w'o'le  nMraeltf»  nru  pnvlticwd  br  lEisk  cuuad  bt  Ml 
to  nll-bladdnr.    (Br  Mniib«loR  of  Ur.  Fue  of  VD«caat1»-an-1>iM.  atid  Um  «iUlar  of  ilw . 

was  first  recommended — a  practice  improved  soon  aftenranU  by  the 
introduction  of  the  siphon.  In  \A1T>  I'enzoldt  sniramed  up  the  work  oo 
the  subject  from  the  dat«  of  Kusamaul's  essay  up  to  the  time  of  his  own  ; 
and  his  trcjttioe  contains  also  a  summary  of  the  history  of  the  fliseaae. 
Tho  number  of  publications  on  the  subject  since  the  date  of  PeuaoUt'i 
essay  are  innuiuei-able,  at  any  rate  in  thi«  place.  Ponzoldt  attrihut<^  the 
clinical  distinction  between  atonic  and  stenotic  giwtrcctasis  to  Johann 
Peter  I''i-ank. 

The  causes  of  dilatation  of  the  stomach  are  conveniently  scpamble 
into  these  chief  classes; :  those  of  (A)  Atonic  distension/  moru  or  less 
persiBt^nt,  often  ^rithout  descent  of  the  ^nAciu  ;  and  of  (B)  Static  dilatft- 
tion,  usually  obstructive  in  ori^n,  with  compensator)'  hypertrophy  of  Uw 

'  T1>«  nume  of  Myuthviila  gastric*  ha*  Inwd  gfTMi  by  tbs  FnniJi  Mbool  to  thii 
)nit   it  fit  uii«u«  to  ciiilow  mihanliimto  events  witb    inipoKbig  tJlltiN,   bimI  thus  ta 
IbflB  to  tlw  ipparatit  d^nity  of  diwawK. 
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niUBcubircMal,  and  also  generally  with  moreor  less  dispUcement.  In(B)th« 
t  of  Uifl  obstruction  is  most  ffOfjuently  about  the  pylorus;  less  ofteu 
ih*^  diiodeituii)  (4),  rarely  in  the  mum  CAvity  of  the  stomach  itsolf. 
The  pyloruB  muy  be  thickened  by  disease  bciugniint  or  malignant:  it  may 
be  iiarruwcd  by  the  puckijnng  of  a,  cicatrix  ;  by  ailhesiuns  without,  stich  aB 
may  arise  from  the  irritation  of  gall-atonea  or  other  disejise  of  neighhour- 
irig  structures ;  by  torBioii  due  to  dialocacioii,  or  by  Hexiu^  of  a  dcfoinied 
uriiislocatcU  stomach  at  its  pyloric  extremity  (Fig.  17).  In  (A)  the  causes 
of  enfeeblement,  chieHy  of  the  motor  function«,  are :  (a)  A  sudden  ami 
overwhelming  discbarge  of  fluid  into  the  cavity  under  some  iiiHuenco 
kitown  10  us,  with  arrest  of  its  ofHux ;  as  In  certain  cases  of  a  very 
acute  and  perilous  kind  described  by  Fagge  and  other  authors  under  the 
head  of  Acute  Dilatation.  (^)  Toxic  (Piuses,  us  in  acute  rlicumatic 
fever,  pulmonary  tuberculosis,  pneumonia,  influenza,  enteric  fever, 
infective  endocarditis,  syptiaiomia,  and  other  infections,  (y)  linpi-oper 
diet  or  drink — rchitive  gastric  insuiriciency,  often  aasuciated  with  culiurh, 
HS  in  chronic  alcoholism,  (c)  Some  weakness  in  the  organ  itself, 
either  prinyiry  or  due  to  some  generd  failure  of  hejilth,  as  in  chlorosis, 
for  example,  convalesccneo  from  acute  disease,  or  neurasthenia 
(neunistiieniu  mjiy  be  no  irtfrequent  cause,  but  as  Steele  and  Krnncine 
B»y,  "it  is  not  easy  to  make  a  di.-^nosis  of  neurasthenia  in  a  brief 
Rcquaintance  wUh  a  walking  patient "),  whereby  it«  chemicnl  and 
motor  functions,  or  both  of  them,  are  insufficient — positive  gastric  in- 
sufliciency.  The  gastric  distension  of  portal  congestion — as  in  heart 
disease  — may  be  included  here,  (c)  Not  infrequently  some  tem- 
porary influence,  cau.sing  either  a  neuroparetic  suite  of  the  wall  or  a 
spBsm  of  the  pylorus,  which  can  be  illustrated  but  not  very  easily  defined 
or  explaineil.  {(}  Possibly,  but  not  very  proliably,  an  over-activity  in 
the  gland  cells  which  secrete  the  hydrochloric  acid  of  the  gastric  juice 
( h  v-perchlorhy  dria).  i 

Many  of  these  causes  need  little  elucidation  :  as  regards  (<)  Sir  Lauder 
Bninton  si>eakH  of  a  dilatation  of  the  fundus  of  the  st<miach  in  some  cases 
of  migraine,  during  the  attack.'^,  and  attributeit  it  lo  spasmodic  closure  of 
the  pylorus,  cOMso(|uent  upon  irritation  of  the  vagus  nerve;  hyperchlor- 
hydria  also  frequently  eunctu^  with  such  irritatian,  and  sets  up  the 
spasm.  Mangclsdorf  verified  Brunton's  oliaervation  in  a  birge  pro- 
poiiion  of  cases  of  mignune,  and  found  a  like  extension  in  epilepsy. 
Kom  hiw  described  a  case  of  intermittent  distension  of  the 
stomach,  which  he  surmiseil  might  be  duo  to  a  Intent  uleur  setting  up 
spwm  of  the  pylorus.  But  a  jjarelic  or  uihibitory  explunatiuti  seems  in 
some  cases  more  probable,  as  in  Knoll's  note  of  a  sudden  and  considerable 
distension  of  the  stomach  in  a  case  of  severe  contusion  by  which  the  organ 
itself  WHS  nut  injurcil.  In  ii  patient  of  my  own,  subject  to  prostrating 
attacks  nf  left  interco.stal  neunilgia,  large  exLeimioiia  of  the  stunmeh  often 
ipeare<l  during  an  attack,  hut  not  always.  In  theijuiet  intervals,  of  some 
'(H-'ks  or  months,  the  stomach  was  usually  normal,  and  treAiraent  addressed 
to  the  Htumach  did  nothing  for  the  neiuutgia.    ^^ir  W.  Bennett's  case  of  the 


ctiro  of  a  dilated  stomach  liy  tbo  release  of  a  minut«  strangulated  omental 
bcrniaof  uld  standing  iniiy  bavc  bad  a  like  iutui-prclAtion.  I  have  observed 
rapid  extflnitiun  of  the  stomach  in  more  than  one  case  of  acute  abdominal 
ohstmction,  hut  the  toxic,  explanjition  ig  here  more  likely  than  the  neiiro- 
paretic,  ua  in  thcae  cases  much  relief  is  given  by  lavage ;  thus  dilatation 
of  ihc  stomoeh  is  apt  to  follow  surgical  operations  upon  the  abdomen, 
and  to  give  rise  to  ahinning  symptomti,  which  likewise  may  be  relievtd 
by  lavage  (p.  550).  The  distended  stomachs  in  cases  of  mental  strosft  and 
won-y  and  uthcr  dt- press iii^j;  mental  conditions  may  be  nientioned  here. 
Sut'h  a  state  of  stomairh  i[iutkly  arose  in  two  [latiente  of  my  own  after 
severe  domestic  calamities;  one  case  was  in  1902  and  the  other  in  1907. 
A  like  consequence  of  excessive  athletics  in  a  young  and  delicate  ru\n\t 
I  saw  some  time  ago  with  Dr.  Christian  Simpson. 

Simple  distension  is  often  very  insidious,  especially  in  the  kinds  (fi) 
and  (8),  whereby  convalescence  from  acute  disease  may  be  oievoualy 
protracted.  Ohatnictive  dilatation  is  chiefly  a  disease  of  adults,  and 
usually  of  adults  in  middle  life  ;  if  it  appear  in  persons  over  fifty  years  of 
age  its  occurrence  will  ai-ousc  suspicion  of  malignant  disease,  especially  if 
there  he  continuous  emaciation  and  defects  of  hydrochloric  add  ;  though 
happily  even  these  symptoms  are  noi  always  conclusive.  The  acnter 
dilatations  are  frequently  seen  in  young  persons,  in  children,  and  even  in 
infants :  it  is  not  infrequent,  for  instance-,  in  rickets ;  bat,  as  |»ointed  out 
by  Mons.  Comby,  Prof.  Hamilton,  and  myself,  it  occurs  by  no  meaaa 
exclusively  in  this  malady.  The  pot-  belly  of  rickety  children  is 
caused,  in  part  at  least,  by  dilatation  of  the  bowels  with  undigested 
food,  C8]iecially  starchy  food ;  moreover,  in  those  chihlren  the  ex- 
ternal mtuclcH  of  the  abdunion  are  uLnorimdly  feeble.  Bulh  in  adults 
and  chihlren  dihiUition  may  come  on  qiuckly  and  l*e  considerable  in 
degree,  and  yet  the  ultimate  prognosis  nuiy  not  be  unfavour»>iIe :  the 
dimensions,  however,  never  attain  those  of  the  larger  <)egrci^  of 
mechanical  dilatation,  nor  is  the  stomach  as  a  whole  much  displaced. 
It  must  be  remembered  that  the  normal  stomach  has  times  of  disten* 
sioii,  perhaps  of  imnuHloraio  distension ;  but  the  note  of  normality  is 
thai  iu  such  casos  the  organ  has  not  lost  the  power  of  rocoreHog  itself, 
and  soon  docs  so  by  vomiting  or  digestion.  From  the  moment  that 
distension  is  not  followed  by  such  resilience  morbid  dilatation  has  begun  ; 
stress  has  led  to  strain,  fecbIeno«s  to  perversion  of  function  ;  food  it 
delayed  in  the  cavity,  and  the  walls  begin  to  suQer.  Temporary  dilatJi- 
tion,  then,  and  even  temporary  inaufliciency  of  the  stomach,  as  of  the 
heart,  no  doubt  occur  frequently  in  the  nni  of  life,  and  in  mOBl  caaef 
withont  injury.  A  distinguished  living  physician  tells  me  that  be  h« 
aufTorod  thus  throe  or  four  times,  under  the  ctfccte  of  overwork  and  many 
dinnei^  ;  but  now  and  then,  when  stress  is  too  great  or  too  continaMis  or 
the  organ  is  failing  in  tone,  the  temporary  becomes  a  persistant  disorder. 
If  again,  as  in  Pace's  class  of  Acute  Pilatation  (»),  the  stress  be  sudden 
and  enormous,  the  results  may  be  instantly  perilous,  and  indeed  £ata]. 

A  tonic  distennion  of  the  stomach  rarely  proceeds  to  definite  or  peraisUuil 
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dilatatiun.  It  maj  bo  tlmt  if  tho  appctiU)  is  small  tlic  stomach  is  not 
loaded.  Both  chemical  and  motor  functl^iu  may  tliietiiate  widely  betweeu 
excess  aod  defect,  for  some  aiithorB  speak  of  an  aluiormally  ^w\ix  digestion 
in  the  proeenoe  of  hyirochloric  acid  ;  or  a  lienleric  diarrhowi  may  set  in, 
NcitM-ith»lnndiiig,  spuakiiig  ^'ciicratly,  dilutaticm  is  the  result  rather  of 
motor,  jK>siLivu  or  ruhitive,  tlian  of  socreLory  failure. 

No  doubt  a  fechle  stoTnach,  not  increased  in  volume,  and  a  diktml 
stomach,  may  stand  in  a  like  defective  relation  to  an  ordinary  mass  of 
food  ;  still  that  the  volume  of  a  hollow  viscus  is  a  vcr}'  imjwrtant  factor 
in  its  work  nei^wix  no  formal  proof.  Von  Noorden,  indeed,  disctiiwes  under 
one  head  all  ciise»  in  which  tJie  stomach  does  not  duly  paisson  the  food  into 
the  bowel,  whether  Uio  sbito  ho  one  of  atuny  or  of  stenosis.  In  all  such 
CAMS  dilatation  is  apt  to  occur :  the  ordinary  rule  is  thai  atony  means 
dilatation,  though  the  converse  is  by  no  means  a  nde. 

The  falling  of  the  abdominal  viscera,  noNxl  by  Morgagni  and  others 
down  to  Yirchow,  but  now  associated  M-ith  the  name  of  Gh>nard,  is 
described  elsewhere  [art.  "  Visforopt^sis  "].  If  gustroplosis  be  consider- 
able, pyloiic  or  duodcmil  kinking  may  lead  to  great  diliiiaiion  ;  and  even 
if  the  cavity  be  not  greatly  ext4dwli'd,  much  displscemcnt  uanally  delays 
the  food,  and  promotes  gastric  insufficiency. 

It  \»  generally  believed  that  catjtrrh  of  the  oi^n  is  tho  commonest 
starting- point  of  atonic  dilat;itjon;  but  in  this  estimate  the  frequency  of 
the  extension  as  a  compli(^tion  or  sctpiet  of  acute  disease  may  not  be 
sufficiently  reof^ised.  It  is  easy  during  gmve  illness  or  dimug  the 
term  of  convalescence  to  attributo  debility  and  dyspeiwiu  to  "  mere 
veaknesB  " ;  it  is  our  buainosa,  huwever,  to  meaaure  and  define  where 
we  can,  and  in  a  very  large  number  of  patient^s  whether  adult'>  or  chitdrcn, 
in  lingering  and  irregular  convulescencc  uft4-r  infectious  discuses,  ucute 
rheumatic  fever,  enteric,  pneumonia,  phthisis,  and  the  liki-,  we  may 
detect  flilatation  of  the  stomach.  In  these  casus  catarrh  or  imperfect 
Mcrction  <if  gastric  juice  rather  than  atony  or  jmisoning  nf  the 
muscular  coat  muy,  of  course,  lie  the  primary  local  term  ;  as  in  the 
piMtunococcic  gastritis  (.I.'ia)  -,  and  often  no  doubt  catarrh  and 
muscular  atony  are  concerned  together.  However  this  may  be,  the 
result  remains  that  in  retarded  convalescence  dilatiition  is  often  present; 
■nd  that,  if  a  more  rapid  amciiduienl  is  to  l>e  obtained,  treatment  of  this 
•equel  is  necessary.  Atony  of  tho  stomach  leatts  to  more  or  less  delay 
of  its  contents,  to  fermentation,  and  to  secondary  catarrh.  In  putting 
down  dilatation  as  a  disease  of  matun;  life — of  persons  of  either  sex 
between  forty  and  fifty  years  of  age — attention  has  boon  loo  exclusively 
fixed  upon  cases  of  obstructive  origin,  and  cases  ilue  to  more  general 
causes  overlooked.  Whrn  due  to  these  more  genera]  causes  the  miUdy 
is  M  common  in  the  young  as  in  the  elderly. 

Bouctuird  suggests  that  in  some  persons  there  may  be  a  specific  and 
even  a  hereditiiry  feebleness  of  the  muscular  fibre  of  the  stomach  \  tliat 
the  organ  does  not  contract  vigoronsly  between  meals,  so  that  the  food 
Uea  in  it,  and  ofTera  a  favoiu'able  soil  for  the  microbes  of  fermentations— 
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especially  if  ihe  hydrochloric  iicid  be  deficienL  Whether  ih«n«  in 
(tilaiiitiuu,  the  chroiiii:  ratarrh  bu  aiiU;rc(b.-nt,  caiiacqtieni,  or  abduiil,  the 
coiitcnUi  uf  the  8t<.m)itch  ai-e  relutively  or  positively  t<x}  much  for  it ;  and 
this  st;tte  of  things  is  the  worse  the  weakt^r  the  mnacular  coat.  On  the 
other  hand,  lot  theiio  musos  be  what  they  may — he  they  tho  goi^n^  of 
food  »nd  liquids,  wholesome  or  unwholeaomc,  or  lowered  vitality  due  to 
previous  ilhiess,  or  othorwiue,  —  iti  any  or  all  of  thciie  circumstnucea 
it  is  rare  to  5nd  a  diUtation  eompanihle  to  that  of  meclianical  obetruc- 
tion ;  ill  extreme  caaes  of  steinjsia  the  stomach  may  reach  the  pubes,  in 
atony  never.  Indeed,  in  atony  uanally  the  viscus  is  not  dropped, 
ati<l  the  arffii  of  distension  is  chietlv  ati  enlargement  of  the  vault  of  the 
fundus.  Nevertheless,  the  physician  who  neglects  the  factor  of  dilatation 
because  the  Btontach  is  not  so  blown  out^  or  waahy,  or  dislocat«d,  m  to 
force  it-self  upon  his  notice,  has  n\x  impei'fect  coraprehensiun  of  bis  caae« 
ami  an  imperfect  hold  upon  the  rai'Ans  of  cxire ;  yet  not  long  ago 
a  very  eminent  Ltindon  physician  said  to  me  that  of  dilaUition  of 
the  stomach,  except  in  obstruction,  he  knew  nothing.  "  Nervotu 
dyspepsia" — apart  from  the  grosser  dietetic  errors,  anaomia,  the  acute 
diseases,  and  the  caUu-rh  which  plays  in  and  out  with  these  causes — is 
not,  in  my  experience,  a  frequent  or  direct  cauao  of  iniprirtant  or  per- 
sistent dilatiition.     [yide  ''Neiuosca  of  the  Stomach,"  p.  306.] 

Sudden  itcute  dilatation  of  tho  stomach  ("Gaatroplegia")  may  oocnr 
after  a  ilubiiuch,  hut  the  stonuu-'h  on  rare  oc-nisions,  ami  undiT  no  such 
insult,  may  be  suddenly  overwhelmed  and  death  may  swiftly  ensue.  The 
two  cases,  originally  published  by  Fiigge  under  the  title  of  "  Acu« 
(Jastric  Distension,"  are  tho  classical  caaes  of  the  kind ;  but  many  mon 
have  been  reported  of  late  years.  Both  those  cases  occurred  in  meo, 
thn  one  being  thirty  and  the  other  twenty  years  of  age.  The  syraptoms 
and  signs  were  similar  in  l>oth,  and  in  cases  subsequently  recorded , 
the  symptoms  may  Itc  summed  up  as  pain  in  the  alomach,  anuria,  and 
collapse — vomiting  is  fre(|nent  but  not  constant ;  the  signs  are  thow 
of  a  hugely  dintoudod  stomach  charge^l  ivith  fluid.  In  Kagge'e  second 
case  the  stomach  was  oniiftied  by  the  pump,  but  in  spite  of  Urn 
measure  it  refille<l,  anri  death  followed  in  a  few  hours.  In  this  csk 
a  sloughing  abscess  existed  behind  the  duodenum.  On  necropsy  the 
mucous  monibrane  was  not  examined  in  otUi(-*r,  but  in  Imth  the  sKmiaoh. 
when  emptied,  returned  to  its  normid  dimonsiona.  I'af^  waa  dis- 
(Nsed  to  attribute  to  the  stomach  itself  that  fluid  which  was  found 
in  quantity  so  diluvial.  The  late  Sir  William  Broatlhent  told  me  of  such 
a  case  of  acute  dilatation  under  his  care  from  which  eight  pinta  of 
fluid  were  removed  by  the  siphon,  but  no  sooner  was  this  volume  of 
fluid  removed  than  the  stomach  Iiegan  to  rehll,  and  was  rapitlly  ex- 
IKindtMJ  again  to  it-s  former  dimonjiiona  Wilson  Fox  discusseil  this  kiiul 
of  sudden  dilatation,  and  referred  to  Humby  and  Miller's  eaaoe  wbieh 
were  marked  by  sudden  invasion,  vomiting,  and  death  in  a  fevr  daya. 
Vomiting,  when  present,  occurs  at  the  outset,  but  aa  the  distension 
becomes  extreme  this  palliative  effort  ceases :  yet  even  in  Humby  and 
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MiU«r's  ciuKM  the  fltonuich,  on  removal  from  the  body,  Bhrank  bacic  to 
something  like  its  iiatui-u.1  size,  shewing  only  white  striae,  like  lincae 
gntvidamin,  upon  its  surfaw.  Similar  cuscs  have  been  reported  uUo  by 
Aiidral,  T'eeblea,  Erdmiiiin,  Kiimlrat,  Oser,  Boas  (tS),  Connor.  Pepper 
and  Stengel  suggest  that  the  immediate  causo  is  spasm  of  the  pytnnis 
due  to  irritation  hy  the  contents  ot'  the  sioniacli ;  but  Dr.  Ewart  uiid 
others,  with  uiurc  probability,  attribute  it  ^in  most  case?  at  itny  rate)  to 
a  throttling  of  the  duodenum ;  luid  Connor  and  ThouiHon  111  their 
careful  studies  of  the  subject  hold  a  like  if  not  identical  opinion. 
Whether  the  diltitation  or  the  ohi>truction  eunius  firel  seems  uneerliiin, 
olnatruction  may  be  the  iirst  step  :  and  this  miiy  l>e  by  an  ensnaring 
of  the  lower  end  of  the  diiodtmum  iK^tM'een  the  r<Kit  of  the  mesentery, 
wbicli  croese«  in  front  of  it,  and  the  vertebral  rnlunm  {vide  p.  76t!). 
Others  are  of  opinion  that  distension  is  the  first  event,  the  obetnictions 
being  produced  by  the  weight  uf  this  un  the  part  of  the  duodenum 
which  creeses  the  third  and  ascends  by  the  side  of  the  second  lunilMir 
vertebni  to  the  jejunum  (13), 

Distensions  of  the  stomach,  as  ordinarily  seen,  are  a  much  less 
destructive  atfair.  In  ricbilitating  or  tuxiv  diseases,  or  again  in  chronic 
non-febrile  disuiisea  such  as  dialnstea,  in  which  amelioration  is  often 
grievously  delnyeil  by  it,  distension  of  the  stomarh  may  appear  with 
some  suddenness  ;  or,  if  more  grmhml  in  it^  approjich,  be  overlooked  in 
thotic  earlier  stages  which  are  concealed  by  the  primiuy  nmlady.  In 
volume,  however,  it  never  npprosichcs  that  of  the  fiiluiinnting  or  tightly 
obstructive  casc«.  Frequently.  I  may  repeat,  there  in  something  more 
than  mere  atony  alMJUt  it;  in  rheumatic  fever  and  pu1nion:Lry  tubcrcnlusis 
the  toxic  statu  of  the  bloody  causing  myositis  or  neuritis,  with  or  without 
gastritis,  may  intensify  if  it  do  not  set  up  the  mischief,  as,  apait  fnim 
pericarditis  or  emlocarditis,  the  heart  may  in  like  manner  })o  onft'cbled. 

On  the  many  debilitating  eausen  M-hich  miiy  bring  about  this  atony 
it  is  unnecessary  to  enlarge.  Bouchard  said  that  in  SO  per  cent  of 
chlorotic  women  the  stomach  is  dilated,  but  this  is  an  exaggerated 
estimate.  -n, 

Dilatation  of  the  stomach  not  inrrc(]uenl1y  arises  from  the  ingestion  of 
large  quantities  of  fluid.  AVe  si^e  it  in  heavy  drinkers  of  beer,  and  in  pei'sons 
who  have  ahiin<lohed  themselves  to  the  uso  of  aonited  waters,  or  to  the 
.(Optous  tea-drinking  nut  uncommon  in  tboinore  temperate  class  of  miners, 
engine-drivers,  stokern,  and  other  dusty,  thir-sty  labourci-s.  Unfortunately 
these  workers  also  consume  with  their 'tea  a  large  quantity  of  carbo- 
hydrates ;  they  leave  home  in  the  morning  after  a  breakfast  of  hot  tea, 
bread  and  butter  and  cakes,  and  carry  in  their  pouches  more  bread  and 
butter  and  a  can  of  too,  on  which  they  live  luitil  the  I'cturn  home,  which, 
in  the  case  of  railway  men,  nuiy  be  at  a  very  uncerlain  hour.  Tbus  the 
stomach,  wind-blown  rather  than  overworked,  does  not  hypertropby  after 
the  foAliion  of  the  stomach  of  the  over-feeder,  whoso  table  is  well  sjiread, 
and  whose  diet  is  as  varied  as  his  digestion  is  vigoi-ous  and  his  food 
nutritious,  but  tends  mther  to  luillooning.     The  big,  well-fed  stomachs, 
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when  dyspepsia  drives  their  owners  to  the  physician,  are  sooti  reducod  by 
pnjj^er  treatmetit ;  but  the  thin,  inflated,  iiml  ill-nourished  orgnns  do  not 
coiiLaiii  within  theinat'lvi.'s  the  game  fjiculty  of  i-epair.  Slorouver.  the 
stomach  ot  the  ghiiton  oft^ii  ntakus  more  than  onlinary  qiiuDtitiea  of 
ga*tric  juice ;  hut  disteusion  of  tho  walk  of  an  ill-fed  stomach,  ttattening 
out  the  ghindular  stnicMircH,  ini[ioven.shcj>  them  ;  and  the  food  finds,  not 
un  int-reiised  laeftsuro  of  solvent,  but  a  deficiency.  Thus  digeatinn  is 
delayed,  flatulency  increiises  more  ami  mdre,  th«  stomach  givps  %«u'  mora 
und  more,  and  i^  vicious  circle  is  osiiiMishod.  An  excoasivo  Imlk  nf 
fuud  or  lluid,  then,  ttiida  Ut  dilute  the  Htoiiioch :  if  the  fowl  l>o  genoruue 
the  diliitatioii  is  compensated  by  hypertrophy,  aud  the  or^n  ain  pall 
itoelf  together ;  but  if  the  fot^Kl  1m  |>oor  and  windy  the  warm  im|iri$oned 
gases  act  upon  »n  organ  the  natural  elasticity  of  which  in  impiiircd  :  in 
such  cases,  us  1  oft«n  used  to  obeerre  in  coal-miners,  the  consuiiucnces 
may  be  irremediable. 

It  is  said  that  hyperchlorhydria  is  a  eanse  of  dilatation,  bui  on 
slender  grounds,  unless  it  be  by  way  of  pyloric  spasm ;  for  the  actiTity 
of  fermentation  would  be  hindered  by  a  persistently  high  mineral 
acidity.  It  is  when  in  the  Maccid  stomach  the  fw)d  is  delayed  that 
QAsiar  occasion  is  given  to  the  agents  of  f(!i*mtint;ition.  Thu^i 
initial  feebleness  of  muscle  and  gastric  jnicp  loads  to  deliy  of  the 
chyme,  which  falls  the  more  rwidJly  itn«  fennentiition  ;  and  the  ga«cou« 
pR^tducls  of  fui-montation,  distcndin<{  walU  alrciwly  hicking  in  tone, 
handicap  them  more  aud  more  in  the  race  of  peristalsis.  The  stomach 
is  thus  caught  in  tho  vicious  circle  we  have  noted.  If  the  bulky  aud 
sweet  farinaceous  puddings,  too  often  supplitxl  to  convalescents,  I>e  con- 
sumed in  i-ulatively  large  quantities,  things  go  from  worse  lo  wurse ; 
the  stomach,  like  a  dilated  heart,  may  be  stretched  Wyond  ready 
recovery,  and,  aa  Cohnheim  says,  tho  patient  has  *'  now  a  vinegar,  now 
n  gas  factory  in  his  iMxly."  There  is  no  supci-stition  m«ire  tenacious 
of  life  than  that  which  prescrilws  carbohydrutes  to  all  dyspeptics  as  "so 
digestible." 

Di'ttension  dtie  to  or  jissociated  with  portal  engorgement  is  very  apt 
to  occur  in  these  forms  of  caixliac  disease ;  tho  stomach  dues  not  reach 
to  great  dimeuisions,  but  it  is  a  veij  frecfuent  and  troublesome  A<ld)ti(»n 
to  the  disonlers  more  directly  cardiac.  For  example :  A  woman  nf  aboui 
fifty  once  came  under  my  cure  for  "  Heart  IHscase.''  1  found,  indeed,  tho 
rhythm  of  the  orgiui  as  irregidar  as  it  well  could  bo.  The  stomach  was 
ballooniMl  up  to  the  foiu'th  rib,  and  extended  to  the  posterior  axilUrv 
line.  She  bad  Wen  nui'aed  and  kept  almost  enlindy  in  ImmI  for  three 
months.  Without  altering  the  other  conditions  in  any  way  we  toot 
her  utr  the  inxalid  diet  of  pap  and  leu  and  the  tike,  and  put  her  Ufxm 
a  drier  diet  of  tender  meats  with  hisa  of  starchy  nutttcr  or  uulluluse, 
and  reduced  the  tea ;  in  a  fortnight  her  heart  hwl  Iwcome  nearly  reguUz; 
as  regultir  as  after  so  long  a  bail  habit  it  was  likely  to  become,  and  ehs 
got  so  far  well  that  [  lust  sight  of  her.  The  heart  was  degenerate  aud 
dilated,  but  the  flatideut  and  distended  stomach  was  a  greut  aggravation 
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of  her  disorder.  A  dilated  and  H»ti)lcnl  stomach  may  thus  diatiirh,  urid 
gravely  disturb,  even  a  iioi-niul  heart ;  when  the  heart  like  the  stomach 
is  weak  and  dilated  al&o,  the  di)!tiir>)ance  is  at  mice  more  distre»<ti)g, 
more  pcrKistent,  and  more  mit^chievous.  Probably  as  the  venmin  preiuniirtf 
in  the  alHionien  rises,  th«  atomarh  fliit!er«  mmv  and  ninre,  and  yioKls 
niorfi  and  more,  whereliy  the  emlwrrasanieiit  of  the  heait  is  nndtipliwl. 

SjHumoilio  adtlinia  in  yriftvoiwly  ag^avatwl  even  I>y  niodcnite  jp«tric 
extenAiotifi ;  and  it  is  said  that  such  an  extension  may  bcI  up  asthma  in 
mtsceptililo  pcntons  to  whom  it  might  otherwise  have  been  unknown. 

Primary  gastric  eutjin'h,  liy  redneinj^  the  vjdue  of  the  gastric  seeretion 
and  promoting  fermentation,  is  a  pot«nt  means  of  .lotting  up  distcnsiotm. 
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Tib.  is,— 0«Hn^  of  Moowrh  RifMurlnic  17-S  nn.  virttral,  ami  H  rto.  traiiaronf,  Fmin  a  man 
x^  U>,  Atonic  mnil  otMtriK-titv  illlat«llon,  <Iuo  to  k  clotrii  In  Um  antKiiur  wall  and  ulhnlon* 
•orroBiidliiF  tti*  (tytotiw.    ;ropp^r  itnJ  Stengel.) 

The  contents  of  the  catarrhal  stomach  tend  to  alkalinity,  and  thua  to 
the  harlKJiuTigf  and  cidtivation  of  Imctcria ;  a  good  rejuson  for  the 
administration  of  hydrochloric  acid  after  the  meals.  As  Dr.  Siilney 
Martin  has  insisted,  pe|wlii  may  he  needed,  hydrochloric  acid  is  cerluiidy 
needed ;  pe|iAin  is  a  more  jjersistent  element  in  thn  scprt-tioii.  and, 
morfiovvr,  as  a  ferment  its  work  is  not,  like  the  work  nf  hydrochloric 
jicid,  in  direct  proportion  to  the  qmuitity  present.  Ih-.  Snitan  Keiiwick 
/3-I).  Dr.  Bardswel).  and  myself  have  pointed  ont  that  in  phthisis,  even 
of  mnderai-e  severity,  some  dilatation  is  frequontly  present,  especially  in 
protracU-d  fehrile  states  of  patients  confitu'd  tn  l*d,  when  in  later  stages 
iho  greater  curvature  may  cxtetid  lielow  the  navel. 

rHUtation,  then,  is  variously  aasociat&I  with  catarrii,  as  cause,  con 
ei:imituiit,  or  conse({uence.     When  the  cavity  is  not  thoroughly  omplietl, 


a  remnant  of  ilttcom posing  toor)  mny  tahit  all  ihat.  cnines  in.  But  this 
reicncion  is  at  its  worst  in  ciiMs  of  the  class  IS,  in  which  thei-e  U  some 
iJativctioH  at  or  about  tlie  pyloriia.  It  U  in  thi»u,  whether  of  uuicer 
of  ttie  pyloriia,  of  fibrous  thickening  of  the  part,  of  external  adfaesioiia, 
of  torition,  of  cieatricial  clonure  due  to  past  ulceration  or  corrosive  poidon, 
that  (lilutatioii  icaehcs  iu  gn>ati>Ht  degi'eoK.  It  is  in  pyloric  olistriie- 
tion  tluit  the  !»loriiucb  attjuiis  tho»u  huge  jirojKirtiitiiit  which  cumfHfl  the 
|]&tifiit  to  rltiliv<!r  himwif  of  vomititign  which  till  m  bucket.  Tlit*  /<t4>u);icli, 
instead  of  yielding,  sometimes  contracts  its  coata  becoming  enormoiisljr 
ihickcnod  and  ita  cavity  ii^nctd.  Iti  a  jxitiont  uf  my  own,  aged  about 
forty,  iu  wlioin  the  Hymptoms  jwintod  to  a  yrcatly  tbtckeneil  and  con- 
tracted stomach,  this  state  atid  pybtrtc  sU-itortis  were  found  uftttr  dtiath. 
The  etenosia  w:i»  duo  to  the  srjirn  of  old  ulccra.  The  walls  worn  of 
extraordinary  thickness  atid  the  uivity  very  small.  There  waa  no  carci- 
itomatoufi  iufiltnaion,  thy  tUickcuiiig  was  hu-gely  cirrhotic,  yet  during 
life  periaUiUls  was  very  active  and  visible  {rifle  p.  438). 

By  tontion  wa  me:m  that  a  distendp<l  and  ovftHoaded  atomach,  dragging 
at  its  pyloric  attachments,  causes  iicute  Hoxion  there,  whereby  the  ismie 
of  its  coiittiut8  ill  the  normal  diix'cliou  ia  imfieded.  The  late  Sir  W.  Drowl- 
bent  has  adtled  to  this  caui<t<  uf  Increasing  gastric  diUtation  the  sup[>usitiun 
tliiit  in  some  persons  the  les&er  omonttira  is  too  short  and  the  su)t[ken«iini 
of  the  pylorus  unduly  high;  thus  the  kink  at  the  pylorus  would  form 
more  readily,  and  such  persons  would  have  u  predia|>osition  to  dilntation 
of  the  stomach.  But  conoerning  dilatation  of  the  Htonwch  assoviatod 
with  N-iftf^erojitosis  the  reader  is  i-efcrnvl  to  the  articles  on  "Visceroptosis" 
(p.  8<i")  and  "  Nephroptosis  "  (Vol.  TV.  i'iirt  I.). 

Morbid  Anatomy. — It  is  rather  dillicult  to  deal  with  this  part  of  the 
subject  without  travelling  out  of  it.  The  various  causes  of  luechantcal 
dilatation  — whether  cicatricial,  fibrotic,  or  carcinomatous,  or  dite  to 
prosstiro,  or  adhesions  of  external  origin,  and  so  forth — are  d(!«cril)ed 
elsewhere.  In  like  manner,  catjtrrh  of  the  stomach  and  atrophy  <*f  the 
organ,  although  often  associated  with  dilntation,  ai-e  not  an  csKcntuil  part 
of  il^  and,  moreover,  arc  described  elsewhere. 

Of  the  dislocations  of  thu  vi^-us  it  will  suffice  here  to  say  that,  bo 
long  as  the  pyloric  attachments  hold,  the  lesser  cur\-nturc  may  take  a  more 
Acut«  bend ;  but  thu  stomach  does  not  fall  as  a  whole,  AVhcn,  on  the 
other  hand,  the  pylorus  is  dragged  from  its  moorings  the  lesser  curvntare 
ilips  towan:ls  the  oesophagoul  lino  oblii|Ucly,  [Wissing  tbi-ough  the  linr  of 
the  navel ;  so  that  the  stomach  occupies  the  left  hy{KH:hondriiuu.  Or  a 
"wallet  Btoraach,"  in  which  fundus  and  antrum  lose  their  di&tinctioo, 
may  occupy  the  hy()Ogastrium.  When  the  pylonis  is  kinked  tb» 
obstruction  may  be  indefinitely  incnuise<l  (riJf  art  *'  Visceroplosis  ").  The 
state  of  the  coat~s  of  the  stomach  de]>onds  upon  the  iwturo  of  the 
causes :  if  the  dilatation  be  due  raihor  to  obstruction  than  to  aumy,  the 
reluctant  muscidar  coat  will  thicken,  and  wiih  it*  incn^aso  there  is  usually 
an  increase  of  the  mucous  coat  also.  If  the  himlranee  W  of  slow  growth, 
and  the  muscnUr  coat  undergoes  a  parallel  reinforcement,  the  nvity,  u 


I  h&ve  snid,  may  not  lie  uiiliLrgod,  )iiit  may  even  be  diminished  :  and  the 
iniicous  coat,  perhaps  also  thickened,  may  thus  he  throM'n  into  exaggerated 
folds  —  the  4'itit  ruiiTiirlimitti.  I'r'>fe.s».rii-  Huniilion  wiys :  "The  mucoiit* 
membrane  is  thrown  into  innumerable  pvniniidut  elevations  with  ohtusc 
ttjtices,  each  abuiii  the  si7,e  of  a  lentil  seeil — probably  cause*!  by  wpasmodic 
contraction  of  the  muaciilarii!  mucosae,  and  of  course  it  is  often  cat;iiTha1." 
But  in  the  vast  majority  of  casea  the  cavity  is  greatly  enlarged,  and  the 
h\  i««rtro|thied  muacular  bundles  lying  bet-ween  the  connective* tissue 
septa  —  iht'tnselvcs  also  numli  in(:reaa(!<l — are  verv  iiroininent.  Afi  in 
comi>enisatory  hypertrophy  elsewhere,  the  thickening  implies  a  sclermis. 
This  process,  proliably  identical  with  the  fibrous  condensation  which  we 
Aee  in  the  pylonis  itself,  is  ])re>)mnubly  iiTeniediable.  In  chronic 
alcuholisut  it  is  well  seen,  beginning  in  the  submucous  tissue,  wherein, 
as  well  as  ill  the  proper  muscular  coat,  th»*  fibi-ous  elements  slowly 
advance  at  the  expense  of  the  functional  elements.  J''or  obvious  rcLsons 
lUe  hypertrophy  is  fiist  and  cbiefly  seen  aliout  the  pyloiiis.  the  main 
motor  of  llie  slomiuih,  and  there  likewise  the  fibrous  change  is  con- 
spknious :  even  when  by  strain  and  pressure  the  raitscnlaria  of  the  fundus 
is  atTY>phi6d,  we  may  still  find  muscular  hypertrophy  about  the  pylorus. 
In  some  cases,  as  I  have  said,  the  chronic  and  diffused  thickening  is 
carcinomatous:  in  others,  the  leather- Inpttlu  i^loniach  is  by  no  nicamt 
always  malignant,  tis  my  own  experience  citn  testify  ;  and  in  this  opinion 
I  am  Aupported  by  the  recorda  of  Prof.  Keith  (p.  4^H},  uid  of  other 
uh«erver&- 

Whcii  we  turn  from  theae  ittalic  vanKB  of  gastreetasii  to  the  acuter  or 
more  dynamic  clianges,  or  to  changes  which,  if  not  very  acute,  are  rather 
jwiynaniic  than  ob»itrnctive  in  origin,  we  shall  not  find  muscular  hyper- 
trophy. All  the  coiits  are  thin,  even  wjisled,  as  the  partial  oMitcraiion 
of  the  secretory  glands  will  shew  ;  and  as  the  mucosa  is  often  the  ^eat  of 
a  catAri'bal  jiro('e;<s  the  niuscularis  is  the  lusa  able  to  retain  its  natund 
reitiliency.  Mucus  is  found  more  or  lees  abundantly  in  the  cavity,  and 
serves  as  a  source  of  decomposition.  The  contents  of  the  stomach  are  often 
very  arid,  a  reaction  usually  due  t«i  the  organic  acids — lactic  and  butyric. 
Ft  is  alleged  that  liydrochloric  acid  h  often  preiient,  even  to  excess  ;  rertatn 
anthor^  say,  indeed,  that  in  some  cas*>s  hypcrclilorhydria  may  ho  the 
eflicient  cause  of  dilatation  ;  but  the  gruiuids  for  this  belief  arc  insecure, 
and  the  presence  of  the  organic  acids  gives  a  contrary  prosumption. 
Bnvidly  speaking,  if  in  mere  dislocation  free  hydrochloric  acid  may 
increase  a  little,  in  dilatation  it  tends  to  diminish,  and  with  chronic 
gaatritiA  l>ccomcs  less  and  l<*$s. 

Symptoms. — In  stating  that  **ntcntc  dilatation"  is  very  mucb  more 
common  than  physicians  liave  snpjvoBe^l,  I  am  BUpporte4l  by  the  testimony 
of  Trof.  Saandby  and  i'rof.  fWrrs :  moreover,  in  not  a  few  cases,  moi-e 
especiully  in  those  of  atonic  distension  without  obstruction,  the  patient 
does  not  complain  of  any  cliaraclerlstic  symptoms  ;  In  the  midst  of  his 
other  troubles  some  dyspejisia,  flatulence,  or  gastric  disicomfurt  passes 
nnnoticcd,  or  is  accepted  as  part  and   pared  of   the  general  malady. 


ItetiMitly,  1  suw  a  j;ent]eniaii,  advanced  in  yeare,  in  whom,  ititev  a  ver/ 
tctliuus  but  not  uiiaulistuuLiui  uiriL'tuliuvtil  frtmi  pnciniioniii,  colhiiiai'  hud 
eiiddtitily  set  in  :  for  »  fi>\v  hours  the  collajnie  was  conilmU'd  with  itoine 
])romiite  of  success,  but  death  vran  not  averted.  This  raUniity  being 
difficult  to  tiXplaJM,  A  necropsy  \vii£  made,  u-heti  dilntAtiuii  of  tho  fliomncti 
wm  found.  Kllher  the  tlilalntion.  which  may  hure  existed  some  time,  had 
BiKhlcnly  incE'canod,  i»r  it  bnd  fiitjilly  (^inlKirnuwotl  a  weak  hcHi'i.  Th**n' 
WOK  HO  stenoeis  or  jiiuss  disi-ase  of  the  stoimich.  The  ]nto  Sir  W.  Brood- 
buiil  described  similar  cases.  The  tonj^uc  is  uflcu  clciin,  ]K>rhnps  luo  clean, 
and  indented  ;  tliuugb  with  cat»rrb  or  cnrcinuma  tt  is  apt  to  be  cnaitcd 
or  gl&iwd.  A  curefid  pliyHic:il  exnminittion  of  lh«  Hn>a,  of  tho  stomiurh 
shoidd  then  form  a  part  of  onr  ivgnlar  clinical  methods.  Thi*  sympinnts 
of  chronic  dilatation  of  the  titoiimch  are  ofl«n  of  a  general  kind  only. 
such  as  rcL'l>lenei»s,  anaemia,  emaciuliuii,  chilly  extremities,  red  iiuse  and 
malar  promincuce-s  thirat,  aatnty  urine  often  iiTcgnlar  in  its  coristitncnts, 
hwivy  aching  limbs,  nn-ntal  depri'.s.iion.  If  the  jwresis  of  the  stonutch 
sots  in  iturinc;  the  height  of  tho  illness,  the  jiatient  falls  lower  uivd  lower ; 
he  wastes  more  rapidly,  and  Ids  strength  wantts  or  fails  to  incrvMC, 
more  than  the  apparent  fact^irs  of  the  case  quit*?  account  for.  Xow 
the  physician  who  drtoft  not  forget  the  liatiility  of  the  stonwch  to  fail 
in  the  light.,  may  int^irpret  the  sijjouls  of  gastric  distress.  In  such  cuacfe, 
if  recovery  is  won,  it  is  at  heavy  usury  ;  tiic  jiAticnl  crecji*  out  of  hit 
chamber  wan,  languid,  and  emaciated,  and  may  regain  bis  health  but 
imjiorfpctly  oven  in  a  year  or  two.  Not  only  is  tho  general  health  slow 
in  returning,  bnt  tho  stomach  itself  is  almost  tho  last  jHirl  of  the  Inidy  lo 
regaiti  Ume  anil  functional  vigour;  the  |>atient  cnt^-i's  uj>on  cunvnU-scencc 
pinei]  ami  rtHlticed,  and  may  have  to  f:ive  the  worhl  again  as  a  chronic 
dyspt-piic.  For  many  a  month  physical  examination  will  domonstrata 
how  hard  it  is  for  a  hollow  organ  to  recover  it*  natiual  ehisticity.  And  in 
leiis  fortunate  event  the  dilatation  of  tho  stomach  is  but  one  more  shjift 
from  the  quiver  of  Azrael ;  discovered  or  uridifl<«vered,  it  is  a  jinrt  of  the 
company  of  death.  In  obstrtictivc  cases,  when  well  established,  we  usually 
find  ft  sallow  and  hollow-eyed  face,  alAlominal  distress,  suur  breath,  dryueas 
of  the  skin  and  other  tissues,  chilliness  even  to  ashiness  or  ci-anous, 
subnormal  bodily  tempera  mi  re.  pt^nmlical  vomiting,  juid  <more  mrely) 
ccrtjun  jicculiar  ner\-ou8  symptoms  of  a  B|)asmodic  kind,  advancing  lo 
slight  or  severe  tot^ny,  and  due  to  jK^culinr  causes. 

/*(»». — In  flaccid  cxlonsions  pain  is  usually  insignificant  In 
obstructive  dilatation  it  is  not  the  ordinary  pain  of  dyspepsia,  or  ia  that 
pain  with  a  ditVerence.  It  i.-*  not  felt  especially  after  ff>od  ;  it  is  not 
Associated  with  eructiitions  or  acid  risings;  it  is  not  periodic  or  even 
very  vanable.^     It  is  nut  the  acute  jHun  of  gnstndgia  or  of  «ome  cases  of 

'  A  Hlniitiu'li  vr)iloti  Is  i-njiatilr  ur  rrvijUrtit  a[iManl  i)i.w'lmr);i>t  of  \la  mtitpnl>,  '  '  'kI 

or  psucnim.  tA  uot  ftcrioiixly  illUuil.     I  ouiit  M  ultntioD  iii  llw  tcict  to  tliOM-  <  )) 

•iiltitiiin-llnl  liyilruKi^ii  ia  Ifnin  iliArhttnn^il  :  Uii-  fVTiijiUifii  i»  «  vrif  Ditiiviiitp  mn'  lii'-c^  W 
iiTitai:oni«llc  to  tli«  luetic  in.vl  Iprinrnlnlinii ;  it  is  nflni  ii>mw-ulnl  utUi  kv'lrofrx-n  lad  BMnb 
ipus  Mitil  Uofte  uyn  it  i»  a  n^ult  of  <)i1ittAtiuii  ({•).  l^iti  ^>1UI)tonl  li  ut  r4iv  ccuitrrMCB 
niul  ilitBcult  to  «i]iUtD ;  imt,  lo  ^dyu  by  the  oiia  emaa  I   ilnntiitelr  renieinber.  it  b  Dot 
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maligiiaDt  diiwast},  it  is  mther  ii  sennc  of  weight  or  oppression  ;  yet,  ia 
large  obstniciivo  dilatation,  it.  \%  wearin/i  and  intolerable.  This  pain  ii4 
due  to  the  burden  within  the  stomach,  and  is  quickly  relieved — for  a 
time — 'when  by  vomiting  or  siphonage  the  burden  is  removed. 

Thirst  in  oluitruclive  cusea  Is  not  Kiw  distressing  than  pitin.  With  a. 
stomach  full  of  slop,  iho  psitieiit  is  burning  with  thirst,  for  alisoi-ption  from 
the  stomnch  nr  bowots  is  almost  aiimUled,  and  the  liquids  dniiik  by  the 
thiraty  sutl'ercr  lie  in  the  sac  stagnant  until  rcjectci] ;  the  thirst  n'hich 
followK  flven  oi-rlinan,-  ocoa^onal  vomiting  in  well  known  to  every  re;uler. 

The  urinf  for  the  most  part  i«  scanty.  In  olmtniction  it  is  usually 
dohciont  in  chlorides;  often  it  is  alkaline  and  conUtinH  triple  phospbatcs. 
Or.  Sidney  Martin  tells  us  that  it  may  contain  excess  of  etheresd  sulphatea 
from  the  piiti'efactive  changes ;  thouj;h  such  changes  (an  he  ohnervea)  are 
more  usual  in  the  intestines  than  in  the  stomach.  Albumin  is  not  an 
uncommon  impurity  of  the  urine  in  aiHCfi  of  gasti'octasis  of  the  cxtremer 
degrees  ;  or  at  an  earlier  stage  albumoanria  (peptunuriu)  nmy  uccur,  as  in 
carcinoma  or  ulcer.  Accttmuria  is  occasionally  sei-'n  in  cases  of  dilaLition 
of  the  stomach,  and  nuy  y^e.  due  to  tlefect  in  carltohydrate  aAsimilatioti ; 
for  ft  further  account  of  this  symptom,  however,  the  reader  is  referred 
to  p.  4fi9. 

TVw  limeels. — In  obstructive  cases  drj'ness  of  the  akin  and  indeed 
of  all  the  tissues,  and  constipation  of  a  nio^t  obstinate  kind,  are  con- 
spicuoiia  —  the  faecal  masses  being  shnuiken  and  hard.  Conversely, 
those  symptoms  should  lead  to  suspicion  of  dilatation  or  other  atrophj' 
of  the  stomach.  IHarrhoea,  as  we  hava  seen,  occurs  in  some  cases  of 
tr*>ctai^is.  1  am  agiiin  indobtwl  to  t,ho  lal^^  Sii'  AV.  Broadbont  for  the 
oimt  of  a  lady,  once  under  his  aire  for  gastrectasis,  in  whom  the 
stomach  M'ould  empty  it«.'lf  from  time  to  time  with  ii  rush  along  tfau 
bowels.  Tliu  recumbent  posture  seemed  to  be  the  me:ins  of  enabling 
the  WscMis  thus  to  unload  itself  ;  after  retiring  to  rest  the  patient  would 
have  a  sense  of  the  gushing  uf  fluid  within  her,  ami  on  seeking  the 
rloaet  a  profuse  liquid  discharge  would  issue  frnn:  the  cvctuni.  After  such 
a  discharge  thp  stomach  was  no  longer  pcTxeptible  by  the  phyKical  signs 
which  hail  prc^Hously  ni.-ide  it  only  trw  manifest.  lHtinmt4'ly  an  atitopsy 
was  obtained  and  non-inaligtmnt  thickening  of  the  pylorus  without 
stenosis  was  found.  In  the  upright  jK>Bition  the  pylorus  was  prolMbly 
closed  by  acute  flexion  of  the  [lart  at  the  |>oint  of  suspension.  In 
atonic  distension  of  the  stomach  ngain  a  lienteric  discharge  from  the 
bott'cls  is  not  uncommrm.  but  nriy  be  a  rt'sult  of  chronic  gastroenteritis. 

chsm  ti-riALui  of  lUUutbii.  ll  may  Iw  t\ne  to  nlmormiil  |>ateiKy  of  the  pjlnni'^  »"  that 
in lr.it ii) a)  pt»«ir»  riMi  into  the  Btoinich.  Tlie  «»e  f  refer  to,  I  «iw  with  the  Intr  Mr.  <'«jili*y 
of  Wbihn'li  In  B  noarnlK  younf^  noman.  T\ie  Hlomtich  w&m  iinl  petmaDcnUy  itllntMl.  ami 
Mr.  Cvjilry,  by  Urt  Inragc.  l^rlirTi-iI  it  occurpvl  indcpnidpntly  nf  BllMitiilnnti*  or  any  njiw^Mil 
kin<l  of  fiXHl.  Iiiiln^l.  ifiB  i,ht'!n<'iii4-tion  woaM  rvcur  nflvr  tli*  istomndi  ha<!  jart  l«*n  v.-KOi€<i 
■at  anil  wus  jimiiinalily  rinpTy.  lurlril  lian  liet-ti  ittli-ci«(l  iti  l)ii-  Ttlmnnfli  in  rar*^  cane*. 
aixl  ■iilf>1iiiretlnl  lir<Iroi^n.  like  iiulnl,  may  he  due  to  the  preHiice  of  th«  colon  )<Bt-iIliis 
(70).  lltipfif-Siryli-r  atinlyi-ml  tlie  Y(am^  in  elt^veu  cam-k  (<f  (fiiAt4>^tii>'i'h  ati'l  tuuDil  varyiui; 
piopartioo»  of  liydrottrti,  nitrr>(n'ii,  rarbouk  nciil,  aiicl  ox>tivii.  The  gac  was  ii.toally 
iiiflaiumitUu. 
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Eni/tfutlum.~h\  almmt  all  cases,  wlicllicr  of  atony  or  of  obatrucUuti, 
tlitirc  is  liii^is  of  titish.  But  thn  emiiriiition  is  not  ho  regularly  [irogreasivfl 
a^  in  malignant  diaoaee  ;  and  although  even  in  Tnalignatit  disease  some 
temporaiy  restorations  of  nutrition  may  he  seen,  yet  in  atony  and  the 
benignor  forms  of  obstruction  the  condition  is  far  more  nmonable  to 
treatment.  Tlio  \i\U'.  l>r.  Stitton  tells  a  horrid  «lory  "f  an  Hutupsy  on 
n  case  of  his  own  in  which  he  found  fiiod  imj^icted  layer  upon  layer  in 
tlio  fitoinivcb  and  grudniiUy  tio  consoliduUsd  there  that  the  cavity  was 
represtsntwl  only  hy  a  siniill  (laasago,  in  the  middle  of  the  m:u»,  through 
which  fluidd  liad  trieliied  oeantily  into  the  duodenum.  This  may  servB 
as  an  extremo  instance  of  the  cessation  ol  all  nutritive  titnction  in  tb« 
organ  ;  and  if  in  the  liilatation  of  olt^truotion  the  state  of  the  ingesta  is 
usually  ndher  that  of  a  sour  "swill,"  the  absorption  of  fluids  is  none 
the  lesit  in  abeyance,  and  none  the  Ivtm  is  the  patiejit's  body  retlticfd 
by  a  dry  ativiphy.  Moreover,  Riirh  mntt«rB  as  may  be  al«nrl»tMl  an- 
by  the  abnormal  decomposition  reduc<'d  to  almost  worthlosa  elemont& 
Tho  appetite  is  IhuI  or  capricious.  In  simple  atonic  distensions  those 
symptoms  are  present  in  some  measure,  bitt  far  less  tu-gently.  More- 
over, thn  emaciation  Is  oftt^n  due  as  much  to  the  primary  oonditions  m 
to  the  state  of  the  stomach  itself. 

Tanju'mtuTe. — As  in  other  coses  of  reduced  vitality,  tho  temponiture 
often  ranges  below  the  norma!.  For  lack  of  fuel  the  warmth  of  tho  IxJiIy 
is  spent  and  not  replonished.  The  patient  feels  chilly,  is  cold  to  the 
touch,  pinched  in  fiice,  and  even  ashy  or  cyanotic  The  pulse  is  often 
alow,  it  is  always  feeble.  Such  changes  may,  on  the  other  hand,  l>c  drte 
in  |Ku-t  to  auto'intoxication.  In  children,  however,  acute  t\'mpnnitic 
distansian  with  opigastric  tenderness  is  ofton  associated  with  |>en<Kls  of 
febrile  temperature  and  sharp  traiifticnt  atbicks  of  gastric  catarrh. 

l-'oiHititig  is  not  a  constant  symptom,  even  in  obstructive  cases,  unless 
Lhe  obstniclion  be  tight  and  persistent  The  small  [wrt  uken  by 
the  stomiu;h  it^wlf  in  tho  act  of  vomiting  I»wo«ie«  pii)l«il<ly  loss  and 
less  as  the  stomiich  dilates  :  the  reflcAes  arising  from  its  interior  surface 
are  weakene<l,  and  until  the  irritation  Iwconies  extreme  the  vomiting 
machinery  is  not  called  into  action.  Speaking  generally,  vomiting  is 
periodic  and  eharact«>ristic  in  cases  in  which  dilatation  has  come  on 
gradually  from  mechanical  causes,  in  the  midst  of  compamtivc  health ; 
though  in  atonic  cases  in  which  the  ^'i»cus  has  yielded  undrr  the  shadow 
of  oxhanst.ing  constitutional  mal.idies,  it  is  far  from  unknown.  But  in 
atonic  cases  the  vomiting  is  not  pcrimiicjil  but  occasional ;  it  is  nol 
pumping  nor  voluniinoiis,  but  consists  nither  of  mucous  fmih  ainj  u  little 
fermented  food,  as  if  an  intercurrent  gastritis  were  ibo  inunediate  cause. 
In  &  lady  now  under  ray  care  for  persistent  gastric  distcnsint)  JD 
neurasthenia,  the  consequence  of  domestic  sorrows,  such  vomiting  is  IH> 
infrequent  occurroncc.  In  olwtruction  the  vomiting  is  not  fre<(uc«t,  it 
d(Hw  not  return  after  m<i8t  of  the  meal*,  iw  in  cancer  without  olwtmciion, 
but  the  meals  even  of  throe  or  four  ilays  accumidate.  Moreover, 
individuals  differ  a  good  deal  in  reailiness  to  vomit.     Again  in  obstrnctive 
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ctuet)  eructulions  of  food  are  uriu»u»l ;  thu  stomiich,  now  unable  to  expel 
BTnall  qwititities  from  time  to  time,  when  tta  burden  bet-omes  intolerable, 
ia  jitMiveljr  emptied  by  a  sudden  impnUfl  of  the.  abdominal  mtu^hinory. 
Tbo  dyspeptic  who  suffers  from  acid  or  oflensivo  eructations  probably 
has  no  stittic  dilatation  of  his  stomach. 

AVhiitcvct'  the  history  of  the  disease,  vomiting  in  olMilrnction  is  a 
oonservatirt;  prmesa ;  by  thus  unloading  himself  the  patient  geU  along. 
Under  the  weary  educjttiou  of  aHlicUon  the  atiduminal  muscles  Wconic 
trained  to  the  new  labour,  and  at  a  certain  height  or  at  a  certain 
weight  of  gastric  contents  vomiting  promptly  begins.  True  itausea 
is  not  usual  in  obstruction ;  the  contents  of  the  sac  are  cast  up  by 
contractions  of  the  alHjoun'iial  tuMR'le.'}  so  violent  ns  to  sbool  tho  foul 
Btn-am  from  the  mouth  as  from  a  pump.  As  if  by  re[>eiited  strokes  of  a 
pi.«ton,  thu  siKtuting  fills  the  pail  until  the  onlwjker  wonders  M-hence  it 
all  ran  cornel  The  vomit,  if  hi*UI  up  to  rnnBniitted  light,  is  usually 
darkish-grey  in  colour,  and  streaks  of  a  lighter  grey  mucus  are  suspended 
in  il ;  on  the  top  is  a  darker,  bmwtiitih  froth  :  at  the  bottom  is  a  depo«it 
of  solid  matters  ;  chiefly  fotxl-remnants  mixed  with  mucus,  sjtrcinaCT  yeast 
ccliri,  and  other  microlws,  liy  the  microscope,  or  witb  the  naked  eye, 
matters  sw;dluHed  many  days  or  even  weeks  previously  may  Ihj  found. 
Ill  the  washings  of  tho  stomach  of  a  woman  suffering  t-'^verely  from 
gastrectasis,  the  late  Sir  W.  Broadbent  found  (privat*?  report  to  myself),  on 
a  certain  31st  of  March,  a  r«<mnant  of  preserved  ginger  which  had  hoen 
eaten  on  the  previous  Chiistrnjis  Day.  She  uas  certain  that  she  bad 
never  eaten  of  ginger  since  this  day.  In  wimo  cases  hydrochloric  acid 
is  to  Ih!  detected,  often  imiced  in  no  small  qimntity  (Cahn  and  v. 
Mering) :  it  seems,  therefore,  that  in  these  large  accumulations  hydro<rhloric 
acid  cannot  always  arrest  fermentation.  The  vomii  prnbiility  contains 
also,  as  wo  shall  see,  certain  poisonous  products  of  which  little  is  ucciu-- 
ately  kuown^  but  which  may  lie  charged  with  |iei-il  to  the  patient  never- 
theless. UnfortuiiitUly  tho  vomiting,  violent  as  it  nmy  be,  does  not  quite 
empty  tho  cfivity  ;  and,  as  in  the  wise  of  other  hollow  orgjins,  u  little 
puddle  ronuiins  to  contaminate  all  food  subsequently  taken  in.  The  relief, 
however,  such  as  it  in,  ts  welcome  ;  for  s'^mie  hours,  or  for  a  ilny  or  two, 
the  sufferer  is  freed  from  urgent  distress.  In  the  cases  described  by 
Kussmaul.  under  the  name  of  "Tiefstand,"  when  the  stomach,  by  means 
of  tight  lacing,  or  other  dislocating  agency,  is  thrown  into  a  loop  so 
that  the  pylorus  apprfwii-hes  the  cardia,  the  smaller  curvature  bet^iming 
acute,  the  large  curvature  extending,  and  the  whole  organ  falling  deeply 
down  into  llic  alnlomen  {ridr  arU  "  Visceroptosis"),  vomiting  may  become 
dtffictUt  or  impossible ;  so  that  stphonage  is  of  urgent  importance.  Yet 
even  in  sling  stomachs  descended  to  tho  hj-pogastrium,  vomiting  takes 
place,  in  most  cases,  ngorously  enough. 

.Vttwim  Sfftiiptonw. — Vertigo,  which  is  a  characteristic  symptom  in 
atonic  ilistenston,  may  not  be  toxic  ;  often  it  seems  due  ntther  to  some 
reflpK  process.  Trouiseau  in  his  empba.<^is  on  ifiiigo  a  stomachn  laeso  was 
probably  obseiMng  oiscs  of  auinic  distension.     It  is  usually  reliered 
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almost  Jit  once  by  the  Hrv,  non-fermenting  diet  recommemled  on  p,  548. 
But  hcsidofl  iho  doprcssion  of  spiriw  which  cannot  fail  to  be  prciienl 
ill  »u  abdominal  malady  eo  pei'sistcnt  and  so  full  of  misery',  there  are, 
in  not  a  few  of  tliciic  pationttt,  iiyaiptom»  which  suggest  a  more  specific 
cuuse.  Tliu  weury  and  dishejirteneil  aufferer  fallfi  into  n  melancholy ; 
he  is  annoyed  by  strange  sensations  ;  he  is  fretful,  sleepless,  jind  subject 
to  iiightmAres ;  bis  head  acbo«,  and  M-ith  ihe  he^tdtiche  uiiiy  l«  linuiiiu, 
vertigo,  or  visual  disturkinces  :  ho  ch^n  may  fall  inttt  a  syncope,  nr, 
worsfi  than  this,  tetany  or  conxuleions  may  appear,  which  if  complete 
or  leading  to  coma  are  nearly  always  faUd  (Trovclyan,  Kottflon)  (nV«  art 
"Tetany,"  Vol.  \'III,  p.  17,  1899).  Trousseau's  obw-rvatiiins  of  tetanV 
in  diildren  arc  wuH  known.  These  more  ahirming  and  indeed  jjeriloai 
conditions,  alihciugh  they  are  jwculiar  to  children  or  pensonii  whose 
nervous  controls  are  reduced  by  stArvntion,  seem  to  depend  ii|V)n  the 
forumtion  of  poisons  in  the  stODiach  ;  Ewald,  indevd,  in  a  caf^  of  tctAny 
of  intestinal  origin,  discovered  a  kind  of  ptomaine  in  the  urine.  SeoAtor 
was  perhaps  the  first  to  suggest  the  possibility  of  this  kind  of  auto- 
intoxication. M'Kendrick  and  Halliburton  and  Bouveret  and  FWvie 
injected  fluid  from  the  stomachs  of  such  cases  into  aiiinialx,  and  the 
latter  obtiervurs  set  up  tottnic  conmlsions  tliereby.  They  stiti:  that, 
oven  in  cases  of  such  severity,  an  excess  of  hydrochloric  acid  will 
altiigcthcr  prevenrthe  forniiition  of  thcjic  poisons.  Uouchord's  arguments 
on  auto-intoxication  we  cannot  ignore,  even  if  we  think  some  of  them 
oxaggcrated.  Other  physicians  also  liave  insisted  upon  some  aucb  tx- 
planation  of  phenomena,  which  in  their  4)i-igin  are  as  obscure  as  they  ar** 
lethal.  Ilithert)!,  however,  it  miwt  I>e  admilt*xi  that  experimenuil  and 
ehemiuiil  reseaiches  on  the  subject  Lave  led  only  to  negative  and  con- 
tnidictory  results,  for  Miiller  sought  for  t4>xic  Ixxlies  in  the  dilated 
stomach  of  such  a  cnjie  with  negative  results  ;  and  althougli  Hrieger's 
peptotoxiii  can  l>e  obtainetl  in  the  laboratory  from  fibrin,  it  has  not  Imco 
found  in  the  living  slonuiL-li.  I^orcnz,  von  Jaksch,  and  von  Ntionlen 
have  found  aeetomi  in  the  sumiachs  of  pei'sons  apparently  poisoned  from 
their  own  organs ;  acetone  might  arise  out  of  milk  fermentntion,  but  as 
on  al>st>i-ption  it  is  more  or  less  oxidised  it  eould  scarcely  accumulate  in 
<lKMgerous  quantities.  Nor  can  any  great  harm  come  of  the  decom[x>sitioB 
of  fat  or  of  carlHihydrates ;  to  generate:  toxins  we  look  rather  to  albu- 
minous ingest.1,  but  such  a  conversion  must  surely  be  checked  in  this 
presence  of  a  large  quantity  of  iwid,  even  if  the  acid  l»e  ^trganic  ;  and.  m 
a  matter  of  fact^  such  products  of  Hlbuniinous  decom|>05ition  as  phenol 
and  indol  are  very  nircly  found.  Alcohol  is  »ud  to  favour  the  occurrence 
of  tetany  ;  and  till  this  ol>servation  is  refuted  it  will  be  our  duty  to  aroid 
alcohol,  if  possible,  in  our  dietAr}'  or  ti'eatment.  Alcohol,  again,  nuty  he 
mischievous  indirectly  by  facilitating  alisorption ;  or,  as  one  of  the  ftiw 
things  which  are  absoi'l)ed  rapidly  from  the  stomach,  while  pamiiig  into 
iho  blood  it  might  promote  a  contrary  osmosis  into  the  cavity.  In 
discui<«ing  the  causes  of  a  [toisoning  which  at  least  is  to  be  rocogniscd 
in  its  effects,  wc  arc  reminded  forcibly  of  Bunge's  new  of  the  stonMeli, 
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not  as  the  chiof  organ  uf  itutrilion,  ii  function  M-hich  be  attiilxiies  rutlicr 
to  the  iiit«slino,  Ijut  as  the  scBt  of  the  prolcctivu  flii»iufeclitiu  of  iii^'UNtJi 
Iwfot  ts  they  gu  fitrthtir.  How  important  the  stonincb  chvmi::'trj'  is  in  the 
pn^'entioii  of  Kurh  Hangrroufi  poisonii  as  th^i  typhoid  and  the  choleraic  is 
well  known.  It  may  l>o,  therefore,  that  the  brew  of  poison  is  cluo  nuga- 
lively  lu  gastiic  inofhcicney  nithcr  than  to  jx>sitive  concoction.  In  the 
Ctt»rny-Kni»iT  cx]Kirinifni«,  whtm  thf  stomach  wiw  rotnoved  from  dogs, 
the  nnimnts  were  poiaoncl  hy  foul  (Icsli  which  in  the  nonnal  stale  they 
woiild  have  devoured  with  impunity:  and  Pawkiw  ol>-ierved  a  liku  result 
ill  dogs  after  section  of  the  vagi.  Some  rceent  experiments,  however, 
have  thrown  douht  also  npon  thifi  ^nstric  factor  in  disinfection  ;  inore- 
Mer,  tetany  may  arise  in  dilatittion  of  the  colon,  and  vanish  or  relapse 
PPifcho  colon  is  wafihe«J  out  or  left  to  itself  tl^M^neiul  anil  (larrod). 

The  notion  that  tetany  is  due  to  the  luet'e  degicciition  of  the  tissues 
18  unHiip[M>rted,  Bumlierger,  altliough  helieving  that  auto>in  toxical  ion 
is  at  the  iKrttom  of  tetanoid  accidents,  while  reviewing  among  other 
possible  causes  a  reflex  irritation  arising  fi-oni  the  wulls  of  the  stomach, 
dwells  upon  the  desiccation  uf  the  tissues.  The  most  iniporlwiii  "  desicca- 
tion,"* surely,  nntst  he  the  thti:kening  of  the  blood  from  imjwrfect 
jtbsorj'tion,  which  I  have  compared  t^  that  in  eliolora;  and,  as  in  this 
|i|pease,  it  is  apt  to  pro<Iucc  niorhid  phenomena  of  its  own,  {xi&sibly  even 
Homy  ;  ccrt;iinly  cramp  of  the  limlis  is  common  in  giuttrectaais.  The 
prevalent  working  hypothesis,  however,  is  that  the  cause  consists  in 
one  or  more  solnble  jHiisons,  formed,  or  at  ;uiy  rate  prt-sont  unneutral ised, 
in  the  stomach. 

Tetany,  or  other  acute  nervous  disturlmnce  such  as  convulsions  or 
coma,  and  death  have  occurred  not  a  few  limes  during  lavage  ;  and, 
lienoficent  as  lavage  is  on  the  whole,  it  id  alleged  that  rnitbreaks  of  tetany 
nwy  he  determined  hy  this  operation.  Dr.  i^ltau  Fenwick  has  carefully 
considered  this  practical  (jucstioru  That  lavage  crejitcs  the  dangerous 
factor  seems  improbable,  but  it  may  dolei-mine  the  absorption  of  it ;  as  Mr. 
Mayo  llobson  has  observed,  tetany  begins  with  [laiiifid  gastric  coninjctions, 
which  the  mere  contact  of  the  tube  may  set  agoing.  But  Prescbfeld 
and  others  have  seen  tetany  appeal-  spontaneously  in  cases  of  dilated 
sUmvich  in  which  lavage  had  not  been  jiractised  {vidf-  art.  "Ulcer  of 
Stomach,"  p.  470).  Whatever  the  mode  of  the  generation  or  of 
abGOrption  of  toxins,  if  such  there  be,  careftd  lavage  should  rather  eleiinse, 
and  prevent  evil,  than  be  itself  the  ciuse  of  the  tetany  or  convulsions, 
ihough  it  is  conceivable  that  the  wa.shing  or  a  mere  iniutiation  at  some 
critical  moment  may  start  the  proce-*-*.  It  is  the  duty  of  the  physician, 
iheroforc,  vigilantly  to  watch  for  conical  ajKism  of  the  fingers,  or  inward 
thumb,  and  from  time  to  time  to  test  the  forearm  reflexes.  Happily 
these  dangerou.t  accidents  are  very  rare.  For  fifteen  years  my  ex- 
perience of  gastric  lavage  was  very  large,  yet,  except  in  minor  degreee 
and  in  childi-cu,  I  never  saw  tetany  or  convulsions  in  such  cases,  either 
tinring  siphonage  or  otherwise.  Tettny  has  never — to  my  knowledge 
^-beon  recorded  in  more  atonic  distensions  of  the  stomach. 


Puripliuml  nuuritiii  Ims  1>c«n  rRcunled  as  a  cuns«quoiicc  of  dilnUticn 
of  the  stomach  (CWr,  Clemensha),  in  cases  in  which  other  causes,  mth 
as  alrnhnl  or  spci^itic  irifecliotis,  were  excliidod.  In  I'temcnsha's  cue  tfaetr 
was  also  nn  optic  neuiitis. 

Finnlly,  Ilouchanl  flescrihcs  an  arthntia  in  patient*  aulTerinp  from 
(lilaUitlun  of  the  &t:onia(.-h,  and  attributes  this  also  to  tho  altsoqitioii  of 
poi»on  from  tiie  alimentary  canal:  I  cannot  call  to  mind  any  instuca 
of  this  swiuynco  of  yventa.  

Physical  Signs. — IiK^fifftUut. — Emarintion  is  «o  commonly  asaocii 
with  gaatroct.'u*is  that-  inspection  of  the  alwlomen  alont*  oden  toll* 
talc.  Not  infrequently  the  outline  of  the  distended  organ  mn  be  seen, 
and  dciiionstraleii  to  a  cluss;  the  breach  thits  made  in  tho  symmctr}' 
of  the  contoara  of  the  aWonien  is  very  ehantcteristic,  the  fulness  usiialljr 
lying  towanl-t  the  1i'ft  hvi>(>chondi'iiun.  The  MUlomen  nerd  not  be  |iro- 
tu1>erant  as  a  whole,  and  nsurtlly  is  not.  "The  light  .shonld  be  at  iW 
head  or  fool  of  tho  lie"].  Until  in  the  upright  iwsiticn  "viscero|it.o«i»"b»i 
to  be  considcrud,  the  [tatient  must  t>e  rci'umWnt^  with  a  pillow  pUccd 
under  hta  knuex  to  elacki-n  the  alidominal  miiBcIett ;  for  in  tiie  apngtil 
position  tho  resonant  area  is  usiiitlly  cliuiitiished.  With  a  hi^h  diaphngm 
tbc  normal  atonuich  may  reach  tht>  tifih  rib  (Stacey  Wilson),  but  in  thii 
case  the  resonant  area  is  constant  for  all  piutitionH.  Nof  ithclvss  thi« 
canae  of  a  risa  nf  the  stomach  upwarrU  must  be  considered  in  thr  light 
of  all  the  con<lition6  of  the  case.  Wlien  the  main  ^nntcnra  of  the 
stomach  are  visible,  and  especially  the  upper  contour,  the  nrgmi  if 
deriingod,  yet  it  may  not  be  dihitod ;  it  may  be  simply  ili^ibioed. 
or  coiitract-ed  and  thirkened.  The  lower  curvature  shouhi  cnias  tlu' 
epij^Lstriuu^  aliout  the  line  of  thi>  ninth  costal  cartilage,  but  if  it  tUie*  not 
transgR'ss  the  line  joining  the  iliac  crests  the  distension  may  bo  within 
the  bound)f  of  the  normal,  or  at  any  rule  the  b'lumat'h  may  )>e  nblo  to 
recover  itaelf  in  due  course ;  hut  in  such  cases  the  upper  contour  will 
usually  bo  inviaible.  In  many  thin  persons  after  a  meal  a  too  Hntuknl 
stomach  may  bo  aeon  and  felt  us  a  protuberance  in  the  epigaitLrium  ;  hu> 
in  dun  time  it  recedes  within  itA  proper  limitH.  Snmeiim<«  tho  <lia^OBi<^ 
in  facilitjited  by  makin*;  tho  pntient  stand  up  and  so  placing  him  thai:  th<- 
light  falls  obliquely  uikju  the  abdomen.  Any  variations  between  li» 
vertical  and  hoHzontal  postures  will  of  course  Iw  noted. 

If  the  hirger  curvature  sweep  down  }>«l<nv  the  tnuisverse  line  fmiu 
10th  to  10th  rib,  rising  a^in  in  the  left  hypochondrinm  up  to  the  loth 
rib  or  hijjher.  and  the  lessor  curvfttwrc.  or  rather  the  upper  contour,  be 
visible,  thei-c  is  more  than  a  tninsicnt  diut^^-nsion  :  tho  stonuioli  is  prohilily 
stretched  Iwyond  its  capjicity  of  resilience.  In  gnws  fec<!ers  the  »I>domiiui1 
walls  are  Uitunlty  too  fat  to  permit  the  outlines  evon  of  a  bi|*  stomach 
to  bo  seen.  In  cases  of  dislociitiun,  usuhIIv  of  course  with  iuopd  Uf 
Ies«i  ext«nsion  and  dilaUition,  the  lower  niargln  may  sweep  down  to 
the  pubes:  the  liver  and  kidney  may  bo  displaced  and  iKd[mbIc,  and  llie 
colon  also  pullfKl  downwards.  If  tho  stomach  Iw  thiokcncil  it  aui  Iki 
gra5{>cd  easily  oncdigh,  or  adhesions  of  the  pyloric  portion  to  neighUiarii^ 


atnicturea  dotected,  or  condensed  tissues  around  an  inTetemte  nicer 
palpAied,  as  in  ii  case  I  ri-oeiuly  saw  wiih  .Mr.  Mnyo  liobson.  Here 
again,  however,  the  possibility  of  a  mere  displticemcnl  without  gr«ut 
dilaUtioii  must  not  be  furgottcn.  Tiie  position  of  the  upper  con- 
Inur  and  the  other  factu  of  the  ejLso  will  pn>liii)>ly  prevent  etror  in 
ihis  resjiect.  The  gastric  roBonanco  crosses  tho  median  line — save  for  an 
inch  or  so — in  very  few  cjises,  nomial  or  morbid  ;  in  disphtconiont  tho 
prominence  of  tho  cushion-like  stomach  Wtow  il«  [lonnal  jKMitioii  iiMunlly 
oontrasU  plainly  enough  with  the  "»Ciiphoid  "  epigjiatritini,  left  hollow  by 
it*  descent.  The  upper  border  often  travels  up  and  linwn  with  tho 
breathing,  or  seems  to  do  so.  In  ibc  hollow  the  abnormal  aorlji  beata 
very  |Hd|)ably,  and  many  caaes  of  "throbbing  aorta"  in  neurotic  wiimcn 
are  <d  this  kind. 

If  the  outline  of  the  stomach  be  not  visible,  or  be  indistinct,  or  its 
rohimc  not  Mitliciently  nia)iif<.-Hl  for  rliugriOfiiH.  further  means  must  Ix* 
employed.  Tho  stomach  mi»y  be  revealed  by  adniiniBtoiing  to  tho 
patient  an  alkaline  carbonate  followed  hy  an  iu:ii],  »f)  that  gas  may  l>e 
given  off' and  the  stomach  intlaterl.  MoBt  physicians,  like  von  /ierassen, 
prefer  this  plan  to  any  other ;  he  gives,  in  the  more  largely  dilated 
sUimachH  in  adult^^,  about  100  gratmi  of  ifxlium  bicarbonate  and  80  of 
tartaric  avid  ;  but  in  moilcrate  cases  even  a  ilrHchni  of  bicarbonate  of  sothi, 
followed  by  half  a  drachm  of  tartaric  acid,  in  small  qmintitios  of  water, 
will  suffice  to  throw  the  sao  into  relief.  With  care  this  method  is  neither 
injurious  nor  very  uncomfortable,  as  Prof.  Sjiundby  testifies,  who  also 
prefers  this  methml  to  inflation  by  the  air-ball.  To  tho  emptied  or  fastinf^ 
stomach  ho  sometimes  atlminii^terrt  even  as  much  as  two  dmchms  of 
bicarbonate  of  30<la  and  a  drachm  and  a  half  of  tjtrtaric  acid.  Other 
authors  protect  tluit  in^nftlation  by  the  airbtill  and  siphon  tid>c  is  far 
Iwtter,  as  by  it  the  qtuntity  of  air  can  Im;  readily  inercaseil  or  diminished  ; 
but  in  the  ordinary  course  of  private  practice  these  advantages,  whether 
for  inllatiun  or  for  chenncal  teiitittg,  ilo  not  couipcti>«Hte  us  for  the  in- 
conveniences of  intubation,  which  must  he  prcce<led  by  lavage.  However 
eaaential  the  tube  mjiy  be  in  tlu'rapeuticA,  by  parefnl  pdpatinns  and 
perctissioi»«  and  by  clinical  observation,  diatfuoBis  may  l)c  adequately 
made  without  it-  In  atomic  dihitatiou  with  (<lack  pylontn  these  iidlution 
tfvU  may  be  defeated  by  the  rapid  eanipe  of  air  into  the  bowels.  Pepper 
and  Stengel  think  that  by  inflating  quickly  at  first  a  spasm  of  th?  pylonia 
is  sol  up  which  prevents  this  es<-ape.  At  best  the  distension  is  fugitive, 
and  the  <»bf>crvations  must  be  mwle  as  quickly  as  i»ossible. 

To  try  to  map  out  the  sluiDach  by  j>oin-ing  a  large  quantity  of  sumo 
ftnid  into  it  is  to  forget  that  the  stomach  is  movable  as  well  as  dia- 
tensible,  and  often  very  tolerant ;  hut  much  assistance  may  bo  obtained 
in  pa1{tation  for  sphtsb  by  admintstcHiig  a  glass  of  water  just  before 
examination.  Manomoti'ra  have  been  contrived  for  the  estimation  of  the 
elastic  pressure  of  the  walls  of  the  visciis,  but  they  are  idle  toys. 

Porisialtic  movenientj^  of  tlie  smnuieh  are  ofion  To  be  seen  in  ob- 
structive coses,  especially  in  cicatricial  pylorus.    They  must  be  watched  for 
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before  and  after  food  :  and  if  movements  do  not  occur  dnring  inftpection 
they  may  oftert  he  olioiterl.  Flickin^;  wiiti  the  wet  end  nf  t%  towel  h  »iid  t<i 
be  n  gocMJ  w-ay  of  pfoducin;^  them  ;  but  if  the  stomach  be  cuptiblc  of  Lhein. 
iiiAni|mlAtion  usimlly  »(if1ic«fl.  A  Itirootir  the  BiKe  of  an  orange  may  rim  in 
the  ca)*<l!;ic  portion  and  travel  slowly  and  ainuously  towards  the  pyloni" ; 
a  innvcmont  whi«h  may  ho  reixuilod  eithor  spontaneously  or  under  the 
hatiilling.  Uevor^e  [H.>ri»tiUaia  in  occasionally  sihmi,  and  is  sivtiili<-ant  <^ 
pyloric  ob«trnciiiin,  biiL  in  the  main  prristalsiti  from  hdt  lo  right  will  provo 
to  be  gastric,  and  peristalsia  in  the  contrary  direction  colic.  In  most 
cases,  however,  the  sinuous  movomeuts  of  the  walls  arc  not  continDouAty 
visible  as  such ;  but  from  a  Hat  epigastrium  ii  large  boss  or  phantom 
tumonr  may  sudiUmly  fonn  under  the  eye,  and  falling  again  reap|Mjar  at 
another  part  of  the  gastric  area,  the  inl'ermediate  progi-ewion,  if  Mich 
there  Ixj,  being  lost  to  Kiglit.  .V  Kofl  lutd  fliit  opigaalriam  may  ihiu  at 
intervals  '*  rise  up  like  a  quartern  loaf.'" 

PaJ/HtiioH. — The  hand  |tiutscd  very  lightly  over  the  abdomen  may 
det-ecl  a  prominence  of  the  «t«mach  when  the  eye  failsi  to  do  so ;  for 
in  those  cases  the  abdomen  is  usually  slack.  In  the  larger  number 
the  nature  of  the  prominence  is  sriircely  to  ))e  mistaken  ;  the  organ 
hitiid  a  stinsation  as  nf  an  air-<'ntthii>ii.  wliirh  is  rery 
If  peristalsis  arise  under  the  hand  at  the  &amc  time 
is  easy ;  but  the  giistric  walls  may  be  boo  slack,  or 
the  contonte  not  such  as  lo  produce  this  action.  Sometimes,  however, 
hiind-pro&suro  upon  any  tumidity  ahiout  the  pylorus  will  force  up  the 
sac  into  a  Im^s.  Movements  of  this  kind  become  apparent  only  in  casm 
of  a  chronic  course,  in  which  the  coi\ta  of  the  stomach  are  by)M-i'tniphieil ; 
in  cases,  that  is,  of  pyloric  ol«*lnicti<tn  of  wlialt<vcr  kind,  whether  the 
stomach  be  dilated  or  contracted  :  on  tho  other  hand,  it  is  prt^ibable 
that  palsy  of  the  gastric  walls  is  never  complete  except  in  very  ej(tr«me 
conditions,  such  aa  collapse.  The  pylnnis  is,  in  my  experience,  never 
{Milpnble  except  under  morbid  conditions;  even  if  it  be  granted  that  ihe 
abnormality  be  only  spasmodic,  the  condition  is  more  Ulan  one  of  trnuf^ient 
constriction  ;  for  instance,  the  stomach  may  have  swung  frotu  iu  duodenal 
connexions  to  the  left  ('*  vertical "  or  '*  subvenical "  stomach) ;  but 
normally  the  pylonis  haa  not  more  than  a  2  cm.  shift.  A  healthy  bnt 
dislocated  pylorus  lying,  let  na  say,  across  the  line  of  tho  right  rectus 
«1m>vc  the  navel— may,  however,  be  pei'ccptiblo  enough,  and  contract  ami 
relax  under  the  hand,  perhaps  with  lx)rlM)rygmi,  in  [wriuds  of  some  tlO 
seconds  or  so,  thu»  simulating  tho  large  pylorus  of  infancy.  In  u  case  I 
saw  in  March  1007,  the  pylorns  was  to  Iw  felt  in  all  its  phases  ol 
contraction  and  relaxation  quite  vertically — that  is,  to  tho  left  of  the 
left  rectus  and  below  the  iliac  line.  On  operation  wore  found  two  chronki 
nicers,  but  a  normal  pyloric  orifice.  A  stable  transverse  l»ody  palpable  in 
the  "  scaphoid  "  Kpaeo  above  a  dropped  stomach  is  prol»ably  thi*  {uuirrwaa, 
or  at  any  nil'*  must  not  be  mistaken  for  the  pylorus, 

Th.'  "  ^laah  ''  is   suught   for   by  placing  the   right  band  under  tba 
patient's  left  flank,  and  the  left  hand  about  the  navel ;  the  two  hands  are 
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ifaen  sharply  thrust  to  and  fro,  either  altcriuittily  or  lugclher :  or  the  two 
faitntls  may  be  ptaoeil  un  iha  lilniomfii,  ;tn<l  tbu  sutiden  (liB))biceTneiitg 
repented  ;  or  JM^ain  hy  gnuii'ing  the  iliac  ci'Osl-s  the  aMoiucu  may  be 
shnken  na  a  whole.  A  little  patience  m»y  be  reqiured  as,  even  in  a 
diUted  stomach,  a  deHnite  ttphuh  itt  not  often  obUiined  »t  tint :  it  wonid 
Mem  that  some  [Kietdiar  diHlurbanco  of  the  gaseous  mid  tluid  contents  i» 
necessary  to  pruduee  it :  the  fipla^h  once  obtained,  however,  may  usually 
be  rcprwluced  at  will  for  sume  little  time.  I  iim  deposed  to  say, 
in  i^ite  of  contmry  apiiiioiiH,  th^t  if  a  definite  s^pbiah  or  slop  is  obt^iiiied, 
some  RubstAntial  extonnion  of  the  stomach,  or  colon,  exists.  The 
difficulty  is  that  equelchy  sounds  may  be  produced  which  may  indicate 
flaccid  distended  wulls,  but  are  not  conclusive  us  to  dilatation. 
Practice  alone  will  enable  the  physician  to  distiitguiBh  between  the 
mimic  };<pielches  and  the  uiimist.-ilcHliIe  spiiifth.  The  former  are  not 
micommon  in  women,  or  in  spare,  dyspeptic,  long -chested,  nervous 
persons  of  either  sex,  who  are  alao  Bubject  to  the  so-called  crying 
bowels — spontaneous  and  long-continued  gurglings  which  arc  sometimes 
so  annoying  as  to  drive  the  sufferers  oiat  of  aoriety.  Many  years  ago 
I  pointed  out  that  in  some  neurotic  girls  some  such  sounds  are  rhythiniciil 
with  the  rv-spiration,  or  arc  called  forth  by  deep  inspiiJiUoii.  In  tlioin 
the  respiratiun,  even  when  farced,  is  almost  wholly  diaph nigra atic,  and 
the  troubUwnme  disorder  may  be  dispi^Uod  by  promoting  the  expansion 
of  the  chest.  In  patients  such  aa  these  nwinipulation  oft«n  brings  out 
4quelchy  sounds  which  simulate  the  splashing  of  guKlrcctasis,  but  they 
iHre  not  identical  with  its  unmistakable  variety  ;  the  wave  is  not  dashed 
to  and  fin  agiiuist  the  hands,  Syniorw  P>cles  advised  that  the  sletho- 
scope  be  pluced  on  the  upper  limit  of  tho  giistric  resonance,  and  the 
flnt  hand  hiid  upon  the  hy|Ricln)iidrium  mid  sharply  pre*iHi!d  inwjinlw 
and  upwards,  when  the  wave  of  duid,  if  present,  will  be  autlible,  to  be 
l08t  instantly  on  shifting  tho  instmment  just  outside  tho  line.  On  the 
other  Iiand,  I  do  not  admit  that  oven  tbe»«i  etjuivoad,  wnshy,  squelchy 
Munds  are  to  be  obtained  frnm  the  heidthy  stomach,  even  in  thin 
persons,  or  after  heavy  Hatulent  nieuU.  If  the  stomach  be  adapted  to 
its  content«,  splashing  or  gurgling  shoidd  not  occur.  I  have  trie*!  Hcoros 
of  times  to  obtain  them  in  myself,  ajid  I  have  failed  l^j  elicit  them  tii 
any  patient  whom  I  conid  wholly  acfpiit  of  gastric  attiny.  Still,  between 
such  soimds  and  those  which  may  indicate  modcrat«  degrees  of  disten- 
sion, it  is  true  that  doubt  may  arise,  or  distinction  be  impossible;  for 
iiiHtance,  in  chtototic  girls,  in  whom  degrees  uf  gjL<^tric  flaccidity  are  not 
uncommon.  A  splash  may  often  bo  proilnced  in  the  colon,  or  possibly 
in  the  rtniall  intestine  ;  in  such  doubtful  cjises  the  splash  should  lie  sought 
before  food  is  taken,  as  for  instance  in  the  early  morning,  after  the  i^itient 
has  drunk  a  gla.4s  or  two  of  water.  Flaccldity  of  the  mu»<cidar  wall  of 
the  abdomen,  of  course,  facilitates  the  examination;  but  a  *"boanl-like 
alidonifu "  rarely  conceals  a  diUted  stomjich.  When  the  stomach  is 
pressing  up  tho  diaphragm  and  encroaching  upon  the  region  of  the  left 
thorax,  the  heart-sounds  often  take  ou  u  consouatiug  or  metallic  ijuality, 


but  this  cUuig  mity  uot  bu  indicalivo  of  more  tbau  a  temporary  wixtdi- 
nen. 

Peraumm.  — This  means  is  more  valiuible  in  detecting  gail 
than  is  generally  admittorl ;  the  difficulrr,  rtspecinlly  in  the  obacurer 
often  lies  in  the  distinction  by  perciission  alone  between  rcwnance*^ 
stoiuuch,  of  culon,  or  uf  disienUud  small  iiitetititic.  The  colon,  indeed^ 
may  uvorride  the  sUMnai^h.  By  iwrcussion  after  inllHtimi  Lbi^  upper 
eontoui'S  ettpceially  may  be  definodr  and  fram  this  some  ostinintti  m^y  bo 
oiade  uf  rutained  ingcata  aud  secrelions ;  in  a  few  cjumjs  a  @hifiiji>;  line  of 
(lulnoss,  as  of  shifting  contents,  can  be  detci'ted  when  the  patient  rolU  over, 
or  changes  frnm  the  standing  to  the  supine  pcutiiion.  UsiuiUy  in  Lbs 
upright  position  the  stomnch  recedes  from  the  surface  and  the  jwrcuMiiin 
an*u  is  much  reduced.  In  no  ease,  of  coui-so,  doe«  peix-nssion  reveal  the 
border  of  the  smaller  curvature,  though  iu  dropped  stomach  tlus  (turtioD 
of  it  becomes  more  and  mure  apjMiront.  The  lower  line  of  resonance 
should  not  descend  lower  tbiin  two  fingers'  breadth  alwve  the  navel  at  any 
hour,  and  the  oniergence  of  the  antnd  portion  from  lielow  the  livei-  is  al«r;ivs 
morbid.  Prof.  O^ler  states,  on  racjinoivski's  authority,  that  the  gn»ta»t 
vertical  diameter  of  giLscrtc  resonance  in  the  normal  stomach  varies  frtMn 
10  to  14  cm.  in  men.  and  is  about  10  cm.  in  women  ;  but  to  measure  the 
capacity  of  stomschs  in  general  by  so  numy  centimetres  of  resoujuit  area  on 
the  surfuco  of  the  alxl'traen  is  very  falJaciouH.  ITiere  is  no  "  st^jmach  not*," 
pro])er]y  so  called  :  with  the  tone  and  tension  uf  its  walU  the  rcsonanou 
varies  thmugli  a  wide  (rompa.ss,  though  in  most  esses  in  which  stomach  ami 
colon  ui'e  both  inflated  u  ditference  of  note  or  clang  on  travelling  from 
the  one  surface  to  the  other  is  notable  enough,  especially  if  one  of  the 
notes  is  carried  into  the  right  hypochondrium.  In  some  such  cams 
the  area  of  hepatic  <1ulness  is  dirainiithed  by  this  encrnaehment  of  tluc 
hollow  organs.  In  atonic  cases  the  area  of  gastric  resonance,  instead  of 
descending,  usually  lies  rather  above  than  below  the  normal  position.  A 
oomraon  feature  is  the  rise  of  the  vault  of  the  fundus  1>eyi)nd  the  nonnal 
line  of  the  7th  (or  at  highest  the  6th)  rib,  to  the  4tli,  ;ind  lat«i»lly 
to  the  {lostcrior  axilkry  line.  In  dropped  stoutach  uf  course  this 
resonance  is  removed.  The  resonance  laroly  transgresses  the  middle  linn, 
or  but  for  an  inch  or  two,  though  in  some  cahos  the  antniin  so  oxparnb 
as  to  )je  confiiseil  with  the  fundus  in  one  uniform  sac  At  no  time  afur 
food  does  a  flaccid  stomach  grip  its  coulcnta  so  as  tu  aflbrd  no  rcaunanoe; 
but  it  is  motit  extended  some  little  time'  after  a  meal. 

.■t uxulttition  alone  is  of  little  or  no  use.  Combined  auscultation  and 
[lercussion  aftbrrls  a  methcfl  of  mapping  out  the  stomach  or  colon  which 
by  some  oljscrvcrs  is  highly  valued,  I  have  not  succeeded  in  nuking 
much  of  it,  nor  of  coin-tapping ;  but  the  fault  nuiy  well  bo  my  own.  ll 
is  practised  by  strokim;,  scratching,  or  tapping  the  abdominal  wall 
radially  outwards  from  the  boll  of  the  stethoscope  placed  over  (he  area 
presumably  gastric.  (For  the  signs  obtained  by  siphonagc  vidt  subaocUoo 
Diagnosis,  l)clow.) 

Dlag^nosis. — From  wliat  hiu  gone  before  it  is  clear  that  the  diagnosis 
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of  dilatalion  of  ilio  stoiniich  must  be  mado  by  looking  ut  the  abdomen, 
by  handling;  it^  by  puffing  out  tho  organ  witli  t-jtrlwiiic  acid  or  »n  intlator, 
Aiid  by  percussion  with  and  Hntbottt  simulLitieoiia  auscultation.  The 
physician  will  also  have  tiie  holp  of  th><  symptoms  and  history  of  the 
case.  By  these  simpler  means  in  ihe  large  majority  of  oases  he  wi]I  be 
able  to  form  a  fairly  correct  opinion.  But  in  baffling  cases,  especially  in 
t}ioce  in  which  surgiai)  of>enitiDn  is  proiximxl,  to  these  nith  we  may  add 
A  ftkiagmphic  picture,  and  uu  invc»>tigatioii  of  the  coistenUs  of  tho  orgati 
by  siphoiiage — perhaps  the  mo!<t  valuabk*,  if  least  accepUiblc,  means  in 
obecure  cases.  Fintt  of  all,  in  pa^ssing  tho  tube  the  positioti  of  the  cardm 
may  he  ascertained]  ;  it  is  said  variously  to  lie  at  spots  between  the  9th 
and  mth  vertebrae -,  no  doubt  it«  site  is  variable.  It  rises  and  falls 
3  cm.  with  roepiratiou,  and  is  apt  to  be  dragged  down  If  tho  stoinach  is 
weigbtcil  with  much  fluid  (M'Caskey).  Time  aflor  time  to  find  con- 
8i(lend>lQ  remnants  of  fooil  in  the  viscn»  seven  or  eight  hours  ait«!r  a  meal 
gives  a  strong  presumption  of  motor  inrnlefjiiacy.  A  moderate  meal  is 
dis{)crscd  by  that  lime,  even  by  a  slack  Ktomach  ;  a  light  dinner  should 
be  disposed  of  long  Iwfore  the  lapso  uf  twelve  hours.  A  few  cubic  centi- 
metree  (20  to  30)  may  be  removed  in  the  morning,  but  this  residue 
ibould  never  contain  relics  of  food,  scaR'ely  even  in  microscopic 
quantities.  In  a  mild  case  tho  stomach  is  not  empty  in  live  or  six 
hours,  and  in  severer  cases,  eMpeclally  when  feeding  lias  been  tot> 
solicitous,  oven  after  twelve  hours  arrears  are  not  whoU}'  disposed  of. 
Luncheon  encounters  the  relics  of  breakfast,  and  tea  and  dinner  are 
piled  upon  the  relics  of  both.  Vet  I  would  not  pretend  that  the 
pnaence  of  remnants  even  after  twelve  hour!4.  however  significant,  is 
naeenartly  of  serious  import,  however  helpful  as  a  guide  to  treatment. 

As  regards  the  further  analysis  of  the  contents  of  the  stomach,  as  by 
the  method  of  test  meals  anil  so  forth,  I  regret  to  say  that  tho  holies,  and 
cveu  the  confidence,  of  oui-  chemical  brethren  luive  fallen  something 
short  of  full  justification.  In  too  many  cases  chemical  reports, 
occasional  as  they  generally  are,  prove  fallacious.  Correct,  no  doubt,  for 
the  phase  and  hour  of  examination,  such  a  report,  or  oven  a  group  of 
occasional  reports,  is  to  be  valued  as  no  more  than  one  of  many  signs 
and  sympt^ims  Ut  be  considered  comprehensively  and  together,  and, 
unless  liasod  up}>n  more  frequent^  various,  and  systematic  series  of  tests 
than  is  ordinarily  practicable,  must  not  be  allowed  to  prevail  over  ti-ained 
clinical  judgment.  In  a  certain  elderlj'  patient,  examined  by  three  or 
four  diHtinguisbed  physicians,  occasional  reports  on  test  meals  declared  a 
lack  of  free  mineral  acid,  and  malig?mnt  disease  was  apprehended.  The 
ease  proved,  on  the  contrary,  to  be  one  of  hyiterchlorhydria,  and  a  fair 
recovery  was  mndr-  The  chemistry  of  the  stomach  is  sul)ordinate  to 
bifdogical  variables  (title p.  401,  "Neuroses  of  the  Stomach"). 

A  progressive  diminution  in  the  average  quantity  of  urine,  and  dcsiuco- 
tion  of  the  tissues,  suggest  a  tight  pylorus.  If  bile  be  found  in  the 
atonuwb  the  pylorus  is  more  or  less  permtvihle.  In  obstructive  cases 
peristAlsis  is  likely  to  become  visible.    In  gastroptosis  tho  loner  border  of 
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tho  risciia  is  or  may  be  manifest ;  the  upper  border  is  leas  detiiute.  An 
iipwani  lift  of  tho  smmjirh  by  a  hij;h  diiiphragru  or  by  retnicliun  of  the 
k'ft  lung  would  be  reco^iiiswi  by  the  other  featui-cs  and  the  history  «t 
the  cu«u.  A  fiUlcii  stotiuich  is  nut  ricceH-sarily  u  dthitetl  uiir.  though  by 
kinking  in  the  pyloric  region  it  is  in  great  ihrnger  of  becoraing  aa  In 
ptoaia  other  visct^n,  especially  the  kidney  and  colon,  will  prolmbly  be 
difiplficcd  also.  Illtiminution  of  the  stomiich  from  within,  »s  pnu-'tisml  \iy 
Hinhoni,  and  by  Keichmaiiii  and  lierving  (ga»tnKliaph;tny),  luw  not 
fulfilled  its  promise ;  the  rays  undergo  so  much  diffusion  as  to  render  the 
mclhrrd  fallacious.  If  subj^utiitial  tumoui's  occupy  the  ^ilomavh  some 
opitcily  to  the  rays  might  make  ihum  maiiifvst,  bul  rarely  cotUd  lead  to 
their  discovery. 

The  atworption  methods  again  are  of  little  practical  value.  If  Ut  a 
patient  with  dilated  iitomach  poUissium  iodide  be  ndministered.  tho  dm^ 
instead  of  nppiwriiig  in  the  urine  in  mmic  ten  mimiU'Ju.  may  tjiku  an  hour 
and  more  to  present  itself.  Chloride*,  ajiain,  abundant  enou;i;h  in  the 
Htomach,  wouhl  bo  scanty  in  the  uriti^;.  In  utting  such  tcst8  hr  thcM,  hov- 
over,  it  must  be  remembered  that  rates  of  a1>sorption  and  eliminniion 
depend  on  too  many  variables  to  l>o  uniiorm,  and  where  the  delay  is 
considerable  the  diagna-^ix  will  have  been  made  by  more  direct  raeutu. 

Of  the  value  of  nulioscopy  in  doftnitioii  of  the  si?*  and  placo  of  ihe 
stomach  I  have  little  or  no  personal  knowledge.  Pnxilgious  do!»c«  of 
subnitrate  of  bismuth  (six  to  thirty  ounces  !)  have  been  given  by  mouth 
or  tulie,  it  is  said  with  impunity,  and  its  sbmlow  noted  accordingly. 
Tho  observation  shoulil  be  made  tjuickly  and  the  bismuth  then  siphoned 
out  Intracolic  injections  have  been  mmte  in  like  manner  and  the  areM 
compared.  More  manageable  means,  it  would  seem,  are  t  je  introduction 
of  a  large  and  insoluble  bismuth  pill,  which,  as  it  is  said,  will  rt>II  abont 
in  the  stomach  as  the  patient  is  turned  from  side  t{i  side,  so  that  ths 
curve  of  its  successive  positions  may  be  n'corded  on  the  skin.  Otfam 
(Dalton  and  Keid)  recommend  the  insertion  and  taanipulatton  of  the 
ordinary  tube  with  a  solid  metal  end,  or  charged  in  its  lower  length  with 
bismuth,  the  skiagrams  of  its  successive  positions  beins;  collated. 

if  the  stomach  l>u  very  capacious  downwsrds,  its  distension  is  doe  to 
mccbanicid  causes ;  if  oedema  of  the  feet  or  shins  be  present,  free  hydro- 
chloric Acid  absent  or  very  sctnty,  and  lactic  acid  present  ivithout  milk  or 
bread  diet^  the  mechanical  cause  may  be  cancerous,  though  not  nere«sarily 
of  the  stomach  itself,  and  occult  blood  may  bo  sought  in  tho  stools.  On 
the  other  hand,  an  atonic  stomach,  virtually  dilatt^^  often,  when  almoit 
empty,  recovers  something  like  it^  normal  limits,  when  effervescing  powdar 
or  siphonago  will  settle  the  qtiestion.  A  stomach  which,  whether  larg«  or 
not,  balloons  on  a  motlenite  dose  of  effervescents  is  atonic.  The  dta^raiis 
of  malignant  obstruction,  if  no  tumour  be  italfiablo,  must  depend  on  tho 
age  of  the  patient,  on  his  elinical  history,  and  oidy  in  some  degree  on 
estimations  of  hydrochloric  acid. 

For  some  remarks  on  the  diagnosis  of  hourglass  stomach  duo  to  tho 
scar  of  ulcer  the  reader  is  referred  to  p.  472. 
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The  following  3  cases  are  good  oxampl(^s  of  the  ocauioruil  difficulty 
of  (lingnosis: — Hayem  reports  tlie  case  of  a  mail,  aged  42,  who  was 
admiltcd  suffenng  from  dyspnoea,  cyanosis,  cold  uxtreniities,  arid  oodema 
of  the  logx.  A  HispiriK  niiiriniir  wii)*  hcanl  in  tht;  4th  iitt4!rcuHUi1  space, 
aiid  at  the  apex  a  humming  bruit  like  a  mill-wheel,  not  synchronouB 
with  the  heart  rounds.  The  urine  was  very  scanty,  hut  cfiiiuiined  no 
albumin.  The  aiNlorocu  was  distcndeil,  very  |Munfiil,  »iul  tight,  a«  if 
peritonitis  wore  present.  Tlie  stomach  was  now  fotirifl  dilatei)  to  a  line 
some  inches  lielow  the  navel.  Lavage  was  used  daily  with  great  relief; 
the  urine  was  trebled  ia  anioimt.  and  the  carrliac  luiumurs  ceased. 
After  death  stenosis  of  a  non-mali^nanl  kind  was  dlscuvcrcil  at  the 
pyU)ni8 ;  in  this  caac  it  would  seem  that  the  stomach  an^cated  the 
diaphragmatic  movement,  pushed  the  heart,  ui)w;ird&,  and  even  deformed 
its  chamber*. 

The  second  case  I  saw  with  Dr.  Laurence  Humphi^.  A  middle-aged 
lady  faintvd,  fell  into  collapse,  uiid  died  within  twenty-four  hours.  A 
thorough  examination  of  the  p:itieiit  was  im]H>si)ible,  but  we  detected,  as 
we  thought,  considerable  dilatation  of  the  stomach.  A  good  tossing 
splash  was  readily  obtaiimd,  there  was  a  tyu)]»iitniit;  area  and  a  definite 
cushion-liktj  tumidity.  The  acute  diliuation  uf  Fagge  uas  discussed,  but 
th«?  symptoms  di<l  not  point  to  this  alternative.  On  post-mortem  ex- 
amination the  bag  prov&l  to  lie  an  enormously  dilated  transve]-.<>e  colon ; 
the  stomach  was  small  and  retracted,  and  lay  high  up  luider  the  ribs. 

tn  old  or  cachectic  persons  the  stomach  may  l>c  atrophied  in  both 
mucous  and  rauseular  coats,  distended  and  i?vori  dropped,  with  fow  or 
DO  direct  symptoms.  Mr.  X.,  aged  66,  when  «N,'n  by  me  (December  20, 
1897),  was  emaciated  and  jaundiced.  There  were  "cushion  stomach," 
splash,  and  extension  of  gastric  resonance  to  the  5th  rib  and  posterior 
ftxiltary  line,  and  downwanis,  towanls  the  tmnsverse  iliac  lino.  On 
siphonago  the  fluid  ascended  with  difficulty  on  epigastric  compression. 
Carcinoma  of  the  liver  was  diagnosed  secondary  to  that  of  the  pylorns, 
but  at  the  necropsy  though  cancer  was  found  in  the  biliary  passages,  in 
the  stomach  theru  wtw  none. 

Prognosis.  — This  must  depend  greatly  upon  the  causes  ami  the 
degree  of  the  dilatation,  and  no  less  upon  the  date  of  the  diagnosis.  In 
my  experience  obstructive  dilatation  of  the  stomach  is  a  very  obstinate 
juu)  too  often  an  inciirahlo  malady,  unle-ss  relief  can  be  given  by  the 
■urgeoo.  Od  the  other  hanil,  after  perseverance  with  lavage,  largely 
dilated  stomachs  not  rarely  diminiah  aud  brace  up  uiitil,  if  not  a  cure,  a 
very  substantial  amelioration  is  obtained.  If  there  be  stenosis  of  malig- 
nant origin  the  prognosis  will  fall  under  that  of  the  primary  diiiease.  In 
atonic  dilatation  without  stenosis  the  prognosis,  as  a  rule,  ought  to  be 
hopeful,  but  the  physician  has  no  easy  tjutk  before  him  ;  in  atonic  diLita- 
tion  after  oxbaustinjj  disease,  if  the  degree  of  it  amotrnt  to  a,  troublesome 
complication,  the  cure  of  it  will  be  long  and  difficult. 

Treatment, — We  may  have  to  deal  only  with  an  overworked  or 
irritated  organ  becoming  insutlicient :  its  secretions  and  its  motor  activity 


full ;  food  is  deluycd  m  the  cavity  and  ihc  viscus  dilates.  If  so,  haw  ii 
this  chain  of  uvenU  to  be  prevttriledl  In  (lilHtation  conseqaetit  on 
Btenosis  there  miky  be  no  great  loae  of  f^o&tric  juice;,  and  the  motor  defect 
may  be  a  relutive  ono  only.  lii  these  CHae6  Kussmaid's  lavA^  W 
enaMed  us  to  be  of  service  to  a  class  of  grei\t  gutfcrers.  After  u  few 
test  meals  tho  ptiysiciuu  wiU  form  some  ebtinmlc  of  the  quantity  tuid 
vnluo  of  tho  gastric  juice,  and  digestive  eajMicity.  Tho  necessity  of 
aipboiiage  will  also  >Ki  dutennuied  by  the  amount  of  residue  fotuui  ia 
the  cavity  at  difierent  intervals.  If  bacterial  fermentation  be  active, 
carbohydrates,  such  as  Htarch,  dextrin  and  sugars,  must  Iw  given 
spiaringly,  though  not  of  course  excluded.  If  catari'h  bo  present, 
the  siphon  will  reveal  it  Tho  condition!,  being  thus  determined,  the 
dietary  can  be  arruugcd.  The  first  rule,  and  one  good  for  all  coaea,  is 
that  litjuida  by  the  mouth  slmll  be-  rcstrictotl,  at  any  rate  during  digestion. 
An  much  of  the  fluid  swidbwed  with  a  men\  Wovn  away  in  gushes 
through  the  pylorus  to  be  absorbed  elsewhere,  if  the  pylorus  be  Tiarroir 
or  impassable,  iho  ingestion  of  liituids  adds  a  useless  burdeu  tu  the 
stomach  already  oppressed ;  and,  by  diluting  the  gastric  juice,  still 
further  enfeobK;s  its  digestive  powers.  The  quantity  of  foo<I  to  be  taken 
at  each  meat  must  depend  upon  the  weight  of  the  patient  and  upon  hi» 
state  of  health  ;  it  nhould  be  divided  into  six  small  meals  a  day  takeu  at 
nearly  equal  intervals.  Overfeeding  in  atonic  extension  is  obnoosly 
hjirmful,  and  as  Dr.  Bardswell  in  chronic  cases  of  pulmonary  tuberculosis 
of  long  standing  found  atonic  dihtatiun  in  50  per  cent,  and  in  febrile 
cases  Btill  graver  dilatations,  the  need  of  caution  in  urging  loo  generous 
a  diet  is  imperative.  Ibf'Callum's  observations  are  almost  identical  vith 
Bardswell's. 

In  obstiiKtive  diintaiion  the  diet  must  not  only  be  "  dry."  but  it  must 
be  administei*ed  ftnety  divided,  in  snmll  quantities,  and  as  cconomicallv  as 
possible  ;  thai  is,  it  must  bo  cuuo-titnited,  digestible,  and  nutritious.  The 
prevalent  use  of  milk  in  those  cases  ia  not  without  di»idvant«ges :  if,  how- 
ever, uut<>itito.<dcation  be  suspected,  and  milk  in  this  respect  is  dcsirahia, 
one  of  the  best  brands  of  condensed  milk  without  sugar  may  be  pre- 
scribed ;  otherwise  tender  meat,  lightly  cooked  and  teased  from  the  tibre 
with  a  fork,  is  lighter,  more  digestible,  and  more  sustaining.  Meat 
essences  as  a  relish,  the  dry  meat  powders  and  jellies,  artificiid  **  proteins," 
minces,  purees  of  chicken  or  Ash  and  other  tender  meats  may  be 
allowed.  Fiit  is  so  imiKirtant  an  element  of  diet,  especially  in  emaciated 
patients,  that  in  the  diet  some  fats  must  be  included.  ^^gga — t%w, 
boiled,  or .  in  eustards — are  nutritious  and  of  small  bulk.  Cream, 
again,  or  a  little  fresh  butter,  may  bo  l^uth  pleasant  and  useful.  In 
the  cases  of  stenosis  in  which  the  gastric  juices  are  not  much  in  defect, 
airboliyd rates  may  l>o  Uiken  in  gradually  increasing  quantity  without 
creating  the  flatulence  which  is  so  raiscbievous  in  increasing  distcnsiou 
at  the  very  time  when  the  stomach  should  be  contracting.  Vi^etafalw 
are  better  avoided  unless  in  very  smooth  purees  and  small  quantitioe ; 
if  frc^h  moat  be  taken  they  are  not  necessary'',  or  a  little  lemon  juice 
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y  be  taken  iis  requiroil.  Bread  should  lie  toasted,  for  tooflt  is 
thinner,  its  etarch-^^nulee  are  nipturod,  and  the  lactic  acid  bacteria 
'are  killed;  such  starchy  foods  as  arrowi-oot,  sago,  rico,  and  tlie  like 
should  Ije  diminished,  the  coarser  cereals  such  as  oatmeal  forbidden. 
JellitM  aiid  blancmanges  are  very  suitable  and  pleasant.  If  at  first 
it  »  better  to  limit  the  fttarchy  food  to  nisks  and  jilain  biscuits, 
u  the  puieat's  state  irnproves  malt  extract  may  be  added  lo  the  diet 
with  advantJige,  as  it  is  rcwiily  soluble,  nutritious,  and  laxative.  Honey, 
in  HO  far  as  it  consistA  of  laevulose,  m  said  to  be  la<w  windy  than  Kugur, 
or  pure  laevuJose  or  saccharin  may  be  preferred.    Liquids  cannot  of  course 

forbidden  altogether ;  small  quantities  of  good  old  spirit,  such  as  wfajsky 

cognac,  may  be  taken  in  a  little  water,  if  desired.     Effervescing  drinks 
iiist,  however,  he  rigorouwly  prohn>ited.     Tea  and  coffee  must  be  laid 

de,  but  a  little  cocoa  made  from  the  nibs  nmy  he  ]>ermitted. 
The  fluid  withheld  from  the  stomach  must  be  injected  into  the 
rectum.  About  half  a  pint  of  ^vuter,  warmed  to  blood-heat,  may  be  thus 
used  three  or  four  times  a  day  ;  a  little  table  salt,  and,  in  cose  of  need,  a 
little  brandy,  may  be  added  to  the  injection.  Aft«r  a  few  days  the  rectum 
will  accustom  itself  to  the  char}:;e  ;  but  at  Erst  the  fluid  must  bo  injected 
very  gnuluully,  a  napkin  must  be  prcttsei]  U>  the  seat  for  a  few  mitiutvti, 
and  the  patient  tiihouUI  lie  on  his  left  side  until  the  sense  of  1>earing 
<lown  has  ccafie<i.  In  a  day  or  two  the  urinary  excretion  ivill  be  aug- 
mented, it  will  contain  chlorides  more  abundantly,  and  the  tissues  will 

icomc  softer  and  plumper. 
In  first  undertaking  an  acute  case  of  atonic  dilaiation^  it  is  well  to 
pMt  the  patient  to  berl  and  to  feed  him  rhii^fly  by  the  rectum  for  a  week 
or  ten  days,  with  the  usual  prcciiutions.  In  atonic  cases  the  icebag  is 
said  to  prevent  gaseous  distension,  and  in  hyperchlorhydna  to  rcHovo 
paiiL  It  is  recommendetl  to  l>o  Mvjru  almusl  continuously  for  ten  or 
fourteen  days.     My  experience  of  it  in  cases  of  other  kinds  would  he 

her    in    favour   of    intermittent   applications.       Other    physicians    as 

>ng1y  recommend  hot  applications  to  the  abdomen.  A  snccossfiil  case 
win  lately  reported  In  which  the  patient  lived  for  some  long  time  and 
gained  ground  on  chewing  meat  which  when  f\iUy  ma.sticated  was  spat 
out,  but  he  was  occupied  all  day  long  in  chewing  his  cuii.  Prolonged 
mastication  is  requisite  in  all  cases,  nut  oidy  for  comminution  and 
insnlivation,  but  to  prevent  the  swallowing  of  air  with  the  food.  For 
this  reason,  and  to  avoid  sepsis,  the  teeth  should  Iw  kept  in  perfect 
onlor.  In  the  atonic  cases  in  which  the  gastric  juice  is  moi-e  or  less 
deBcienl,  malt  extracts  and  peptonised  fix>d  arc  very  useful.  To  promote 
the  flow  of  gastric  juices  sapid  foods  must  be  offered  ;  thus,  although 
a  dish  of  soup  may  not  be  [)erniissible,  a  teai?upful  of  hot  beef  tea  may 
bo  a  good  introduction  lo  dinner  ;  but  it  is  belter  not  to  give  very  tJisly 
things,  oven  if  they  seem  digestible,  for  the  abnormal  delay  of  fowl  in 
the  stomach  makes  flavours,  transiently  not  tinpleasant,  distasteful  by 
their  persist«nce  or  recurrence.  For  this  reason  I  do  not  order  cnd-livor 
h  although  it  is  a  valuikble  remedy.     The  rectum  seems  to  have  some 
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considerable  power  of  taking  u[>  fat,  and  fresh  suel  smoolbly  mixed 
with  milk  muy  be  given  an  an  ciieimt  tiiHtcfid.  Tlic  p,-itiL'iit  must  be 
weighed  regulaHy,  at  the  Bitmf»  hour  of  the  day,  bo  that  the  fitness  iA 
the  diet  may  bo  contrcilled. 

The  mode  of  life,  ^uch  as  fresh  air  and  gentle  exercise,  and  froedoni 
from  worry  fuid  fatigue,  will  bo  pi-escrtbed  for  each  cose  as  cii'CnmsUUK-cs 
may  dictate  ;  bnt  in  respect  of  dresa  the  stKctest  waiiiing»  muiit  be  giviui 
against  all  kinds  of  belu  or  corsctj*,  for  eorscta  arc  accu&ed  not  only  of 
a^ravaling  visL'oi-opttKsis,  but  even  of  cuusing  it.  A  medicJiUy  fitted 
abdominal  bandage,  on  the  other  liand,  in  often  very  helpful  luid  comfort- 
ing in  visceroptosis  or  weak  abdominal  muscles. 

Siphonage. — Wo  have  aeon  that  the  information  which  lavage  give* 
to  tho  physician  is  often  no  less  than  the  relief  it  gives  to  the  patieut ;  not 
only  so,  Imt  familiarity  with  the  practice  has  led  us  to  extend  iU  use  to 
tho  investigation  of  dyApopniiut  othiT  than  gastrectasis.  Disogneabk 
and  oven  revolting  a«  it  appeared  at  first,  the  remedy  is  now  qnioUy 
submittod  to ;  pbysiciatm  aiirl  patients  become  K-ss  shy  of  strange 
methods,  as  horses  get  used  to  bicycles  aiid  motor-cars ;  yet  when,  on 
the  first  appearance*  of  Kussmaur^  pa[ter,  I  lioggod  a  lady  of  atonic  (ibri>, 
afflict«d  with  a  gastrectasis  due  largely  to  an  aboise  of  aerat«d  waters,  to 
allow  mo  to  u'obh  tho  stomach  out,  I  begged  in  vain.  I  found  no  great 
dilliculty  in  introducing  the  practice  into  the  I^eeils  Infirmary,  although 
hospital  patienta  resent«l  it  at  first ;  very  soon,  however,  men  and 
womon  of  refinement  took  to  the  u^e,  if  not  indeed  to  tho  abuse,  ci 
lavage  as  naturally  as  aftt'r  a  like  period  of  shyness  they  did  to  morphia 
injections.  Tlie  danger  was  lest  "  autolavage "  should  be  practised 
iudiscriminately  or  habitually.  The  sphere  of  its  operations  luu,  how- 
ever, mu>C!h  diminished  during  tho  lant  few  years,  becau(>o  iu  systematic 
use  is  to  be  deprecated  in  atonic  distension,  and  permanent  obstnic- 
tiona  are  now  dealt  with  by  surgical  methods.  In  lSf'9  the  stomach- 
pump  was  our  clumsy  moans  of  lavage  ^ ;  soon  afterwards  a  siphon,  such 
OS  is  now  used,  was  mado  for  mo  by  Messrs.  Harvey  and  Koyitolds  of 
Loeds,  and  the  same  improvement  soon  suggested  itself  lo  other  pliyaician& 
The  stomach-fliphon  is  too  familiar  now  to  neetl  minute  deseriplioa: 
it  consists  of  a  tube  of  rubber,  or  still  better  of  a  thinner  woven  matorial 
like  that  of  which  flexible  catliet^-rs  arc  made,  with  two  lateral  openings 
at  tho  distal  end.  Those  eyes  m\ist  bo  smooth,  not  i|uito  opiKwile, 
bevelled  inwards,  and  large  enough  not  to  get  blocked  by  solid  malten ; 
beyond  them  the  end  should  l>e  solid.  To  tlio  other  end  a  Urge 
glass  funnel  is  afhxod.  A  short  piece  of  glass  tttbing  in  the  upper 
longlb  enables  tho  operator  to  observe  the  movements  of  the  fluids. 
Those  siphons  ore  now  sold  by  all  the  best  surgical  in.Hnim«nt 
makers.  In  irritable  pharynx — as  of  dniiikards— a  cocaine  spray  or  a 
previous  dose  of  bromide  will  facilitate  the  acceptance  of  the  lube. 
The    soft   tube    which   f.-Uls    into   a  cuno   on   reaching   the    atomocfa 
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is  of  little  UM  in  measuring  the  depth  of  the  stomach  from  the  te«th : 
this  infumiation  is  to  be  got  by  other  means.  My  first  siphoned 
putieiit,  ur  one  of  my  Si-st,  wii»  admitted  into  the  Letxla  Infirmary 
with  benignant  pyloric  stenoeis  and  large  dilatation.  Him  I  relieved 
so  greatly  by  lava^  that,  being  a  8h!tr].i  and  inqnisitivo  person,  he 
B*t  up  as  a  quack  on  the  strength  of  bis  experience,  and  waehed  out 
nil  the  queasy  Kloniai^hH  nf  the  i:onnlrv-Hide.  1  lielifve  he  miidn  a  very 
g«x>d  thing  of  it ;  so  much  so  that,  being  a  grateful  as  xveW  as  an 
in};enious  person,  he  ottered  me  a  share  of  the  booty.  His  irregular 
practice  had  the  aUvantagv  of  proving  to  the  public  that  the  pi-occas 
is  leas  repulsive  than  at  Brat  sight  it  appears. 

I  soon  gave  up  the  use  of  difiinfectaiits  in  lav.age,  even  in  foul  cases. 
If  the  cjirity  be  washed  until  the  water  returns  clear,  our  purpose  is 
aufficiciilly  attainoil.  The  slouiach  never  was  and  never  will  be  aseptic ; 
perhaps  it  is  not  desirable  that  It  should  be.  On  the  other  hand,  the  use 
of  antiseptics  may  have  its  own  dangers.  But  if  thick  miicos  be  present 
the  water  should  be  made  alkaline.  I>r.  Mercier  has  sent  me  the  notes 
of  lavage  in  a  young  man  suffering  from  acutely  suicidal  melancholia. 
He  refujwd  food,  and  his  breath  was  fetid.  The  gastric  discluirgc  was  so 
ofTensive  that  the  orlonr  "like  that  of  a  guano  ship"  |ienetrat*d  all  over 
the  large  house.  Thorough  wii.<7biiig  with  plain  warm  water  suiticed  to 
clean  bis  stomach,  and  thereon  promptly  to  relieve  his  mental  symptoms. 

The  purpose  of  siplionage  is  nob  only  to  clear  the  stomach  of  decom- 
posed fo(Kl,  but  also  to  cleanse  it  from  the  slime  of  catarrh,  and  from  other 
fluids  whicli  soem  to  iiccumulate  in  larger  quantity  than  the  food  and 
drink  quite  account  for.  For  this  reason,  if  the  siplionage  be  practised, 
as  is  cu.4toniary,  once  only  in  twenty-four  huurx,  I  think  it  is  best  on  the 
whole  to  do  it  in  the  morning  before  the  digestive  labours  of  the  day 
are  b<^m.  It  is  a  common  practice  lo  wash  out  at  night,  but  a  morning 
wash-out  will  demonstrate  that  a  great  deal  of  tainted  stutf  finds  ita  way 
into  the  sac  during  the  night.  Moreovei-,  the  resulta  of  the  moniing 
siphonage  are  a  useftU  meiisurc  of  the  results  of  treatment  On  the  other 
hand,  some  restloss  slcopi-rs  find  that  to  cleauso  the  stomach  at  bedtime 
Beeures  a  better  repose.  Sometimes  there  is  great  dilliculty  in  emptying 
the  stomach  on  account  of  the  solid  nr  semi-snlid  matters  which  block  the 
eyes  of  the  instrument  This  trouble  is  generally  worst  at  first ;  it  dis- 
iippearv  after  the  diet  has  Ikccn  carefully  regulated,  and  the  state  of  the 
cavity  ameliorat'ed.  If  the  eyes  get  plugged,  an  elastic  bull  may  be  quickly 
adapted  to  the  lube  at  the  place  of  glass  insertion,  whereby  a  pumping 
action  ma^'  be  carefully  abided  to  the  siphonage,  and  the  plugs  genUy 
forced  one  way  or  the  other. 

It  is  scarcely  necessary  to  say  that  if  cancerous  or  simple  ulcer  exist-, 
the  tube  shouhl  be  used  with  the  greatest  cara,  or  not  at  all. 

Unpleasant  as  the  process  must  be,  such  i.s  the  roiicf  of  the  pain  and 
other  symptoms,  both  local  and  general,  in  obstructive  dilatation,  or  even 
in  inveterate  atonic  caws,  thai  {Kiltenls  oft^TU  carry  out  the  method  with 
unfailing  regularity,  even  after  the  vigilance  of  the  physician  is  relaxed  or 


liis  alt45iidu.iice  bus  cvjued.  Generally  speaking,  one  sjphonage  in  twenty- 
four  h<itira  in  sufficient ;  aometimeR,  incleed,  twice  or  thrioe  a  week  may 
suffice ;  on  the  other  lianti,  in  Kotne  bad  cases  a  second  cleansing  in  the 
later  daj  is  desirabie  :  the  frequency  of  the  opemtion  will  depend  on  lh« 
amount  of  fermentation.  It  is  uecdleKS  to  say  that,  aa  a  rule,  four  boon 
at  least  must  elapse  between  a  meal  and  the  operation.  In  caaes  of 
phthiitis  pulmonalis  with  gastric  distonsion,  siphooage  once  or  twice  a 
day  fur  twu  or  three  weeks  only  is  of  signal  service.  It  is  also  of 
service  in  ralit;\'ing  the  vomiting  of  intentinal  obtttrnr.tion. 

An  a  nile  the  water  used  in  siphonage  must  be  lukewarm ;  biit  at  the 
discretion  of  the  physician  a  6nal  dash  of  cold  water  may  be  given  as  n 
tonic  to  stomachs  which  ruluin  some  power  of  reaction.  In  atonic  disten- 
sion care  must  be  taken  not  to  stretch  the  stomach  by  throwing  any  weight 
of  water  into  it,  but  the  irrigation  must  be  continued  until  the  water 
comes  away  clear.  Prof.  Osier  says  that  it  is  not  necessary  to  remore 
all  the  wat«r ;  it  has  always  been  iny  pnictice  to  remove  as  mucb  as 
poesible.  Dr.  Sidney  Martin  ad\'ise8  that  after  siphonage  tbc  funnel  "be 
removed  and  pressure  made  upon  the  epigastrium  to  ox|)el  the  reaidiial 
contents ;  while  this  is  done  the  patient  should  lie  ou  his  left  side,  1 
daresay  that  this  is  good  advice,  at  any  rate  in  ca^cs  of  pyloric  stenoab 
when  even  c]u;Lti  water  cannot  get  readily  away  into  the  duodenum. 

In  acute  (Kagge's)  dilatation — -which  is  apt,  by  the  way,  to  ocrur 
after  operations  undt^r  general  anaesthesia,  and  to  be  mistaken  for 
post^narcotic  vomiting— the  patient  must  be  turned  at  once  on  the  belly 
or  into  the  knee-ellmw  position,  and  while  he  is  thus  prone  tlie  tube  must 
be  passed,  and  carried  as  deeply  as  possible  inwanis,  and  epigastric  com- 
pression applied,  If  relief  i9  obtained  ihe  patient  must  not  be  allowed 
to  turn  supine  for  nutny  hours,  and  then  very  tentatively.  Umlor  this 
management  a  few  ca-se»  have  ended  in  recovery.  Surgical  interference 
has  hitherto  proved  ineffectual  if  not  disastrous.  Mr.  Kubson  thinks 
gftstrojojunoatomy  is  the  operation  to  be  preferred.  Food*  of  course, 
must  bo  absolutely  forhidilen.  but  large  normal  saline  enemas  are  to  be 
administered  {vuli:  also  p.  "CO). 

In  onlinary  atonic  distensions  siphonage,  if  required  on  occasion  for 
diagnosis,  is  not  a  necessary  part  of  treatment  except  in  some  toxic 
crises  with  vomiting,  or  in  a  few  old-standing  cases  of  laboured  digestion, 
when  a  few  weeks'  of  it  often  gives  a  relief  to  the  organ  which  enables 
it  to  pull  itself  u^ether.  If  there  be  evidences  of  chronic  gastritis 
generous  do^s  of  bismuth  must  also  bo  proscribed.  In  cases  of  extreme 
{teril  when  collapse  or  exhaustion  is  present  or  imminent^  or  again 
in  the  last  stages  of  organic  diseaxe,  the  introduction  of  the  tube  is,  of 
course,  to  be  deprecated  :  the  ojieration  itself  increases  the  distrcaa, 
and  the  results  of  aipbonoge  are  altogether  disappointing ;  the  stomach 
(loes  not  respond.  Post-operative  distension  of  the  stomach,  however, 
which  is  too  often  overlooked,  is  usually  due  to  septic  causes.  The 
stomach  should  be  examined  in  all  equivocal  cases,  as  lavage  is  often  a 
successful  part  of  the  treatment. 


Massage  is  easier  to  obtain  than  it  wa«,  but  it  remains  still  the 
odvantago  of  a  few-;  yet  in  guetrectAsis  of  the  atonic  kind  it  is  a 
valuable  addition  to  our  resources.  Unfortunately,  many  as  are  the 
pretenders  t«i  niHHsage,  few  arc  they  who  by  training  and  nattmd 
endowment  practise  it  aliilhilly.  In  the  gastric  atony  of  neurasthenic 
and  emaciated  persons  the  Weir  Mitchell  treatment  is  as  indispensable  as 
it  is  efficacious.  In  some  cases  improvement  sets  in  fairly  well,  but, 
some  months  after  leaving  off  the  remedy,  the  patient  may  rehqwe.  An 
incidental  advantage  of  the  maasage  treatment  is  the  efficient  control  over 
the  patient  and  all  his  ways.  lu  bis  treatise  on  massage  Symons  Eccles 
testified  to  the  value  of  the  means  in  atonic  dilatation,  especially  in  cases 
of  alleged  neurasthfinia.  Masaaga  ia  said  to  l>e  i»otent  to  restore  the 
qiiulities  of  the  g;istric  juice  ;  and  cjises  of  octasis  are  said  thus  to  gain 
much,  not  only  by  the  promotion  of  nutrition,  but  also  by  dispelling  any 
toxic  matters  which  would  otherwise  lie  in  the  body.  That  hical  massage 
can  reduce  the  gastric  cavity  by  reflex  inftuenco  is  a  dtmbtful  proiHisition, 
fttill  ita  imlireet  advantages  are  substantial  ;  for  instance,  its  influence 
ujwn  the  constiiMtion  is  favnurable.  I  have  eeon  "rectal  feeding  and 
manaage"  proclaimc^l  as  a  cure  for  atonic  dilat.-tti(<n,  but  I  must  warn  the 
reader  that  a  |iatienl  on  rectal  feeding  only  can  bear  very  little  massage. 
Indeed,  it  is  too  often  forgotten  that  the  massage  is  as  nuicTh  exertion  as 
most  patients  can  boar,  and  that  while  under  it  they  must  be  kept  torpid 
in  bed,  and  dissuaded  even  from  much  reading  or  amusement 

Ekciriciiy  may  Ito  uxefid  in  atonic  ca«?s,  but  as  yet  I  have  seen  no 
definiifl  good  from  its  use,  whether  internal  or  external,  except  that  a 
slowly  interrupted  faradic  current  may  succe^'d  in  strengthening  the  ab- 
dominal muscles  and  i)romoting  the  actioji  of  the  bowels  ;  other  physicians 
seem  to  have  been  more  fortunate.  Of  the  high-frequency  current  and 
"vibrators"  in  these  cases  wo  heard  more  two  or  threo  years  ago  than  vre 
hear  now ;  perhaps  because  few  physicians  have  the  moans  or  the  time 
to  carry  out  such  exacting  methods.  The  truth  is  there  is  a  large 
element  of  "suggestion"  in  theae  imposing  ritc-s  an  element  which 
unluckily  wanes  as  the  public  beconicj)  familiar  \vith  them.  Hydropathic 
means,  such  as  packing  followed  by  cold  sponging,  if  very  ciLrcfuUy 
instituted,  are  of  service  in  debilitated  conditions  of  which  atonic  dis- 
tension is  a  feature ;  but  the  ordinary  routine  of  water  cure  may  be 
injurious. 

Dntgs. — The  xise  of  drugs  to  stop  the  vomiting  of  obstructive  dilata- 
tion, in  so  far  as  successful,  would  prolwibly  be  mischievous.  Vomiting, 
nature's  means  of  relief,  is  rendered  unnecessary  by  lavage.  I  am  strongly 
opposerl,  therefore,  to  the  administration  of  large  dosea  of  alkalis  and 
alkaline  earths  to  neutralise  the  acidity,  and  thus  to  reduce  the  vahte 
of  such  mineral  acid  as  may  be  needed.  If  stenosis  be  not  in- 
vincible, saline  laxatives,  such  as  Carlsbad  salt^  or  plain  sulpluite  of 
sod.'i,  are  of  great  service ;  but  the  remedy  is  to  be  used  discreetly.  A 
draught  of  20  minims  of  hydrochloric  acid  (B.P.),  with  a  teaspoonful 
of  the  glycerin  of  pei»in  and  ■'>  minims  of  the  liquor  str^'chninae,  may 
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bo  given  uftcr  each  meiU  to  a  nude  aclull.  Takn-diastase  (gr.  3-5)  ia  sm\\ 
t<}  )h)  ]Kit«iiL  in  thu  digutilion  of  staroli,  mid  in  ttii»  sonso  may  be  unUcid.* 
Ciipuiji  Bonmtimes  seems  elticacious  in  cases  of  dettjctive  sacration,  but 
it  is  very  ditficnU  to  obtain  the  drug  in  an  active  Btat&  In  sercre 
cases,  at  (uiy  rate  for  a  time,  8ome  of  the  food  should  be  predigeetcd ;  I 
think,  however,  that  in  nicru  atony  this  aid  tihuuki  Iw  gnulually  with- 
drawn as  thu  itUmiach  in  Biiable<l  to  do  a  little  of  it8  own  work.  Of 
other  dru^ts  niUale  of  silver  in  pills  is  one  of  the  reo«t  nsefiii.  The  lato  Sir 
W.  Broadbent  recommended  creosote  and  iLti  congcnerti.  lu  sialic  dilata- 
tion none  of  these  drugs  is  of  use  unless  the  stomach  bo  rcgnlarly 
washed  out,  and  in  any  can  abeorfition  of  remediex,  if  this  be  deflincl, 
is  slow  and  uncertain. 

The  warinlli  uf  the  body  is  to  be  economised;  these  very  chilly 
patients  had  better  keep  their  betls  until  some  heat -generating  power  ts 
recovcreil,  and  the  action  of  the  heart  reinvigorate*!. 

In  cases  of  persistent  dilatation  which  does  not  yield  to  lavage,  diet, 
me<]tcine,  massage,  and  electricity,  and  depends  on  some  increa&ing 
mechanical  obstiiclo,  operative  interference  is  indicated;  it  may  prolong 
life,  even  in  cases  of  slow  malignant  disoase.  Hut  let  not  the  surgtmn  \tt 
too  eager,  or  the  physician  too  diflidont ;  when  the  o)>struction  ia  t^-nign 
in  nature,  and  not  very  complete,  or  in  the  dilatation  of  ptosis,  the  stomach, 
when  once  its  anears  have  been  wliwd  off  and  it  can  start  fair  in  a 
restored  iKxly,  often  recovers  to  a  remarkable  degree.  In  ptosis  recum- 
bency during  digestion  ift  often  immcdl-itely  helpful.  It  is  reasonaMy 
advised  that  the  bod  or  couch  should  slope  a  little  downwards  towards 
the  lit^d.  Dr.  Kwart  and  Sir  W.  Bennett  published  a  case  in  whirh  n 
raef  was  taken  in  on  a  ililated  stomach  (gastropli cation),  at  least  with 
temporniy  success ;  and  a  few  other  Biicccftsful  cases  of  the  kind  luive 
been  recorded  by  the  late  .Mitchell  lianks  and  others,  lu  the  vast 
majority  of  cases  needing  such  heroic  nielho<lR  pcrmaiienb  obstruction 
ts  present  and  gastro^til«roBtomy  more  appropriate.  Kor  the  ireattoent 
of  hour-glass  stomach  likewise,  treatises  on  surgery  must  be  consulted. 

T.  Cliffoku  Axlbutt. 
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TTLCKR   OF   THE   DUODENUM 

By  the  Ute  Prof.  Julius  Dbe^chfelu,  M.D.,  F.K.C.P, 

An  ulcer  of  the  »iimo  chttraciers  as  the  gastric  ulcer  is  found  in  the  duo- 
denum. The  symptoms  vaiy  somewhat  with  its  exact  position.  It  in  q{ 
these  ulcers  only  that  we  can  treat  here.  I'Icerations  of  a  tuberculous 
natui'u,  ulcers  in  enteric  fever,  and  cancerous  ulcer's,  which  are  occadonally 
found  in  the  duodenum,  arc  not  included  in  this  article. 

Ulcer  of  the  ducKlenum  \%  lass  common  tlian  gastric  ulcer.  Its  a)Ntolute 
frequency  as  estimated  l)y  Sir  C.  I'erry  and  Dr.  Shaw  from  an  anah'sift  of 
17,652  autopsies  at  Guy's  liospiul  between  the  years  182fJ  and  1^*92  is 
0'4  per  cent.  The  Fenwicks  found  an  open  ulcer  of  the  duudouum  in 
0*26  per  cent  of  I. "3, 055  autopsies.  The  relative  frequency  of  gastric 
and  duodenal  ulcer  is  variously  estimated  as  9  to  1  (Trier),  1 0  to  1  (the 
Fenwicks),  40  to  1  (Atidi-al).  Occasioimlly  an  ulcer  of  the  duodenum  and 
an  ulcer  of  the  stomiicb  are  found  together.  The  Fenwicks  estimated 
that  about  I  '7  per  cent  of  their  aises  of  gastric  ulcer  were  accompiinied 
by  ft  similar  lesion  of  the  duodenum.  While  it  would  appear  from  thf 
experience  of  Moyuiban  and  of  Mayo  that  about  half  the  cuee  of 
duixlunal  ulcer  are  associated  with  gastric  ulcer. 

Etlolog'y. — .S«r. — According  to  most  ohsorvers  it  occurs  more  Iw- 
queittly  in  men  than  in  women.  The  ratio  being  10  to  1  (Krauss),  5  to 
1  (Mayo,  Collin),  G  to  1  (Kolison,  Weii),  2  5  to  1  (Mayo  and  Gmhata), 
4  to  1  Uhe  Fenwicks),  3  to  1,  or  if  burns  are  excluded  C  to  1  (Perry 
and  Shaw).  In  Mr.  Muynilian's  114  cases  there  were  76  males  and  38 
females.  Boaa  explains  the  preponderance  of  duodf^nal  ulc«r  in  males  by 
the  greater  incidence  of  alcoholism  and  therefore  of  acid  gastritis  in  that 
sex  ;  the  acid  contents  of  the  stomach  passing  into  the  iluodonura  so  act  on 
the  mucosa  as  to  reiluce  its  vitality. 

Age. — Duodenal  ulcer  may  occur  at  any  ago,  oven  in  Infancy.  Pr. 
T.  D.  Lister  records  a  duodenal  ulcer  in  a  child  three  days  old,  prohablj 
due  to  embolism  from  umbilical  thrombi,  and  Spiegelbcrg  one  in  a  child 
five  days  old.  Chvostek,  in  87  autopsies  on  children  under  10  yean  of 
age,  found  ulcer  of  the  iliiorlenum  in  5.  Op]>enheimer  bj»s  reported  15 
cases  of  luelacna  neunatonun.  In  279  cases  Collin  found  the  age-incideace 
to  bo  as  follows : — 


I'nder  10  yean    . 

43  cases 

Between  40  and  BO 

46 

Between  10  and  SO 

.      24     „ 

„       00  and  60 

41 

20  Bud  30 

43     „ 

„        00  and  80 

.      28 

.10  and  40 

AS     „ 

ftO  and  00 

.       3 

The  Fenwicks,  distinguishing  between  acnte  and  chronic  duothnial 
ulcers,  find  that  68  per  cent  of  the  former  prove  fatAl  between  Ifi  And  30 
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years  of  age,  and  63  per  cent  of  the  latter  between  30  and  50.     Ulcora 
due  to  bums  occur  much  more  fre<tuenlly  in  women  and  children. 

(kcnpatiOH  ami   UabiU. — On   this   subject  we  have  no  trustworthy 
information.     Alcohol  i»  regarded  by  »umL-  as  uii  ctiologiciii  factor,  but 

is  vory  doublfnL 

Assodaied  i>i8iMUf«.— Sir  C.  Perry  and  Dr.  Shftw  collected  2.*^  casee  of 
"nlrarftiiou  of  the  duodenum  in  association  with  luberculoeia ;  of  these, 
1 1  only  appeared  to  be  tubercaloua.  These  were  associateil  with 
extensive  tuberculous  ulceration  of  the  rest  of  the  .ilimentary  tract,  and 
the  duodenal  uln-rs  were  small,  thickened  at  the  ed^cs,  ajid  shallow  ;  the 
other  1 4  caiH»  had  more  of  the  chariicler  of  gastric  ulccrB. 

Ulceration  of  the  duodenum  has  been  observed  in  chronic  PJright's 
diaease.     Barie  and  DeLiuiuy  rejwrt  a  wise  with  very  severe  intestinal 
baemorrhage  a  few  hoiira  before  death,  and  have  oollecied  18  cases. 
'  Among  other  diseases  in  which  duodenal  ulcei-s  have  been  found  may 

be  mentioned  pneumoiUA,  heart  disease,  septicaemia,  and  enteric  fever. 

fiurns. — Curling  first  drew  attention  to  the  occurrence  of  duodenal 
ulcers  after  extensive  burns  of  the  skin  ;  and  he  was  able  to  collect  no 
less  than  10  cases.  Since  iheti  the  uubjcct  has  liccii  invistigjited  by 
several  obBervera,  especially  la  England,  with  the  result  that,  though  the 
occasional  appearance  of  an  ulcer  after  an  extensive  burn  has  now  been 
well  established,  the  occunence  is  certainly  rare.  The  Fenwicks,  on  the 
basis  of  the  statistics  of  T.  Holmes,  Kricbscn,  and  Perry  and  Shaw  find 
tliat  ulceration  of  the  duodenum  occurs  in  G'2  jHtrcent  uf  all  fatal  burns  ; 
Collin  attributes  3H  of  his  'J79  cases  to  the  same  cause.  It  is  further 
established  that  these  ulcere  occur  chiefly  in  young  subjecta,  and  more 
especially  m  extensive  burns  of  the  tnink  ;  that  the  ulcer  occurs  in  the 
second  or  inflammatory  period  uf  the  bunt  from  the  seventh  to  tlie  four- 
teenth day,  occasionally  as  early  as  the  second  day  ;  that  before  ulceration 
occurs  there  is  mai-ked  congestion  followed  by  haemorrhagic  iuJiltration 
which  aifects  other  parts  of  the  alimentary  canal  l^isides  the  duodenum. 
In  sevenil  cases  (one  noted  by  myself  in  which  death  took  place  six  days 
after  extensive  bums)  the  lesion  did  not  go  beyond  a  bnemorrhagic  in- 
filtration ;  in  other  cases  an  ulcer  forms  and  may  lead  to  purforutiou  or  to 
profuse  haemorrhage.  The  formation  of  the  haemorrb^ic  infittmtion  is 
most  rationally  explained  by  a  septic  embolus,  and  the  cliange  into  an 
ulcer  by  the  action  of  the  gfistric  juice ;  a  view  which  receives  some 
supjKn-t  from  Mr.  Lockwood's  experience  of  138  cases  of  burns  treated 
with  all  [)ogBil>le  antiseptic  prccautiuns  in  which  only  one  case  of  duodenal 
ulcer  occurred.  Dr.  W.  Hunter  succeeded  in  producing  extensive  ecchy- 
moses  and  ulcers  of  the  duodenum  in  dogs  by  injecting  tohiylenedianiine, 
and  suggested,  as  a  probable  explanation  of  the  duodenal  ulcer  iu  burns, 
the  excretion,  with  the  bile,  of  a  poison  which  causes  the  eccliymoscs  and 
ulceration.  Experiments  by  Ponfick  and  others  have  shewn  that  in 
animals  extensive  scalds  will  c«Uf>t>  haemolysis  similar  to  that  seen  on 
injecting  loluylenediamine.  Considering,  however,  that  after  bums  ecchy- 
i     muses  are  found  in  other  [larts  of  the  intestinal  timet  ua  well  as  in  the 


dtiodeiium,  Dr.  Hunttir's  view  can  scnrcely  )io  re^anled  ha  well  estalitisbeiL 
Moreover,  Dr.  Fenwick  fouiul  in  ilogs  that  ligature  of  this  commun  l-ile- 
duct  did  not  prevent  iilcenitton  of  the  duodenum  after  toluylenediuiutne 
poiaonitig.  Cooke,  on  the  hasio  of  Woinland's  researches  on  the  oxiftC«ftc« 
of  autiferment*  in  the  cells  of  the  mucosa,  euggesta  that  a  duoticnal  tilrcr 
may  result  from  deaiructloii  of  these  ppot<M:livc  Iwdies  in  the  mucoaa  li> 
t-oxic  suHatancBfl  npiwanng  in  the  hlood  in  iitu[)erfi<-iHl  hurna,  or  by  excesnvt 
acidity  of  tho  gastric  contents  oiitoring  the  du<xk-iiuiii. 

Pathological  Anatomy. — SUuaiion. — In  most  cases  the  ulcer  is  in  thf 
first  {vart  of  the  duodoiuim,  and  most  fret]uoiitly  close  to  the  pyloric  ring ; 
less  frefinently  it  is  in  the  second,  and  more  rarely  still  in  the  third  put 
of  the  iluodenum.  Out  of  1 41)  cases  colloctod  hy  Perry  and  Shaw  it  wm 
found  123  times  in  the  (in^t  part;  16  in  the  second  purt ;  twice  in  the 
thin!  i«art :  in  one  of  these  last  the  ulcer  was  proliably  tuberculous ;  in 
the  remaining  K  cases  all  throe  jwrts  were  affected.  In  Collin's  26'J 
collected  cases  the.  ulcer  occtiiTcd  within  two  inches  of  the  pylorus  212 
times,  14  times  in  the  se^'oiul  part,  and  6  times  in  tho  third  part.  In  Mr. 
Moynihan's  114  cases,  107  occurred  in  the  first  part  and  7  in  the  sPcontL 
Tho  ulcer  is  located  most  frequently  on  the  nppor  portion  of  the 
anterior  wall.  Oppenheimer  cites  15  cases  of  perforation,  1 1  on  th* 
anterior  wall,  3  on  the  posterior,  and  1  on  the  superior.  In  Collin's  118 
cases  of  perforation  in  the  first  portion  in  which  the  sitiution  of  the  pt^rfon- 
tion  was  noted,  68  were  on  the  anterior  wall,  39  on  the  posterior,  10  nn 
the  superior,  and  1  on  the  inferior.  In  8  perforations  of  tho  second  portion. 
5  were  on  the  internal  wall.  '2  on  the  posterior,  and  1  on  the  exteninl- 
In  1 4  cAses  of  perforated  duodenal  ulcur  re|M)rted  by  Mr.  Maynard  SmitK 
13  wore  in  the  Hrst  part  of  the  duodenum,  and  of  these  8  were  noted  to 
be  on  the  anterior  wall. 

.VuHiiCT-.— ^Usually  one  ulcer  only  is  found  (86  |>er  cent) ;  occasionaOy 
there  may  be  two  (9  per  cent),  or  more  {rt  per  cent),  and  if  an  they  tn 
generally  found  in  different  portions  of  the  duodenum  and  are  ulmost 
invariably  acute. 

In  fifnti  and  liiinension  they  resemble  the  gastric  ulcer :  they  are 
generally  circular,  hiu  may  Iw  oval  or  elliptical,  especially  when  of  recent 
origin.  The  chronic  utcor  is  larger  and  more  irregular  in  form,  occaaioo- 
ally  it  is  annular,  involving  tho  groater  portion  of  the  circumferonco  of 
tho  bowel. 

Aj)j>f*ira7irf. — The  ulcer  has  the  same  appearance  us  the  gaatric  tdcw. 
when  recent  it  has  the  punched-out  character  ;  but  in  the  chronic  Uam 
the  edges  of  the  ulcer  are  thickened,  irregular,  everted,  or  undei-mined, 
often  terraced  and  sloping,  giving  tho  tdcer  a  funnel  shape.  The  floor  is 
formed  by  the  submucous  or  muscular  coat,  an<l  in  some  few  caaes  by 
the  liver,  pancreas,  or  gallbladder,  as  adhesions  between  the  ditodentnB 
and  tho  neighlwuring  organs  may  arise.  Occasionally  the  neighbouring 
portion  of  the  mucous  mcinbniiie  shews  jmlypoid  excresconcee. 

The  microscopic  examination  of  the  ulcer  shews  the  same  afaaaooe  of 
inflammatory  changes  at  tho  borders  as  is  the  case  in  the  gastric  alcer. 


Complications  and  Sequels. — Ibese  are  similnr  to  those  met  with  in 
ulcer  of  tlic  stoniacb. 

CicatrimtiifH. — According  to  Sir  C.  Perry  and  Dr.  Sliaw  cicatn>>atinn 
occurs  in  only  about  1 1  jwr  ct-nt  of  all  cjutea  ;  other  .-luthoi-a  ag  Kiniiss  abm 
epeak  of  the  rarity  of  cicatrised  duodenal  ulcere;  this  relative  irtrity  is, 
howevtT,  ouly  apparent,  as  prohahly  man^'  such  cicatrice*  are  overlooked. 
CicjtU'isiitton  niay  give  rise  to  varying  degi'uvs  of  duodciml  HteriOBts,  leading 
most  frequently  to  dilatation  of  the  stomach,  as  the  stenosis  is  itsnnlly 
clus©  to  the  pylorus,  or  to  dilatation  of  tht-  duoilcinini  when  thu  steiiosia 
ii  lower  down.  In  -'62  cases  Collin  noted  dilatiiiiun  of  the  atoniiich  in 
li<  and  dilatation  of  the  duodenum  in  4.  Bicrmer  records  a  c^iro  in  which 
obliteration  of  the  lumen  of  the  duwlenum  was  followed  by  dilatation  of 
ihe  ooeophagtiA.  Cicatrices  situated  in  the  vicinity  of  the  biliary  papilla 
mav  produce  ucclusiun,  more  or  less  cuinplete,  of  the  common  bilcHluct 
with  oltatructive  jaundice,  and  of  the  j>ancreatic  duct  with  tonwicutive 
airophv  of  the  jwiiKTeas.  Herzft-ldcr  relaten  an  instance  of  rupture  of 
the  gall*b!»dder  foUotring  extreme  distension  from  this  cause.  Dr.  French 
racordod  ihromlKwifi  of  the  portjd  vein  frnni  compression  of  this  vci^wl  as 
a  direct  re-sidt  of  deep  cicatritiation  of  a  iluodeiial  ulcer. 

Utrtrlirula.  This  deformity  wii«  noted  by  the  FenwieltB  in  6  per 
cent  of  their  ca.sp8  of  chronic  ulcer.  The  diverticuta  nsimlly  occur 
opposite  the  ulcer,  or  between  it  and  the  jiylorus,  occ;i«ionally  the  base 
of  the  ulcer  itself  in  evaginated,  and  muro  mrely  a  tiTiction  diverticulum 
is  produced  by  the  contraction  of  adhestons  between  the  base  of  the  ulcer 
and  \he  liver,  diaphragm,  or  colon  (Ferry  afid  Shaw), 

Errnfi'm  of  Jilotxl'iYsseii. — As  most  of  the  Uitge  arteries  supplying  the 
duodenum  lie  behind  it  or  along  its  inner  Kide,  it  is  chiefly  deep  ulcers  on 
the  posterior  wall  that  give  rise  to  severe  haemorrbage.  Fat-'»!  haemor- 
rluge  occurs  in  35  iihe  Konwicks)  or  3;t  per  cent  (Kntus-s).  With  regard 
to  the  source  of  the  haemorrhage  the  Fenwicks  noted  among  1 5  cases  that 
F.ilbe  pancrentiCD-duodenal  vtah  erorled  in  10,  the  gastm-duodenat  in  3,  the 
Pftncroalic  in  1,  and  a  branch  of  the  splenic  in  1.  Collin  in  his  statisticB 
gives  the  aeat  of  haemorrhiige  as  from  the  piuicreutic<^'<biudena]  artery  in 
13,  the  right  gastroHipiplnic  artery  in  3,  the  pancreatic  artery  in  2,  the 
bepi'itic  artery  in  1,  the  aorta  in  2,  tlie  porLfd  vein  in  li,  and  the  8U|>crior 
mesenteric  vein  in  2.  Among  other  vessels  which  have  been  found  eroded 
are  the  pyloric  and  coronary  arteries  and  the  inferior  vena  cava. 
Oocaainnally  a  small  ancuiysmal  dilatation  is  fuiuid  on  the  vessel  at 
the  seat  of  nipinre  (Perry  and  Shjiw). 

Perforation. — Ferforatifin  of  the  duodenum  loa<ling  to  genen»I  peri- 
tonitis has  lieen  observed  in  Gl  out  of  \'1\  fatal  cases  (the  Fenwicks),  in 
1 2ft  out  of  262  cases  (Cullln).  Chvostek,  however,  estimates  the  frequency 
of  perforation  at  about  \1  per  cent  of  all  cases.  The  several  piwidons  of 
the  perforation  and  their  relative  frequency  have  already  been  considered. 
Since  perforation  occurs  in  the  vast  majority  of  cases  on  the  anterior 
nrface  of  the  first  part  of  the  duochmum,  the  stomach  txmtents  are 
free  to  pass  into  the  general  peritoneal  cavity.     Clinical  experience  and 
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recently  direct  experimeat  on  the  human  cadaver  (Mayniird  Smith)  have 
shewn  that  the  extra viisated  ga»trjr  contento  almost  invaniibly  pou  first 
Into  the  right  kiiltiey  pouch,  and  thence  along  the  ouier  side  of  the 
ascending  colon  U>  the  i>elvic  brim,  uiid  over  thits  into  the  pelvis,  or  fruni 
the  kidney  pouch  ucrunii  the  uppiir  part  of  the  aseeiidiiig  colon,  then  down- 
wai'ds  along  ita  inner  aide,  across  the  terminal  portion  of  the  ileum,  and 
80  into  the  polns.  ^VhcIl,  hnworer,  the  perforation  is  preceded  by  the 
formation  of  adhesions  to  aiijiicent  nscera,  or  is  very  minute,  and  tbe 
escape  of  contentA  is  no  small  as  to  allow  of  the  formation  of  delimiting 
adhesions,  or  when  it  occurs  in  the  extraperitoneal  portion  of  the 
duodenum,  it  loads  to  the  foritmtiou  of  u  lucalitted  al«ce^  which  may 
tiventually  rupture  tuto  the  general  peritoneal  cavity,  or  to  ulcurutiun  uf 
some  other  visciu.  la  12  cases  the  al>aces8  was  localised  by  adhesions 
between  the  liver,  stomach,  int«t>tineR,  and  abdominal  wall  in  the  vicinity 
of  the  perforation.  In  2  it  was  suhphrenic,  one  to  the  right,  the  other 
to  the  left,  of  the  falciform  ligament;  in  6  it  was  situatt;d  in  the  rutxo- 
peritoneal  tissue,  in  5  of  these  utsua  the  pus  tracked  duwnwardx  and 
presented  in  one  or  other  iliac  fossa,  and  in  one  it  appears  to  har« 
ascended  along  the  posterior  mediastinum  and  to  have  pointed  in  the 
neck.  In  other  cases  the  pus  has  been  knonn  to  jienctnUe  througb 
the  muscles  of  the  l>ack  and  point  posteriorly  near  the  spinal  column  er 
track  anteriorly  and  point  on  the  chest  walL  In  2  cjisea  ulceration 
extended  int<:i  the  pancreas  and  set  up  an  absceas.  Other  instances  are 
recorded  of  perforation  into  the  gnll-bhidder,  aorta  (2  cases,  Stich),  portAl 
vein  {2  cases,  Rayer,  Habershon),  superior  mesenteric  vein  {WarfingorX 
hepatic  artery  (Vonwyl),  and  into  the  adjacent  colon  with  the  formation 
of  a  bimucous  fistula  (2  cases,  Miirchison,  Siuuiderson).  It  may  be  the 
scat  of  cancerous  growth,  though  not  nearly  so  frequently  as  in  the  ewe 
of  gjistric  ulcer ;  at  least  10  examples  of  this  are  on  record  (ri^n  p.  078). 

PathoffmesU — The  character  of  duodenal  ulcer  is  the  same  as  that 
of  ulcer  of  the  stomach,  and  lUs  formation  is  due  to  the  same  cause  or 
causes.  That  the  gastric  juice  plays  an  importiint  part  in  it«  formation 
is  shewn  by  the  occurren(^e  of  the  ulcer — in  by  far  the  majority  of  case* — 
in  the  first  part  of  the  duodenum,  where  the  acidity  of  the  giistric  juice 
is  not  as  yet  neutrulisctl  by  the  alkaline  pancreatic  juice.  It  is  highly 
probable  also  that  a  disturlutnce  in  the  circulation,  Icjuiing  to  a  localised 
haomorrbagic  infiltration  simlhir  to  that  ohscrx'od  in  ulcers  of  the  stonuM^ 
occurs  as  the  early  stage ;  and  probably  the  same  causes  oper»to  here 
as  were  duly  considered  in  the  pathology  of  gastric  ulcer. 

Symptomatology. — Anatomically  wo  may  distinguish  the  acute  and 
chronir.  ulcers  of  the  duodenum,  but  clinically  tliis  distinction  can  acarcoly 
be  made  with  any  certainty  ;  for  though  the  first  characteristic  syniplomi 
may  be  acute,  such  as  profuse  haemorrhage  or  signs  of  perfonitiou,  yet 
the  ulcer  may  have  existed  for  a  long  time  pi-enously  without  having 
given  rise  to  any  definite  symptom.  Leaving  this  distinction  out  of 
sight,  we  may  divide  cases  of  duodenal  ulcur  from  the  clinical  point  of 
view  into  certain  groups,  namely,  those  in  which  the  conrae  is  otuimic 


and  ill  which  s^TiiptoniK  cnablti  us  to  diiigticwu  the  dtiodeiol  ulcor ;  ibose 
ill  which  tlie  first  aymptoma  are  due  either  to  excessive  haemorrhage 
(meUeiia  with  or  without  h.iomateinc*is)  or  to  fierforalioii ;  Aiid  those  i'q 
which  sigiis  of  stenosis  of  tho  duodenum  or  of  the  common  bilo-»luct  form 
the  prominent  feulurc.  In  many  caiws,  howuvur,  the  symptuma  are  so 
indefinite  that  no  diiignusls  uin  be  matle. 

LaUncy. — An  ulcer  of  the  duodenum  may  be  entirely  latent ;  scare  of 
heated  duodenal  uk-ers  arc  aometimeg  found  in  subjocts  who  have  never  had 
any  manifcatations  of  aiich  a  le-sion,  or  in  other  casen  the  dini'^iHi-.  may  nin  iU 
conr.<«  n'ithotii  symptoms  until  perior-^ition  or  a  severo  bacmoirhage  leads 
to  ita  discovery.  Thus,  iu  60  per  cent  of  tho  cases  collected  by  Sir  C. 
PeiTy  and  Dr.  Shaw  there  were  no  symptoms  of  importance  prior  to  the 
ousel  of  the  fatal  perforation  or  haemorrhage,  and  in  r>:i  per  cent  of  tho«e 
analysed  by  Ciillen  there  w;ls  a  similar  latency.  The  Fenwii-ks,  diH'cren- 
Liating  the  acute  and  chronic  fomis  of  tho  lesion,  found  that  74  i>er  cent 
of  tlicir  chronic  cusos  hwj  ulwracteristlc  aympt^jius  l»eforo  dejith.  KrauBs 
estiniat4.-s  thai  about  one-fifth  of  all  caaes  ot>served  arc  latent.  Ulcers 
cloMt  to  the  pylorus  cannot  1>e  (ligtinguifthoci  from  ^isLrie  ulcein,  though 
il  18  a£<8erted  that  in  these  cases  the  localised  pain  is  sitiiat^^d  more 
deeply  and  to  the  right  of  tho  epigastric  region,  and  that  melacna  occiu*b 
bofore  the  haemutemesis ;  but  thuse  signs  may  Ije  present  in  gastric 
ulcer. 

Considering  the  cjisos  of  onr  first  group,  the  chief  syniptomB  which 
indicate  the  existence  of  a  duodumd  ulcer  are  deep-seated  and  localised 
pain  oceurring  several  hours  after  food,  dyspe]j«ia,  and  haemorrhage. 

Tht  pain  varies  in  intensity  ;  sometimes  it  is  paroxysmal  and  agonis- 
ing;  at  other  timcA  the  patient  only  complains  of  a  dull  aohe,  a  sense 
of  uneasiness,  or  of  painful  distension.  The  pain  is  situated  to  the 
right  and  a  liulu  almve  the  umbilictis ;  it  radiates  thence  to  the  epi- 
gastrium, round  to  tho  right  aide,  or  to  the  umbilicus  {the  umbilical 
paiti  is  most  likely  the  lissociatcil  puin  in  atfcclion  of  the  duu<lenuiti, 
but  as  it  is  also  associated  with  afiection  of  other  portions  of  the  small 
intestine,  it  is  of  no  grea.t  diagnostic  imimrtance).  The  pain  may 
radiate  into  the  caecal  region  or  idong  tho  right  genito-cniral  nen-e, 
ating  renal  |htiti.     It  never  passes  to  the  right  subscitpular  region 

hepatic  pain  does.  Localisation  of  the  pain  to  a  H-ell-iIefined 
area  is  mrely  olnervcd,  nor  is  it  usually  present  over  the  dorsal 
vertebrae :  it  is  generally  not  a  continuous  pain,  hut  in  its  most 
characteristic  form  occurs  from  two  and  a  half  to  four  hours  after 
meaU,  aixl  lasts  fur  sonic  time  ;  it  is  increased  by  pressure.  Accuriling 
to  Chvostck  the  time  of  its  apjwarance  after  food  varies  witii  the  quajitity 
and  quality  of  the  food  ;  it  occurs  enrlier  after  breakfast,  later  after  a  more 
copious  meal ;  and  both  he  and  Boas  noticed  that  the  pain  stopp(xl,  at  least 
for  a  time,  if  the  }>atient  was  given  a  little  wine  or  milk,  which  is  explained 
by  the  wine  causing  reHex  closure  of  the  pylorus,  preventing  further  egress 
of  fftomach  contents  into  the  duodenum.  According  to  Johnstoii  vomiting 
does  not  relieve  the  pain  as  it  does  in  gastiie  ulcei',  but  Nothnagel 
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roganlcd  thiti  as  very  iiiicditain.  In  the  majority  of  the  Fenwicka'  cmm  (h< 
onset-  of  the  puin  was  quite  independent  of  food,  und  whs  ufteri  most  aevw* 
when  the  sioiiiacb  wiis  omiity.  Occjisiuiially  it  was  excited  by  exertioti 
or  by  some  expiratory  effort,  sucli  as  laughing,  coughing,  or  Knottdn^ 
Corresponding  to  the  sitnation  of  the  pain,  there  la  generally  an  Area  ^ 
tendunies$,  especially  when  the  ulcer  Is  sittmled  on  the  anterior  or  oaler 
vrull.  Kigidily  of  the  right  rectus  muscle  is  also  a  (requenl  phenomenon 
dnring  the  attai.-k$  of  pain. 

Jlafttunrfittiir  of  a  severe  typo  occurs  in  from  30  tn  40  per  cent  of  all 
cases.  The  bluud  imiy  hf  vomited,  pastied  by  the  bowels,  or  be  evacuatol 
in  both  ways.  In  17  coses  the  Fenwicks  noted  hHcmntemeais  alone  in  i, 
melaena  alono  in  7,  and  both  haematempKin  and  molaena  in  5.  In  34 
cases  ob«erx-ed  by  Oppenhormer  there  whs  haematemesis  in  8,  meUenA  m 
10,  and  both  luuiTuatemeiiis  uikI  molaeiia  in  ir>.  The  haomorrhoge  nuj 
be  80  slight  :is  not  to  Ijo  perceived  by  the  patient  (occult  haemorrbaj^l, 
or  profiiHo,  occurring  only  once,  or  aevei-al  times  i»  a  short  ajMice  of  time. 
The  patient  may  feel  a  colicky  piiiu,  and  immediately  a  demrr  tofpita 
stool ;  or  ho  may  have  a  sudden  feeling  of  faintnuss,  accompanied  bj 
vomiting  and  lu«3  of  consciouHueffli ;  or,  in  very  severe  cases  (of  whicb  I 
have  seen  one  example,  the  diagnosis  being  verilied  by  autopsy),  he  tuav 
have  convidaions.  As  iho  patient  is  not  always  conscious  of  having  poMod 
blood,  and  aa  sometimes  the  discbarge  of  blood  may  not  occur  till  wot 
time  «fl*:r  Lho  above  ^ymptimia  have  ap|teiired,  it  is  alwavs  well  in  auet 
of  sudden  faintness,  marked  by  anaemia,  in  which  dyspeptic  ^'mptom 
have  existed  for  .some  time,  to  examine  the  stools.  The  dygptrptU  sfpnpbm* 
are  variable;  often  the  appetite  is  normal;  the  patient  may  complain  of 
a  fultieiia  and  hcuvinei»t  coming  on  t}i>me  hours  after  a  meal;  he  oflcn 
also  complains  of  acidity,  watorbnish,  and  tlatulence  ;  vomiting  is  ran,  it 
may  Iw  altogether  aii^'nt,  or  occur  at  long  intervals ;  when  it  doM  oocnr 
it  is  rellex,  depending  on  the  s»>verity  of  the  pain.  The  gastric  contenu 
vary  as  reganls  their  hydrn(^hloric  acid  content ;  in  some  cases  it  ban  Itotn 
absent,  in  some  normal,  and  in  others  increased.  When  cicatrices  havi> 
produc^^d  duodenal  ytenosis  the  vomit  is  likr>  that  of  a  dilated  stuntacli. 
There  is  more  often  constipation  than  diarrhoea.  The  health  of  the 
patient  suiTers  at  first  but  little  ;  after  a  time  there  is  enuiciation.  If 
the  attacks  of  melaena  occur  often,  or  if  a  large  iptanticy  of  Hood  be 
discbai'ged,  the  patient  l>ecomes  very  anaeraie  and  weak. 

In  the  second  group  of  caw.>s,  t)ie  first  and  chief  symptoms  for  which 
wo  are  called  upon  Ut  treat  the  patient  are  cither  those  of  profuse  haemor 
rhagit  or  of  [wrforntion.  If  haemorrhag«t  in  the  form  of  melaena  lie  the 
first  symptnni,  we  have  to  impiire  into  the  histon*  and  the  ]ny!<eiio**  of 
localised  piiiii  in  the  abdomen,  im  nicUciiti  may  oircur  in  other  afTectioni 
such  as  eirrhoflis  of  the  liver,  cancer  of  the  intestines,  chronic  I'alvolar 
affection  of  the  heart,  dysentery,  pernicious  anaemia,  purpura,  and  « 
fortli.  It  is  not  until  wo  have  eliminated  those  affections  that  the 
dingnogis  of  duodenal  ulcer  can  be  made  with  some  degree  of  certainly. 
The  symptoms  are  those  of  any  iiiiornnl  haemorrhage,  and  iwod  not  b** 


dcMcrilied  again.  In  some  cases  ihe  tnelaeiia  dtsappeare  after  n  few  tiityg  ; 
the  [witicnt  remains  nna«Tnie  ami  weak  for  some  time  and  then  gradually 
recovers;  ia  other  caaes  ihc  |mtient  may  die  from  syncope  or  collapse. 
If  hocmuc^mesis  he  the  first.  s>'mptom,  as  iiol  uncommotily  happens,  then 
difTerenltation  from  gmtric  ulcer  will  have  to  bt!  ronMidervd  on  the  lines 
already  laid  d^twn  {p.  478).  The  mortality  from  Iiaemnrrhape  is  alioiit 
one-third  of  all  coftes;  in  the  Fenwickis'  scrits  it  was  3G  per  cent,  in 
CuUen'a  20  to  30  per  cent,  while  in  Sir  L".  Perry  and  l>r.  Shaw'a  cases 
it  acootinted  for  Ui  per  cent  only. 

Perjwnti4m  of  a  lnt«*nt  duodenal  ulcer  produce*  the  aiinie  Bymptomi; 
as  those  described  tsheii  treating;  of  pcrfornliun  of  a  gustnc  ulcer ;  with 
ptirhu|^i«  ihia  difTerence.  however,  that  vumilin};  may  ho  more  pei-aistent. 
Pain  in  the  right  iliac  foKsa,  due  to  |H'ritonitiH  ftet  tip  hy  Hiiid  Howliig  to 
that  region  {vifir  p.  500K  occurs  iti  rases  of  perforation  of  a  dundenal 
ulcer  as  in  those  of  gastric  idcer,  and  may  Iwul  V>  a  dingtiofiis  of  perfora 
tion  of  the  up{)endix.  In  the  M  cju>c9  collected  by  Mr.  Moynihnn  19 
were  diagnosed  as  appendicitis.  On  the  athcr  hand,  it  is  important  to 
rememlwr  that  occasionally  perforative. appendicitis  may  fiinmlate  gastric 
or  duodenal  |»erfoiTaioii,  and  also  that  the  two  conditions  muy  coexist. 
of  which  there  are  already  some  six  instMnces  on  ruconl  (Carter,  Ledianl 
and  Se<lgwick,  Watson  Cheyne,  Low,  Smith). 

In  the  third  group  of  cases  an  ulcer,  not  hanng  itself  given  rise  to 
any  definite  Byniptoms,  leads  to  narrowing  of  tlie  duodenum,  and  causee 
tymptoms  similar  to  those  of  stenosis  of  the  pylorus ;  or  an  ulcer, 
situatei)  over  the  outlet  of  the  common  bile-duct,  by  its  cicatriaatfon 
causae  persistent  jaundice  from  occlusion  of  the  duct.  The  fii'st  class  of 
casee  may  be  indistiniiuishablc  from  stenosis  of  the  pylorus :  in  other 
cau«,  however,  the  examination  uf  the  gastric  juice  or  of  the  vomit  will, 
it  has  been  Hiid,  shew  that  the  olKttrucLlon  is  sitimtcil  beloM*  the  biliary 
papilla,  for  the  gastric  juice  will  have  an  alkaline  i-caction.  will  contain 
bile,  aitd  will  digest  fibrin  {B<jas). 

Stenosis  of  iho  bile-duct  due  to  duodenal  uJcer  will  in  most  cases  lie 
indistinguishable  fn>m  (he  symptoms  jirnduced  by  an  impacted  gall- 
stone ;  occasionally,  however,  a  coriect  diagnosis  is  possible.  In  such 
casea  (Perry  and  Shaw)  the  jaundice  has  become  very  intense  and  the 
paticnte  much  emaciated,  the  interval  from  the  onset  to  the  fatal  termina- 
tion varying  from  some  months  to  some  years. 

The  treatment  of  duoitenal  ulcer  and  its  complications  is  the  same  as 
that  of  ^lit-titiic  ulcer. 

Surgical  Irealnicnt  xa  itidieate<i  when  peiforation  occurs,  and  may  be 
carried  out  when  a  subphrenic  abscess  arii^es,  occasionally  when  there  is 
stenosia  of  the  duodenum,  and  in  those  cjiscs  in  which  the  common  bile- 
tluct  is  narrowed  or  obliterated.  In  the  latter  cases  chulocystenteroslomy 
may  accomplish  a  aunplete  cure.  Thia  occurred  in  a  [Hitieiit  under  the 
care  of  my  colit-ngue,  the  late  Mr.  Thomas  .lonns,  at  the  .Manchester 
Infirmary* ;  jaundice  had  oxisteii  tor  several  months,  and  there  was  a 
narrowing   of    the   common    bile-duct,    due    either   to   ulcer    or  gall- 
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Btone.  Other  siniilav  caaes  u-e  recorded  by  Knglish  and  Condnenul 
obaeivera. 
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DISEASES  OF  THE  SMALL   INTESTINE 

By  H.  D.  EoLiMTOK,  M.O.,  F.11.C.P. 

Under  this  heading  reference  will  be  made  to  Uioie  ludrhid  oondtdc 
only  ^Yhicll  have  not  l)eon  described  elsewhere,  lesl  any  be  omitted  from 
the  ffi/st^m  of  .\ffdicim.  In  many  iiifttances  the  lesions  vi  the  snuill 
intestine  huve  been  duHcribtHl  under  other  headioga,  such  as  enteric 
(ever,  iuUjstiiuil  ubstructiou,  und  su  forth ;  and  a  croaa  roferenoe  ts  all 
that  is  required. 


UklfurniAtioiii.  — OocltBloii  and  (iteiwMi« 
of  tli«  iluo']«imni  :  of  iho  Kmall 
iiitoittitio ;  divcrticul* ;  diiodeosl 
poocbcA. 


Vucalar    dUtnrh«nfi««     or 
}>hlegiuoriuUH  i*iit«riU»- 


iDtSstiut ; 


Ulceration :  tnberctdooa,  iy|ililUUc.  arw 

tnic,  j«]itir  JFJiiiiftl. 
Ion«-vDt  ttuuourH  (ij  io  tli»  duodcouw  ; 

[Ai  til  tlic  jpjuiiiim  •lid  ikam. 
I.rni[>li«dDnoriift. 
MAlifEitnnt  p-nwUiii.  —  Priiitvy  :  (at  in  thr 

duwltinuni  ;   (/•:   iii  tita  jajmtuiu  aad 

ilfUiii,     Sccondar)'. 


Malforuations.  —  Congenital    occlusion    and    stenosis    of    the 
duodeaum    are   usually  situated  close    to,  and   commonly  joat  above* 


I     the 
thfl 

f      Mir 


ti)6  biliai-y  papilla.  Complete  occln»ion  is  much  commoner  than  stenosis  ; 
57  oases  collectw-l  by  Coi-des  there  were  48  of  occlusion  and  9  of 
lOeia.  I'bero  miiy  bo  u  diaphruj^in,  with  or  nitliout  a  purfonilion  in 
the  centre,  nmtiing  iicross  the  bowel,  or  the  continuity  of  the  )K>wel  may 
completely  infcerrupteth  The  aoptum  is  eompnspd  of  the  mtiBcuInr  m 
ill  as  of  the  mucous  iuul  submucous  coats  of  the  bowd  ;  its  position  is 
Constant,  and  points  t^t  the  i:oiit:hi>iio)i  that  it  is  conneottKl  with  tlu> 
biulding-off  of  the  hc|Kit)c  diverticula  in  foetal  life.  Mr.  Shattock 
explains  the  mechanism  both  of  this  congenital  defect  »nd  of  the 
analujcoiis  one  of  con^eiiittd  atrei^ia  of  the  oesophagus,  by  supposing 
that  the  nneqtinl  growth  which  leaila  to  t-hn  foiTnation  of  the  glnrulular 
diviTticula  (liver  or  luiig^)  prfxliici*!*  a  kink  on  the  opposite  «ide  of  the 
origiri]il  tube,  much  as  nil!  hitppcn  if  the  intestine  lie  dmwn  out  in  nii 
nrtifitial  anus  through  any  thickness  of  the  alMloniiual  wall,  and  that  this 
splacemeut  may  conceivably  lead  U)  secondary  closure  of  the  original 
In  1 1  out  of  Cordca'  ST  cases  there  was  some  other  malformation, 
one  case  atresia  of  both  the  oesophagns  and  rectum. 
The  stomach  and  the  part  of  the  duodcmmi  alxive  the  occlusion 
becMDC  dilated,  and  may  form  a  ten^e  bilocular  cyst  suggesting  a  double 
stomach  ;  this  part  of  the  duodenum  may  end  blindly  as  a  culHle-futc,  or, 
as  is  generally  the  case,  remain  connected  M-ith  the  third  i»art  of  the 
odenum.  The  dilaUition  spreads  from  the  first  part  of  the  duodenum 
the  stomAcb. 

If  tlie  obstniclion  be  complete,  vomiting  begins  soon  after  birth  and 
tinnait  luitil  death,  which  nsiuiUy  fnllows  within  five  days.  The  com- 
plete ulisence  of  bile  from  the  vomit  should  aiijigest  thin  form  of  congenital 
ooclusion  Hither  than  one  lower  down,  below  the  entrance  of  the  bile- 
duct.  The  vomit  may  be  clear  at  Hrat,  and  sulwcfpiently  of  coffee-ground 
character.  Meconium  passes  into  the  faeces,  and  may  be  voided  per 
rectum.  Jaundice  is  mre,  being  mentioned  in  8  nf  Conies'  57  cases. 
When  the  olwtniction  is  not  complete*  s<»nie  Uhm\  may  jmss  thrcntgh  into 
the  intestine,  and  life  is  not  so  rapiiily  brought  to  a  close;  Lardcnnois 
rcportcfl  a  case  of  narrowing  of  the  first  part  of  the  duodenum,  regarded 
as  congenital,  in  a  man  aged  thirly-si.\  years. 

Congenital  narrowing,  obliteration,  or  complete  intemiption  of  the 
alimentary  canal  may  occur  at  the  junction  of  the  dnocienum  with  the 
jejunum.  Ducros  collected  three  eases  of  stenosis,  five  of  obliteration  of 
the  lumen,  and  three  of  eoniEdeto  interruption  of  the  intestine  at  this 
point.  The  probable  cause  of  such  changes  in  this  situation  is  pressure 
from  the  anatomical  arrangement  of  the  jwritoneum  ai  tht>  duodeno- 
jejunal junction,  and  the  condition  thus  resembles  strictiire  of  the  thii-d 
part  of  the  duodenum  protluced  in  adulta,  often  the  subjects  of  viscero- 
ptosis, by  the  pressure  of  the  mesenteric  vessels  {vide  p.  768),  of  which 
Conner  has  collected  18  cases. 

The  second  part  of  the  duo^Icnum   may  bo  enrirclci  by  a  ring  of 

icreatic  tissue  ;  aceoiding  to  Mr.  .Mayo  Kobson  at  least  6  cases  of  this 

are  on  record,  and  in  the  event  of  infiammation  supervening  in  the 


panci*eiitic  tissue,  tiarmwiiig  of  tho  doodeniim  v,iih  symptoms  rr^enibltl 
thost)  of  pyloric  obstruction  will  roauli.     This  congenital  abnomuility 
ruiiy  tliercfora  dispose  to  duoclciml  stenosis. 

Congrenltal  Occlusion  and  Stenosis  or  the  Small  Intestine. — Iti 
occlusion  the  intestine  m.-iy  tw  intfirriipied,  and  the  inM«tinal  walls  onljr 
roprosented  by  a  cord  connecting  the  [wrv'ions  parl^i  of  the  Itowel 
Th'!«e  occliiaioiis  may  bo  multiple.  Tbcy  ntv  of  course  incom|«ultle 
with  life  for  more  than  a  few  daye.  In  other  iiistAnces  the  suudl 
intestine  may  be  stenosed  by  contmotion  of  its  walls,  or  miiy  be 
obstructed  by  a  diaphragm  stretched  acioss  its  lumen  like  that  seen 
in  the  duodenujii.  This  narrowing  is  mosi  frequent  in  the  lovrr 
part  of  the  ileum,  in  the  situation,  that  is,  where  the  iliverticnjum 
iloi  occnt-B.  .Sometimes  a  fibrous  band  representing  the  remains  of 
the  vitelline  duct  is  seen  to  tic  uttachdi  at  the  point  of  the  strictnn;; 
in  such  casus  the  Btcnosis  mi^hl  be  oicchanical  and  due  to  tho  intestine 
winding  the  l>and  round  iUelf ;  but  such  cases  are  exceptional.  Mort) 
often  the  stenosis  is  unaccompanied  by  any  n.>nmins  of  the  viteUine 
duct. 

The  most  proluibtc  explanation  of  the  prcsotice  of  single  obi  item  lions. 
narrowiiigH,  or  diaj>hr;igmatic  nicrobmnes  in  the  ileum  Is  lliat  thu  process 
of  atrophy  and  involution  of  the  vitelline  duct  hjis  become  exc4«sive,  and 
by  spreading  to  the  intestine  at  the  point  of  junction  has  produced 
simitar  changes  there. 

In  other  ca^cs  similar  but  multiple  narmwings  uf  the  small  intestine 
are  found.  They  shew  no  sign  of  i>aBt  ulceration  or  other  morbid  pn> 
ce^  and  though  le-w  advanced  sire  of  the  tainio  patujrn  as  the  nmlttple 
complete  a blitt- rations  mentioned  above,  and  are  presumably  diU'  Ui  the 
same  cause.  Hlmtwor  this  may  Ijc,  it  is  active  in  foetal  life,  and  cantiut 
have  anything  to  do  with  oblitemtion  of  tho  vitelline  duct.  Intra- 
uterine peritonitis,  by  interfering  early  in  ff*tal  life  wttli  the  proper 
development  of  the  intestine,  or  later  by  producing  bands  and  adhesions 
by  which  the  intt»tiiie  is  constricleil  and  loc;dly  obliterated,  ofTers  a 
poesible  explanation.  While  abnormal  develnpnient  of  th»»  v»dvnlat'  conni- 
vcnte«  has  been  suggested  us  an  explanation  of  multiple  diaphmginatic 
stricturea,  the  cause  of  this  hypoitt'ophj'  of  the  valvuliie  conniveiilei  ii 
wanting.  It  is  rather  against  this  vicM'  that  the  valvuhte  ronnivontoa  am 
but  slightly  develoiM'd  in  frietal  life.     (See  also  pji.  57"J,  TRO.) 

Clinically,  partial  tiinglc  narrovring  of  the  lumen,  such  aA  may  occur  10 
tho  ileum  near  the  site  of  Meckel'^  divcrticulimi,  need  not  give  ris«  to  any 
signs  of  obstruction,  and  is  c^inpatiblc  with  long  life.  I  have  Men  a  cim 
with  three  diaphragmatic  obstnictions  in  a  man  age<l  twrnty-fivo  yews 
without  any  intestinal  troubles.  In  other  cases  there  may  be  signs  of 
chnmic  obstruction.  The  Iiqui<l  state  of  the  faeres  in  the  small  intestine 
accDutib^  for  the  a1>s<.-nce  of  Kvmptoins  when  there  is  a  considerable  amount 
of  narmwing  of  tliP  calibre  of  the  inle.sline. 

Diverticula  of  the  small  intestine  fall  into  two  distinct  groups  . — 

(a)  VoitgenUai,  which  are  true  or  composed  of  all  the  coau  of  the 
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inteetine.     Tho  only  irapnrUnt  or  cnmraon  coii^enitaJ  cliverticulura  is 

Meckel's  diverticiihiin,  which  is  fully  described  in  tlic  Article  on  "  Intestinal 

bstriiclion  "(fv/e  p.  771).    A  £cw  examples  of  congenital  divi-rticula  with 

buiull  uucessory  ijuiicreua  Attiichoi]   Vi  thu  tl|)  hnvu  been  recorded  ;  it 

n  thought  that  the  diverticula  were  due  to  traction  exerte<l  by  the 

ry  pAncrcJW. 

(ft)  Aciuiftii  diverticula  of  the  .Hinjill  intestine  arc  probably  always  false 

devoid  of  mndculiir  fibres,  thougli  poHsihly  a  ft^w  JKoluted   nniscuhir 

ires  may  occasionn-lly  stray  over  the  pouches.     They  are  hernial  pro- 

unions  of  tho  niucoea  ihrou^h  the  muscular  coute,  and  arc  found  close 

to   the   utlachmeiit  and   ofieu   between    the    layers    of    the    nicsonlery. 

They  arise    in   coiintwion    with   the   passage   of   the  veins   through   the 

muscular  coats  nf  the  intestine,  and  depend  on  wf-aknoss  of  tin*  intestinal 

waU  in  thiR  situation.     They  arc  more  often  met  with  in  elderly  siilt- 

joct« ;  HuiiBeniauu  wim  unable  lu  produce  tlicm  L-\]>crinienUiny  in  young 

Bubjects,  but  succeeded  in  senile  IxHlies.     They  are  probably  favoured  by 

HHpcreHsed  pressure  inside  the  inteKtino.      Tliey  are  nttnally  nimieroufi ;  iis 

^^■Mny  MS  400  have  been  recorded  (llansemann).     Thoy  varr  in  «i^e  from 

^^■uit  of  a  peu  to  that  of  a  lien'a  c-{;g.     The  peritoneum  coveiing  them  may 

^^De  thickened.      Inflammation  of  these  pouches  (diverllculitiii)  has  been 

Icnown    to    spread    to    the    nicsontory,    and    by    producing   ciiatrisation 

^^)  IomI   to  kinking  ur  $tenusi»  of  the  intestine.      But  resulttt  of  this 

^Hlnd  are  very  ntre  in  cunnexiun  with  the  Bmalt  intestine  as  compared 

^^nih  tho  colon,  and  aa  a  rule  no  symptoms  are  coiuicctcd  with  these 

^Ipverticiila. 

Iftuili'iuil  /'oiif/iAS. ^Pouches  of  small  size,  rarely  more  than  three- 
quarters  of  an  inch  decp,are  not  uucomuion  in  coitncxion  M'ith  the  biliary 
p^illa.     They  are  fH[»e  and  do  not  contain  any  mu»cle  in  their  walls. 
From   their  position  they  have  been  thought  to  lie  congenital,  and   to 
depend  on  weakening  of  the  wall  of  the  duodenum  by  the  primitive 
hepatic  diverticula.      It.  is,  however,  proliablc   that   they  are   acquired, 
and  the  result  of  enteroptosis.     Dr.  Keith  AtalCH  that  they  are  ]>reAent  iti 
all  women  whose  Iwdies  shew  evidence  that  they  have  worn  corsela,  and  that 
^^iie  duodenum,  being  depressed  dowu»-ards,  is  held  up  at  one  lipot  by  the 
^Hile-duct^  which,  being  surrounded  with  firm  fibrous  tissue,  does  not  g^ve, 
^^wkI  pulls  tho  mucous  membranu  out  into  a  pouch.     Usually  the  pouches 
j       are  single,  liut  they  may  he  bifid  (Nattan-Larrier,  Kolle-stdri  and  Fenton). 
i       A  similar  pouch  has  been   seen  at  the  •opening  of  .Santorini's  acceasory 
,       duct  uf  the  pimcreas.     No  symptoms  or  evil  results  are  known  to  be  duo 
to  duodenal   pouches ;    it  is   conceivable  that,  if  ti11e<l   with   food,  they 
might  exert  pressure  on  the  common  bile-duct.     Tertik  records  a  glove- 
shaped   diverticulum  which,   as   it   became  fdlcd  with   food,   must  Imve 
exert«<l  prcKsure  on  the  lumen  of  the  duodenum  and  narrowed  it ;  but 
this  is  probably  a  unique  case. 

It  is  only  necessary  10  mention  very  briefly  other  fnrms  of  local 

iUt&tion  or  potiching  of  the  intestinal  wall  in  which  all  the  coale  are 

presented.     Tho  traction  of  lulhcaions  may  in  rare  instances  induce  a 


traction  diverutuhim.  Intiltration  of  the  waU  of  the  intestine  hy  a 
anrcoma  nv.\y  pioiiiiei'  a  itmrkod  dilatation.  Forcij^ii  bodies,  eneh  as  pdl 
fltoiiL's,  may,  by  inducing  local  inHamm.'itory  chatigos,  lead  to  ti  pouching 
nf  the  intestinal  wall.  A  local  bulging  may  be  due  to  the  daomge 
inHict«d  in  a  strangulated  henna,  and  T.ho  efTccC^t  of  the  intCRtinal  paralysis 
eonscquont  on  such  conditlans  may  be  manifest,  even  afUT  the  lapse  of 
years,  in  want  of  tone  and  <x)ntrnctilily  (Ba^-kcr). 

Vasi'ULAK  PisTLfKBANOivS  in  the  intesliiics  arc  of  very  various  kinds. 
— The  chronic  venous  engorgement  of  portal  stagnation,  whether  tliis  be 
duo  U>  tricuKpid  regurgitation  nr  to  ohittrtiction  in  the  livoraain  drrhoaii, 
easily  paasra  into  catarrhal  inflammation,  and  is  then  charncteriiiiHi  by  the 
pretence  of  temicious  mucns  on  tlic  surface  of  the  int«atine.  Locatis«;d 
dilnUitioii  of  veine  is  Hometimos  soon  in  this  condition,  but  may  occur 
independently. 

Active  fiongostion  miiy,  of  cotirsp,  be  seen  postmortem  in  toxic 
enteritis  and  diarrhoea,  but  it  is  frequently  absent  when,  from  rlinicnl 
e\idonce,  it  might  have  been  oxpcct<>d. 

HaemoiTh.igea  into  the  Bubst^uicu  of  the  intastinal  mucous  mornhnLiic 
or  into  the  submnrouH  coat  ncenr  in  infective  endocarditis  and  pyaemia 
from  embolism,  sometimes  in  throrolio^is,  in  ptirpur.-i,  in  which  idcen- 
tion  has  also  been  nnte<l,  in  stiungubition  of  the  bowel,  anil  in  other 
cases  in  which  the  cause  may  not  be  evident.  In  the  hut  case  tbr 
lmemorrha|j;e  may  }te  extensive  and  suggest  omlxiltsm  or  thrombcisis 
of  the  mesenteric  vessels,  but  careful  search  may  fail  to  bring  such 
a  cause  to  light ;  some  of  thi'sw.'  cuacn  seem  to  Im-  lUlied  to  the 
sanguintHJUs  peritoneal  cysts.  Emlralism  and  thivmlnisis  of  the  me^^n- 
teric  vessels  ;ire  dealt  with  in  tletnil  elsewhere  (Vol.  VI.) ;  haomorrhaj;!*' 
infarction  of  the  inWAtine  results,  and  is  followed  by  symplMUis  which 
may  be  either  acute  and  mainly  those  of  acute  ol»truction,  M'itb  paasngc 
of  blood  by  ihe  bowel,  or  chronic  and  le^s  definite. 

Phlegmonous  enteritis  h  a  very  rare  condition,  and  is  so  iitlle 
known  that  it  is  probably  often  nut  rccognis^Hl  >vhen  tc  does  occur; 
thus,  since  reading  MacC'allum's  article  on  the  subject  I  can  rocaU  two 
examples,  both  in  the  duodenum  and  imttnting  intestinid  obetnictinn  mi 
that  lajiarotomy  was  performer],  which  were  regiinleil  as  an  acute  form 
of  enteritis  but  not  further  identilicil.  Of  MacOdlumV  7  eolloctcd  oimss 
b  were  in  the  upper  port  of  the  small  intestine  or  in  the  duodenum.  I  in 
the  colon,  ami  I  implicate*!  the  whole  of  the  digestive  traii.  Them  is 
some  rft.isiin  to  believe  that  the  relatively  fixed  position  of  the  diio«leninn 
]iliiys  A  pjtrt  by  favouring  damage  to  the  coats  of  tlic  l»nwel  frrmi  tmumnii^^m. 
and  so  enabling  Infection  to  occur.  The  affected  segment  of  the  intestine 
presents  a  remarkable  appearance,  being  much  enlarged  and  fnnoing  a  rigid 
tuI»o  witb  oodematouK  wjdis.  The  mucous  membrane  is  usnally  little 
affected,  but  may  be  ocdomatous  or  ulcerated  in  places  ;  the  i^ubmucoua 
and  muscular  coats  are  swollen  from  iutiltratton  with  intUininiAtnry  cclb 
and  oedema,  and  may  exude  pua;  sU-eptucocci  have  been  found.     Th« 
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condition  is  analogous  to  phlegmonous  gastritis.  The  symptoms  are 
voniiltii^,  constifmtioii,  dist«nitiun,  and  suggest  intcBtinal  obstruction. 
The  condition  can  hunWy  1>e  diagnosed  l>efore  the  a)idomen  is  opened ; 
the  prognosis  is  extremely  grave.  MocCallnni  suggests  enterostomy 
to  reliov*'  thci  fiymptonis  of  ohstriictioti. 

Lardaceous  Disease  of  the  Intestine. — The  alimcntury  canal  is 
Vttlatively  oft^-n  iitieetud  nt  wusfs  nf  lardjiccous  diswisp,  coming  fcmrih 
tmoDg  tJie  orgniiB — after  the  kidneys,  spleen,  and  liver — liable  to  this 
4|Hy||D.  Since  the  forms  of  pi*DtungDd  siippuratiuu  amenable  to  surgical 
tiMttment  have  now  become  so  conipanitivcly  rare,  syphilis  and  pulmonary 
tuberiTidosis  now  occupy  a  mon*  imiiortaiit  pl.ice  in  tlic  etiology  of 
ns  change  than  thoy  did  in  pre -anti  septic  timee.  (For  "  I'athology 
icoous  Change  "  see  Vol.  I.  p.  .^70.)  The  whole  of  the  idimiiitary 
canal  may  be  afl'cL-tcd  or  the  change  may  1«i  jwirtial,  and  then  usually  falls 
on  the  small  intestine  and  t'spiK-ially  on  the  iloum.  T^ardaccons  disease 
and  tuberculous  ulceration  of  the  intestine  are  not  infrequently  associated. 
The  clinical  manifestation  of  lardaceous  disease  of  the  intestine  is  diarrhoea, 
which  is  probably  due  to  imperfect  absorption  of  the  watcrr  constituents 
of  the  intestinal  cont<>nts  and  not  to  pxcensivB  secretion  or  to  increased 
peristalsis  as;  in  moai  other  forms  of  diaiThoea.  The  motions,  which  are 
passed  witbout  {utirt,  are  watery,  but  do  not  present  any  specinl  clinrncters. 
It  has  been  stat<-d  llial  iho  intestinal  villi,  iKiing  specially  fragile  from 
the  lardaceous  change,  are  prone  to  break  off  and  so  to  give  rise  to 
haemorrhage;  but  it  is  generally  agrewl  ih.it,  iniless  complicated  by 
tubercttlous  or  some  other  form  of  ulceration,  lunlaccous  disease  of  the 
intestine  is  not  cliaracteH»o<l  by  the  pn'.<<utice  of  bliKid,  at  any  nUc 
mnnifesl  to  the  naked  eye,  in  the  stooli*.  The  diniThoea  is  obstinate  and, 
though  less  frequent,  is  prolxibly  a  more  serious  result  of  lardaceous 
dtseaso  than  albuminuria,  us  it  is  the  direct  cause  of  death  in  a  consider- 
able proportion  of  C3i»c«  of  Ijiniaecniia  disease.  The  prognosis  is  bad. 
Treatment  should  be  directed  to  icmoval  or  alleviation  of  the  underlying 
csuse  by  surgical  measures  or  by  aiitisyphililic  trcstment,  and  the 
general  hcultb  shunld  be  maintained  by  healthy  surroundings  and  suitable 
food.  The  diax'rhoca  is  usually  treated  by  va]*ious  prcpai'ations  of 
bismuth  and  opium. 

Ulckration  of  the  intkstines  is  described  under  so  many  other 
facatling^,  that  it  would  weary  the  reader,  and,  indee*!.  be  unnoccs^^ary,  to 
give  all  the  cross  references  to  the  diseases  of  which  ulceration  of  the 
small  intestine  is  either  an  integral  part  or  a  more  or  less  direct  result. 
Generally  speaking,  reference  shoidd  be  made  to  the  articles  on 
**  Diarrhoea,"  "  Diarrhoea  in  Children." 

Tuberculous  Ulcepatlon. — AMfx  cf  .■1Ufirl:—h\  generalised  tuber- 
culosis, as  in  other  parta  of  the  body,  miliary  tubercles  may  occur  in  the 
mucosa  of  the  intestine,  but  the  dei^usit  Is,  of  course,  of  no  clinical 
inipurtiince. 

Primary  infection  of  the  mncous  membrane  from  tuberculous  milk  or 


niait  ooiitamiimtLHl  with  tuberculoiu  mnteriaU  or  even  from  battfir«  oecon 
very  rarely  in  orlultji ;  more  commonly  in  children. 

Secondary  luhoi-culoeis  of  the  intestine  due  to  the  swallowing  of 
spuium  containing  tubercle  imcilH  is  very  (;onimun,  iind  buH  Ihwh  found 
in  ovur  50  per  wut  uf  fatal  ui^ea  of  pulmonary  tnherculosis.  Ii  must 
be  home  in  mind,  however,  that  tuberfulotis  paticnia  may  Ruftiar  from 
follittuloi-  ulceration  of  the  small  intestine,  due  to  the  pyococci  contained 
in  the  sputum  ihoy  swallow  ;  atid  that  evtsry  ulcer  founil  in  the  imaU 
intestine  of  a  [latient  dying  from  tuberculosis  is  not  necessurily  tubt>r- 
ciUous.  The  presence  of  simple  follicular  ulcer*  certainly  renders  th« 
intestine  more  viUncrablu  to  tuberculous  infection,  and  a  ifvcondary 
infection  may  kike  pliLce.  Chronic  intestinal  aitarrh,  such  as  th»t  serti 
in  rickets  anri  alcoholinnL,  i.^  prolmbly  no  inconsjilemble  diKpofting  ^irtnr 
to  the  development  of  intestinal  tuberculosis. 

Infection  of  the  mucous  moDd>rano  of  the  inlosline  may  possibly 
occur  by  tho  uxtonaion  of  the  tuberculous  process  from  the  peritoneum, 
or  ns  tho  result  of  the  discharge  of  tuberculous  glands  or  abscossee  into 
the  lumen  of  the  intestine  ;  but  these  modes  of  infection  are  qm'te 
exceptional. 

Sititalion. — Tuberculous  ulceration  uf  the  inloittitie  in  commonesl  to 
the  lower  part  of  the  ileum,  and  though  the  ulcen  may  extend  throughout 
tho  whole  of  the  small  intestine,  they  become  less  frequent  as  the  duodenam 
is  approached,  where  they  are  very  rare ;  ulceration  has  been  eoen,  how 
over,  wiiliin  half  an  inch  of  tho  pylorus.  Since  it  is  thought  that  the 
acidity  of  the  gjistric  juice  tends  to  prevent  the  occurrence  of  tuberculous 
ulceiution,  it  is  probable  that  in  such  exceptional  instances  this  secretion 
was  deficient  in  hydrochloric  acid.  The  ulcei-s,  like  those  of  enteric  fever. 
are  more  common  around  the  iloo-caccal  valve,  and  may  extend  intii  tho 
appendix,  ^ving  rise  to  symptoms  of  ap[)endicitis,  or  into  the  colon.  The 
colon  may  indeed  bo  atfectod  without  the  ileum  being  attjurked,  while  the 
rectum  is  a  not  infrequent  situation  for  such  tuWrcnlou)^  ulcers. 

Auatomieal  Clutmtiirs. — The  tulwrcloa  generally  bcL'in  eithtr  in  Poyer's 
pAtches  or  in  the  solitary  glands,  and  after  undergoing  caseation  appear  u 
small  yellowish  spots,  which  aoftcn  down  in  the  centre,  run  into  ««eb 
other,  and  by  opening  into  the  intestine  give  riso  to  tho  earliest  sUgo  ol 
a  tulierculous  ulcer.  The  lymphoid  and  other  tissues  around  arc  swoHen 
from  extension  of  the  intlammati>ry  pmcesa,  and  the  edges  of  the  nicer 
are  raised.  The  nicer  <'xtemls  by  softening  anti  disi-harge  of  the  surround- 
ing tubercles,  while  at  the  »aiiic  time  infdtration  of  the  coats  of  the  int»liDC 
is  proceeding.  The  lymphatic  vessels  becomu  affected,  and  bK-id  chrtmic 
peritonitis  is  set  up.  Tho  liasc  of  the  ulcer  thus  becomes  thickened  by 
tultercidous  inflammation  in  its  mus^^ular  and  serous  walls,  and  small  white 
or  oven  yellow  tubercles  ciui  be  seen  on  tho  peritoneal  surface,  which 
appears  somewhat  upaijuu  and  thickened.  The  base  of  the  ulcor  ik  thus 
protected  against  piTforation,  and  may  l>e  conttid*'iably  thicker  than  Lhe 
healthy  parts  of  the  inte-stine.  The  danger  of  perforation  is  etitl  further 
prevented  by  the  tendency  of  the  local  tubercidous  peritonitis  to  cause 
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odhefiions  to  surrounding  rniU  of  inte«tine.  In  some  cases  theee  ndfaesioiis 
may  tio  drawn  uut  into  t>an(l&  (ride  article  on  "Intcstinul  Obatructiun,** 
p.  770)  or  may  bo  broken  across  ;  iliey  jire  then  Bwn  jis  fiLwimnttjiiK  tags 
on  tUu  outsidu  of  the  inteHtine,  And  become  more  evident  when  the  intestine 
is  placed  in  wattT.  The  chronic  inHfimmalion  nmy  give  rise  to  pigment*- 
tion  of  the  ppntonftil  or  of  the  intestinal  suifacc  uf  the  ulcer  ;  this  Is  more 
often  seen  in  the  chronic  oblong  ulceni  in  the  colon.  The  thickened  base 
rif  the  nicer  is  usually  niiighened  and  irregular ;  sloughs  are  only  present 
cxooptionally.  The  edges  of  the  ulcer  arc  ruisod,  thickened,  iind  not 
undcmn'ncil.  The  ulcers,  which  in  the  early  stage  are  !<miill  and  round, 
iHiCMtne  large  and  irregular  in  outline  ;  like  all  chronic  ulcer*  they  are  ajrt 
to  run  tniusvorsely  roun<l  ihit  lumen  of  the  bnwel,  this  extension  being 
prweded  by  tulwrculouR  infection  of  the  lymphatic  vessels,  the  circular 
eourso  of  which  is  shewn  up  by  caseous  spots,  lu  addition,  the  mucous 
monibrane  may  be  lanlaceuus.  The  histological  appearances  of  tubur- 
mlosis  arc  fully  de»criI»«J  in  the  article  on  "  TuIm-TcuIobis  "  {V)>I,  II. 
Part  T.  p.  263). 

ihji>fT\Aa^li(  \u\>frm.Ums  of  the  iUtxaetal  region  is  a  remarkable 
condition  {ridf  p.  TBO)  which  imitatCii  a  nen-  growth  both  in  the  great 
thickening  of  the  intestinal  wall  and  in  producing  stenosis.  It  is  very 
chronic,  and  has  been  thought  to  l>o  due  to  infection  with  attenuated 
tubercle  iMwilli  and  other  organisms,  a  mlxtiu'e  of  tuberculous  and 
simple  inllatntDaT'Ory  lesions  tx^sultiug  (l.jirtigiiu),  or  to  Ijovinc  tuberculosis). 
The  cjiecum  and  ilco-caecal  valve  are  the  usual  sitiuiUons,  and  tlie  change 
ni»y  extend  for  a  short  disiancR  into  the  ileum.  In  i-are  instances  the 
change  is  cnndned  to  the  small  intestine  [I*antaloni.  Michon].  In  Micbon's 
ewe  appendicitis  was  diaguosed. 

Results  of  Tftharadoiis  Ulcrration. — Perforation  is  rare,  and  after  death 
it  is  oftan  very  difficult  to  bo  certain  whether  perforation  of  an  ulcer  into 
the  peritoneal  cavity  took  place  during  life  or  not.  For  with  luberctilous 
enteritis  may  lie  combined  peritonitis.and  matting  together  of  the  intestincM, 
witli  loculi  containing  ascitic  fluid  turbid  with  varj'ing  amounts  ol  fibrin 
or  pus  -  colls ;  and  the  inte«tinos  are  so  softened  that  any  attempt  to 
ascertain  whether  there  he  a  perforation  of  an  ulcer  into  the  cavity  of 
the  peritoneum  readily  leads  to  rupture.  In  »omc  cases  it  may  be  that 
perforation  into  the  intr-Atine  from  without  baa  taken  place  either  from  a 
localised  collection  of  puft  or  from  a  softened  caseous  lymphatic  gland, 
and  not  in  the  i-cverso  dirucliou.  The  iiiflaniwl  walls  uf  the  intestinal 
ulcers,  under  the  conditions  such  as  are  present  when  there  is  advanced 
taborculons  peritonitis,  may  allow  of  the  passage  of  mirro-i>rganisms,  such 
as  B.  roli,  withma  any  solution  of  continuity ;  and  thus  a  more  acute 
peritonitis,  due  to  secondary  infection,  is  set  up.  Though  this  is  not  a 
groew  jwrfomtion  of  the  intestine  it  comes  eventually  to  much  the  same 
thing ;  it  leads,  that  is,  to  increased  severity  of  the  ficritonejd  inflamma- 
tion. I'erforatiou  does  occur,  but  it  is  rare,  and  eontrjistA  with  what  hnlda 
in  acute  intestinal  ulceration,  as  in  enteric  fever. 

Stricture  of  the  small  intestine,  from  healing  of  the  ulcers  which  run 


round  the  lumen  of  the  intestine,  occunt  more  frequently  than  is  generally 
thought.  i'robaUy  many  so-called  simple  strictures  ttro  in  reality  of 
Itibcrculoufl  origin.  Bcmay  hiis  collcclott  70  recorded  cnses,  Accordinj; 
to  TtilKor,  there  nre  three  rorma  of  iuberculouK  stricture  of  the  small 
intestine:  (d)  duo  to  cicatrifiiition  of  an  nicer;  (fi)  due  to  eontr»ctioii  of 
tuherciiious  graniiifttion-tissue  without,  any  ulceration  ;  this  lends  in  n 
diaphmgniHtic  stricture  :  aiiil  (<■)  liypoiidaslic  tuherculoais.  But  the  com- 
(laratively  slight  nunowing  thitt  results  and  the  tlnid  state  of  the  intestiiml 
contents  comhino  to  render  signs  of  ot)Stniction  from  tuberculous  strictures, 
apart  from  the  effect  of  tuberculous  ijeritonitis,  mro.  The  Htrictures 
may  be  ninlliplc  ;  in  a  case  of  Notlmaj^-rH  there  were  seven  stricttuts 
in  tlie  sniiill  intestine  {aiif  p.  760). 

Si/inpI'mis. — Very  frequently  no  symptoms  are  present  during  life, 
o\'cn  when,  as  seen  after  dt.ath,  there  is  very  considci^ble  UdtorcuUits 
ulcunition  in  the  small  intestine;  though  from  their  occurrence  in  mon; 
than  50  per  cent  of  the  fatal  aism  of  pnlmnnary  tu1>crculu8t8  their  existence 
may  be  suspected  whenever,  in  the  c«iurse  of  ib(?  disease,  there  is  diarrhoea 
lasting  for  any  time,  abdominal  tenderness,  or  pain.  The  diarrhoea  may, 
though  rarely,  Iw  accompant^id  by  blood.  Prof.  Olcr  luis  seen  sevonU 
cases  of  fatal  intestinal  haemorrhage,  but  tliia  nnist  lie  moat  exceptionaL 
It  must  be  remembered  that  simple  diarrhoea  in  pulmonary  tnWrculeeis 
may  bo  due  to  lardaceous  disease.  The  presence  or  absence  of  diarrhoea 
liccms  to  tlupend  chiefly  un  ulceratiou  of  the  colon,  since  it  may  l>e  absent 
when  the  ileum  is  cxttinfively  affi-cted.  Generally  s|>ealiing,  however, 
diarrhoea  in  pulmonary  tiibercnlosis  indicates  tuberculous  utceration. 

VinffiufsU.  ^An  im|)ortant  factor,  as  already  mentioned,  is  the  exist- 
ence of  tuberculous  disease  of  the  hings  or  peritoneum.  The  paasigv  of 
blood,  when  it  occurs,  would  distinguish  it  from  lardaceous  diseaaB, 
which  is  very  rarely  accompanied  by  simple  utceration  of  the  intAStine. 
The  presence  of  tubercle  bacilli  in  the  faeces  would  of  course  be  strong 
eWdcncc,  but  little  value  could  be  atta<:h«l  to  a  negative  result 

In  children,  in  whom  prinutry  tuberculous  disciiso  of  the  tntratine 
may  occur  without  evidence  of  pulmonary  disease,  the  diagnosis  between 
giMtro-inlcstiniil  catarrh  tuid  tuberculous  idceratiun  is  less  easy  than  in 
adulta.  The  preaence  of  fever,  abdominal  distension,  enlarged  glands,  and 
n'listing  and  dobility  out  of  proportion  t/)  the  iliarrhoen,  together  with 
the  abs«Mice  of  worms  and  of  any  other  cause  for  the  fomlition.  are  in 
favour  of  tuberculous  ulcerRtioii. 

TrenttnciiL~ln  iulults  tidtcrculous  ulceration  is  nearly  always  secondary 
to  pulmonary  lulwrculoaiK,  and  the  lines  of  trtvitmenl  will  be  found  in 
the  special  article  on  tliab  disease  (Vol.  V.).  It  is  important  to  guard 
against  setting  up  iulehlinal  catarrh,  and  so  bringing  on  diarrhoea  which 
may  prove  very  relKillions  to  trealmeiil.  Strong  pur^jalivcu  may  have  this 
effect^  so  tliat  c^re  u  rp<|uired  in  comlwiting  conatiiBition  in  pulmonary 
tuberculosis.  Foorl  of  a  bland,  nutritions  eharartor,  which  can  easily  bo 
(ligeHt4>d  and  af>sorbed,  is  im|>ortant;  if  need  be,  it  may  be  predig«st«4l. 
Milk  and  eggs  can  usually  be  borne,  but  if  milk  be  not  absorbed,  as 


shewn  by  the  prcsL'tice  of  curds  in  the  atools,  it  should  he  dinuiiished  in 
quantity  or  oniittcd  for  a  timo  from  the  dietary.  IViuiided  li«h  or  riu'Ai 
in  small  ijiiantilies  at  a  lime,  chicken  broth  and  sou|«s  thickened  with 
farinaceous  prepurutions,  Mcllin's  food,  und  gruul  urc  tuiually  suitable. 

Thfi  herding  of  the  ulcei'H  will  be  impcduij  by  inLeHtinal  fennentation 
or  by  any  irritating  form  of  fiKnl,  and  it  is  probitbli:  that  crvaaot*'  and 
the  allied  drugs  exert  both  u  preventive  and  curative  intjuenee  on  iulc»tinal 
ulceralioii.  Besides  the  uhservanco  of  careful  feeding,  it  in  in][}ortant  to 
avoid  any  such  exciting  Ulcton  as  cxpfMinre  to  wet  or  cold.  When 
tiiarrhoea.  occurs  it  should  be  controHed  I'y  opiiim.  chalk,  bismuih,  and 
astringents,  and  if  neccswu-y  by  morphia  siipfosiloricis  or  enonius  a>nlain- 
ing  upiuin.  Tlie  putiuut  should  be  kept  in  bud,  and  warm  uppHcationa  to 
tiie  aMomen  may  1m'  iricti. 

SyphiUtlo  Ulceration. —  MaiiifestationR  of  syphilitic  infection,  tliough 
comparfitively  common  at  the  t«o  eiuU  of  the  alinicntJiry  canal,  an-,  very 
Rii'cly  rocogtiiscd  in  ihc  inlervunlng  portion.  Mucous  patches,  pharyngeal 
Icfiions,  condylomas,  and  stricture  of  the  rectiini  are  well  known  and 
frttpiently  met  with,  and  are  described  eltteM-here  in  tluH  .St/ntt'tn.  But 
syphilitic  ulceration  in  the  intestine  is  rare. 

/ft  in/fintUi-  svj'ltiii.i  giimaniii  beginning  in  the  submucous  coaL,  and 
when  kirge  invading  thi'  muscular  roat,  have  been  de«cril>ed.  Thickenetl 
pl:u|Ut»,  often  in  Peyer's  patches  and  breaking  down  and  ulcemting,  aft 
well  as  minute  gummas  in  the  mucosa,  have  been  (oinid.  The  pretM.*noe 
of  undoubted  syphilitic  lesions  elsewhere,  snch  as  gummas  in  other  organs, 
the  general  histologind  resemblance  of  the  intestinal  lesions  to  those 
characterising  syphilis,  and  the  abaenco  of  any  eviiJencc  that  the  lesions 
are  t»dK;ri;ulous,  point  to  their  syphilitic  natni-e.  But  they  are  rare. 
Peritonitis  may  result  from  their  presence,  ami  oven  pcrfomtion  of  the 
intestine.  These  lesions  begin  in  the  seventh  month  of  inli-a-uterinc  life, 
and  may  be  well  developed  in  the  eighth.  In  addition  to  the  general 
symptoms  of  infantile  syphilis  diarrhoea  and  melacna  may  be  ]>rusent. 
The  treatment  i*  that  of  the  general  diBciisc  by  mercury. 

Suphiliiic  Lfjtvm/i  in  Arqiiired  iS'y?»Ai/i.'.— The  affections  of  the  pharynx 
and  anus  seem  hardly  ever  to  extend  into  the  neighbouring  part  of  the 
inl«(stinal  (met ;  and  though  individuals  with  secondary  syijhilts  may 
present  intestinal  idceration,  there  is  little  convineing  ovideriee  thai  it  is 
syphilitic  in  origin. 

In  iertiary  sypbitu  the  intestine  may  become  lardaceous,  and  in 
exceptional  cases  ulceration  has  supervened.  Apart  from  the  rectum 
and  adjacent  {Kirt  of  the  colon,  the  question  again  uritM's  whether  in  any 
case  of  ulceration  we  are  dealing  with  syphilitic  ulceration,  or  merely 
with  ulceration  in  a  syphilitic  subject ;  in  some  of  the  recorded  cases  the 
liiU«r  alternative  appears  more  than  prolKible.  In  this  connexion  the 
Dol  infrequent  incidence  of  tuberculosis  in  syphilitic  subjects  should  be 
borne  in  mind.  Superficial  necrotic  ulcers,  gummas,  and  multiple  small 
iyphiloina$  rcsembluig  tubcrcleii  may  occur.  The  ulcers  may  perforate 
and   Mi   up   general   peritonitis,  or  may  heal  and   produce  strictures. 


Qiimnuu  may  nlnlmct  the  Inmeii  of  the  intuatine  ant)  give  riu  tu 
intcRiinal  nhfttniciion  or  break  down  into  ulcers.  The  treatment  is  of 
course  thill  of  syphilis. 

Uraemic  Ulcers. — Uiccmlion  of  the  ulimontary  cmml  in  ftilal  CMe6  of 
chnmic  ruiml  (liMJUie  luis  lung  htisn  recogiiiiwL  In  1  Sri9  Treitz  described 
theso  iilcnrA,  and  expUinor)  the-ir  presence  aa  the;  reBiilt.  of  irritation  due 
to  cartiviiiii^  of  jtinmuiiia.  In  this  country  Dr.  Dickinson  rcconjutl  TI 
CAiteR  iiiuler  the  imnit:  of  alhuminiiric  n1c;er8,  and  Ix^lievcd  tlial  they  were 
due  to  liiiemnnhikge  into  the  muhniuootis  coat ;  this  explanation  lian  noi 
mot  with  universal  accoplanco  (of.  p.  838).  and  other  h^-potheses  hare 
boon  put  furvrard.  Nothuagel  iiicUncJ  to  thu  opinion  iW  poiiMMia  in 
the  bloo4l  excreted  into  tho  intcatino  were  responBible  for  the  ulcers,  nod 
in  ffl-vour  of  thin  lit  thn  ocru-tioniil  lociilir^ation  of  theae  iilrcra  in  th(^  tirHt 
pitrt  of  the  diiwlenuni,  18  cjises  i»f  which  have  Iteen  collectwi  by  Barii' 
und  Delaunny,  thu's  rcsenibjinx  ulcomtion  aft«r  hunif!,  uhich  in  prolmbly 
due  to  toxins  ciuriud  by  tlm  bi'xid-streum.  Capillary  thrombosis  (ma\*a), 
aitcrioticluroaig  of  the  intestinal  urtciica  (^lathieu  and  Uuux),  and  the 
irritation  set  up  by  vigorous  ptirgation  have  also  Ijeen  incriminated.  The 
tdcers  occiu'  in  the  diiQdenuni,  atnall  and  large  iatesliiiu,  und  raruly  in 
the  stumaclL  They  may  Iw  present  in  l»utli  llie  small  and  large  ialei-line 
in  the  siimt*  ease,  but  more  coromoidy  are  con6ne<l  to  one  or  other  of 
those  two  |Mirt8.  which  are  affected  in  Alx>nt  the  aame  proixirtion.  They 
may  be  small  or  occupy  a  considerable  area.  Mathieu  ami  Koiix  record 
a  continuoiuily  ulceruted  area  of  30  inched  in  length  in  the  ileum.  Id 
the  small  intestine  the  ileum  ia  UKiially  attacked.  The  ula^ra  ma,y  bare 
undennined  edges,  iihew  pigmentation,  anil  p<*rfor:ite  into  the  peritoneal 
cavity  (Dickinson).  The  idcers  are  associated  \vi\h  interstitial  nophritii, 
artoriwiclerosis.  and  high  lilood-pn^asurc :  a  considcnible  number  of  ibe 
cases  aro  in  young  subjects  with  contracted  white  kidneys. 

In  some  cases,  especially  when  there  are  a  few  ulcers  in  the  ileum 
only,  there  ore  no  intestinal  symptoms.  Dijirrhoca  is  the  chief  mani- 
festation, and  is  often  associatnl  with  vomiting  proluibly  nnwraio  in 
origin.  Peritonitis  nuiy  occur  without  perfonition  of  the  intostine. 
Citation  must  W  cxercisotf  in  rostraining  the  diiirrhooa.  as  ;^avo  umemic 
manifcsttiiiona  may  follow  suppression  of  what  may  bo  in  pari  a  vicaritHis 
excretion  of  toxic  products  by  the  liowel. 

Lardnfrnm  uli-ers  have  been  descril)ed,  and  Jiro  Gxphkine<]  as  tbf 
outcome  of  malnutrition  of  Uie  intestinal  mucosa,  but  they  muftt  Iw 
extremely  niro.  Ulccrati'in  due  to  other  causes,  such  as  luburcuh»iN 
may  of  coiir^i-  be  present  in  a  lanlacoous  int<-stine. 

Peptic  Jejunal  ulcer  fulInwingganTro-ontiTosiomy  is  rare.  It  orcun 
dose  to  the  union  of  the  stomach  and  intostine.  and.  as  it  is  regarded  u 
due  to  the  cntmncc  of  hyp«;mcid  gJistric  juice  into  the  intestine,  has  boon 
spoken  of  as  a  peptic  ulcer.  It  apiH^urs  to  l>e  mure  likely  to  follow 
anterior  tlian  pisteriur  g:LHtro^ntero8toniy :  out  of  'i7  cases  20  followed 
somo  form  of  tlie  anu>]-ior  und  7  some  form  of  the  posterior  oponkCion 
(GoaBQl).     It  has  been  suggested  that  the  anterior  opvmtioii  tloes  not 


D/SEASES  OF  THE  SMAU.  INTESTINE 


575 


dmin  iho  stomaiih  ao  otHrientty  a«  rhe  pAstcHor  method,  and  thai  hyper- 
chlorlmlriii  i&  nut  so  completely  relieved,  reptjc  ji-junii]  uIclt  hna  Imkmi 
pnKluce»i  hy  ox|icrimontal  gaBtro-enUirosloiiiy  in  doL,'S  (Wfitts).  When 
the  ulcer  perfumtcs,  the  resulting  peritonitja  is  ut<;niiUy  cirtuniscrilKHi 
(20  out  of  31  ca&eA);  bat  iji  about  a  f|iiart«r  of  tho  cabca  (-S  out  of  31) 
gcnvral  peritonitis  follows,  and  in  a  few  instances  (.1  out  of  31)  perfom 
tton  into  the  coluu  or  stomach.  Mr.  Mayo  Kobaon  considers  tliat  ivhcii 
peptic  ulcer  follow!*  posterior  gaatro-enl^rostomy  gonenil  peritonitis  is 
more  likely  to  ifstili  from  pcrfomiioti  than  in  the  case  of  an  ulcer 
following  the  anterior  oiH.>nition.  Tins  form  of  ulcer  is  alniust  exclusively 
met  with  in  males;  in  31  caiwa  collected  by  Gossct  there  were  2&  men 
and  iJ  women.  The  symptoms  of  jejunal  ulcer  are  Tnuch  the  same  as 
those  of  gastric  ulcer.  'Ihe  burning  jiain  in  the  epigastrium  \%  usually 
seven.-,  is  tetniwmrily  relieved  by  talking  food,  but  in  an  hour  or  two 
returnB  with  greater  severity.     Vomiting  i»  fre*|uent 

Follmtlttr  u/ivr.-'i  occasiinially  occur,  and  resemble  those  descril)ed  in 
the  article  on  "  X)i«ease8  of  the  Colon  "  {rUk  p.  835). 

In  htd-iirmia  considorablo  enlirgemcnt  of  Peyei''s  patches  may  occur, 
and,  especially  in  acute  eases,  ulceration,  reficmbUng  tliat  of  enteric  fever, 
may  folluw  and  even  go  on  to  perfonitioru 

Aftmoutymsia  of  the  int«dtiiio  uRually  affects  theappertdix  {ridf  |(.  600) ; 
perhaps  in  some  cases  it  begins  in  the  ileum  close  to  the  appendix,  and 
gives  rise  lo  much  the  »imc  nigna  as  in  the  appendicular  fi>rm. 

Innoiunt  Ti'UOi;icH. — In  the  aroull  intestine  innocent  tumoors  are 
usiuUy  small  and  multiple. 

tn  tbe  duodenum  innocent  tumours  are  rarer  than  in  the  rest  of  the 
small  inlestiiie.  I'ulypoid  adcnoni:i»  aiv  oecaBionulIy  met  with,  iiitiially 
in  a^jMiriatioti  vdih  similar  tumours  elsewhere  in  the  intestines  ;  in  l>r. 
W,  Collier's  case  they  were  more  numerous  in  the  <luodennm  than  else- 
uhci'e.  In  some  pasei>  a  suliuiry  papilloma  arises  in  connexion  with  the 
biliar}*  jxipilla,  and  may  give  rise  to  intermittent  biliary  obstntction  and 
favour  an  ascending  infection  of  the  common  bile-duct,  thus  behaving 
like  a  carcinoma  in  this  position  {cult  p.  579).  A  hirgo  luyxofibronmtous 
pol}'pm  in  the  second  part  of  the  duodenum  has  been  known  to  cause 
pyloric  obatniction.  Polyadenoma  of  Brunner's  glands  luis  been  described 
by  ItosAo  and  by  de  If«>uville  and  Afartin  as  a  cause  of  duodenal  ulcer. 
Tn  conjunction  with  I>r.  Trevor  I  have  described  a  caeo  of  spheroidid- 
cclled  cipcinoma  sttating  from  a  ])olyadenonm  of  Brunner's  glands  usso- 
cialcd  with  an  old  duodenal  ulcer.  In  general  lymphangiectasia  of  the 
intestinal  mumeui  the  duodenum  may  be  affected,  and  in  one  case  tbe 
doodenum  and  jejunum  shewed  the  most  marked  change  (AUchin  and 
Hebb).  The  Westminster  Hospital  Museum  contains  a  cyst,  lined  with 
normal  mucous  membrane,  In  the  posterior  wall  of  the  first  part  of  the 
duodenum  ;  during  life  it  gave  rise  to  symptoms  of  pyloric  obstruction. 
A  cyst,  the  size  of  a  tangerine  orange  and  containing  bile,  wits  described 
by  I>r.  Trevor  ;  it  projected  into  the  duodenum  in  the  situation  of  the 
biliary  jjapilla,  and  was  rcganleil  a»  a  congenital  abnormality  due  to 


fosJoii  in  the  inidtJIe  line  of  the  folds  of  mucosa  which  nornially  euclusc 
the  fossji  for  the  pcipilla.  Tlio  ptitietit^  who  dicU  fi-oiu  &  {icrfDnituig 
(luodt^nul  ulcer,  wu:^  not  jaundice^l. 

in  the  Jejunum  and  ileum  various  formft  of  innocent  tumnuni  occur, 
and,  like  innocent  tuinourh  giMieruUy,  are  not  uauimnionly  multiple  and 
very  frequently  peduiicuIatoA 

Athmmii's,  com[iOM»l  of  the  inucotut  himI  Kiibmucouit  coats  of  tbc 
iiilc-stinc,  are  loss  oftc-n  Been  than  in  the  colon  nnti  rectum.  O^oaflionally 
a  single  ono  i^  found  above  a  stricture,  but  when  ]>reiifnt  iht-y  art-  generally 
multiple  and  due  to  developmental  aberration.  In  extreme  instances 
there  have  iKien  thnu!uind»  of  those  riucouh  polypi;  thifi  condition  of 
multiple  mucous  polypi  may,  like  some  other  forms  of  iimocent  growth, 
bo  hereditary.  Ati  important  point  about  these  multiple  ^owtks  of  tho 
alimentary  canal  is  that  carcinoma  nuiy  develop ;  this  occurred  in  20  of 
tliH  4'J  wkKiM  collwtiKl  by  Qiii'nu  and  Landel,  hut  apjuirently  lakcA  phwe 
ill  the  colon  only.  Mr.  Uhilde  hiis  recorded  c:ircinoma  of  the  rectum  in 
three  sistcPB,  in  two  of  whom  it  supervened  on  multiple  ailcnouuu.  (For 
tumours  of  the  umbilicus  derived  from  the  vilclline  duct  aoo  p.  771.) 

Myoma,  Jihroma^  and  jiftftmijoma  may  ho  either  siibmncoiu  or  sal^ 
serous.  When  submucous,  50  per  cent  of  them  give  i-ise  to  intussuvooption ; 
but  they  may  obstruct  the  lumen  without  producing  any  invagination. 
Of  36  casea  coUecteil  by  Dewiii,  1 7  {.'{  in  the  duutlenum,  '1  in  the  jejutinra, 
1 1  in  the  ileum,  I  undefined)  wei-e  in  the  small  inteeline.  Ij^omat 
are  occasionally  seen  in  the  ^mall  intestine.  l>owi8  collected  17  (6  in  th« 
duodenum,  4  in  the  jejunum,  and  7  in  the  ileum).  A  doubtful  kdiI 
unique  case  of  ostLM)ma  of  the  small  intestine  has  been  reported  by  Qu^na 
and  one  of  a  hair-ball  by  Ferraan.  tiuy'a  IlojtpitJkt  Museum  (Xo.  S9I) 
oontitins  a  polypit-s  of  the  ileum  with  a  eeutral  maas  of  fat,  which  wm 
thought  to  be  due  to  invagination  of  a  Meckel's  diverticulum  taking  loinc 
of  the  muwnttiric  fat  in  with  iL 

Inruimerable  villositie^  due  to  lymphangiectasis  have  been  doscribed, 
and  iu  a  minor  degree  dllatJttioD  of  the  lacteala  is  not  so  very  rare,  and 
haa  liccu  found  in  as^iioiation  with  chylouB  aacitex.  MacCallum  hu 
collcct'od  6  examples  of  multiple  hirnuinniofiuis  of  the  small  intestine ; 
their  ])rescnce  may  l>c  a«sociated  with  ga«tro- intestinal  haemorrhuge. 

Multiple  Ctiiigouitul  ojsts  of  the  intestine  have  been  explained  on  tbe 
hypothesis  that  foetul  peritonitis  cuts  oflT  small  imrtions  of  the  intestinal 
walls,  ami  tlml  theae  foetal  inclusions  sulMHH}uuntly  t«come  cystic  from 
nceumulation  of  mucus.  Jioth  found  an  intestinal  cyst  linetl  with 
ciliated  epithelium,  an  oWrvatioii  Ix'aring  in  a  suggestive  manner  on 
the  character  of  the  intestinal  mucosa  in  eiirly  focud  life.  In  a  man 
who  died  of  piilmonary  lulierculosis,  I^tuUo  found  ."tOf)  400  cysts  o< 
vnrioUK  sizes  in  the  submucous  layer;  the  larger  ones  contained  fluid, 
the  smaller  ones  IcucocyteH  and  ginnt'Celli),  but  as  no  luliercle  IkiciIU  could 
be  found  he  did  not  reganl  them  as  tuliorculous,  but  us  derived  frum  the 
nuooaa.  The  pntemid  or  juxta.- intestinal  cysts,  of  which  Terrier  and 
Loc6no  have  collected  18  cxamplee,  are  situated  near  tho  lower  cud  of 
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i    the  ileum,  and   have  boon   rogarded  as  derived  from  the   remains  of 
Meckfl's  (Uvorliculuin.     Clinically  they  resemble  mesenteric  cysts. 

Lymphadeitvi/ut  of  the  iiiU^tlne  iti  cumnionly  recognised.      Dr.  Pitt 
I   describes  two  forms :  (i. )  lymphadenuraa  attAcking  the  l^'mphoid  tissue 
in  the  mucosa  and  snliniiicnsji,  especially  in  the  ileOK»ccal  reginn,  and  not 
,   invading  tho  umsciUar  coat ;  (ii.)  occupying  the  svibeorous  lvniphiitic$  aiid 
*  forming  a  diffuse  rigid  8h(j;u.h  around  the  iiitestirii>  which,  from  itiv.iaion 
I    0/  iw  miisrtilar  coats,  Wcomes  dilated.     Sovt-n^  ^lian-hoea  is  a  prominent 
biMure.     llie  cause  of  lympluulonoma  is  still  unknown,  but  since  it6 
P -Mstology  has  been  more  strictly  defiuod  it  appiurs  iJi-uljublo  that  Dr. 
Pitt's  second   group  of  cases,  at   any  rate,   is   nut   lymplifldcnomu   bui 
h*mpho!tarcoma.     fir.  Salnmixn,  ind^^eil,  concludiw  rhat  the  inttatinal  tract 
IS  never  affected  by  true  lyrophadeiioni;i,  but  this  vie\<r  would  seem  to  be 
extreme.     Erihuj^cmciit  of  Pcycr's  patches  docs  occur  in  casos  of  lymph- 
adenoma  elsewhere  in  the  body,  but  there  are  no  diaguoi^tic  symptoms 
whereby  this  can  be  rccf^igtdscfl  during  life. 

PRIMAKY   MAUGSANT   OISKASK  OF  THK  SMALL  INTKSTINE  IS  Hkre,  and 

1  contrastJJ  with  the  common  occurrence  of  cjircinoma  in  the  large  intestine. 
By  combining  a  mmiber  of  published  si^itistics,  Brill  found  that  of  ZbiZ 
cases  of  intestinal  cancer  (probably  including  sarcoma  as  well  as  car- 
cinoma) 89  or  '2'!)  per  cent  were  in  the  small  intestine.      Malignant 
disease  of  the  small  intestine  may  be  carcinoma  or  sarconuk.     Carcinoma 
I   t»  more  often  found  in  the  duodenum.      I  Imvo  collected  54  cases  of 
L^Hvinoma  primary  in  the  duo<Ienum,  and   19  in  the  jejinium  and  ileum. 
Bb^  some  statistics  the  ileum  h;is  been  credited  with  a  large  number  of 
'cases,  but  this  is  prol«i.bly  because  primary  carcinoma  of  the  ileo-caccal 
I    valve  has  been  counted  us  arising  in  the  ileum,  as  in  the  cases  described 
by  Du  Castel.     The  incidence  of  primary  sarcoma  of  the  small  intestine 
is  just  the   pevorsc;   thus,    Libman   was   only  able   tn   collect    15  cases 
primary  in  the  duodenum,  while  Messrs.  Comer  and  Fairbaitk  tabulated 
47  primary  in  the  jejunum  and   ileum.      Primitry  malignant  disease  of 
the  small  intestine  may  be  conveniently  considered  as  it  affects  (i.)  the 
duodci-um,  (a)  carcinoma,  (&)  sai*conm  j  and  (ii.)  the  jejunum  and  ileum, 
(a)  carcinoma  and  (b)  sarcoma. 

Primary  Carcinoma  of  the  Duodenum. — Ii  is  generally  held  that 
carcinoma  of  the  pylorus  does  not  extend  into  the  duodenum,  and 
certainly  the  cases  are  very  few  in  whifh  it  spreads  widely  into  it ;  but 
it  must  bo  borne  in  mind  that  when  curcinuma  attacks  the  pyloric 
region  the  situation  of  the  pyloric  valve  may  be  difficult  to  define 
accurately,  and  the  tumour  and  the  pylorus  may  l>e  regurdod  .as  co- 
extensive. In  10  specimens  in  which  the  pylonis  hiid  been  excised  for 
carcinoma,  Cuneo  and  Lec^ne  found  that  the  growth  had  extended  into 
the  duodenum,  as  judged  by  the  miked  eye,  in  one  inhtaiice  only,  but 
that  microscopically  the  lymphatics  in  the  duodonuni  vrwe  infected  in- 
three  others  for  a  short  dititance,  never  more  than  iths  of  an  inch. 

Primary  maligmmt  dit^ease  of  the  daoilonuui  must  be  dx&tingiushed 
from  {iriiuary  malignant  disease  of  the  head  of  the  {MJicreiis,  ami  from 
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priniftry  cnrcinomn  of  the  ampullu  of  A'atcr.  The  pathological  and  cHnica) 
features  of  inaligiumt  dist-Jisc  in  thi.'se  two  sdtitalioiis  tliffcr  somewluit  fi-om 
those  of  primary  (luo4lf-n.-iI  carcinoma.  Primary  carcinoma  of  tho  bend 
of  the  pancreas  {ri/h  ^'ol.  IV.  Part  I.)  is  practically  always  a  spheroidal 
eoUc<I  >:rowih  with  a  large  amount  of  fihrous  tissue. 

Prhnari/  Carcinuriia  of  the  AvfpvUn.  of  I'aUr,  or  the  cavity  inaide  the 
biliary  papilla  into  which  the  t«i-miiiutions  of  the  coniiimn  bilonliict  anil 
Wii-smig'fi  "hict  of  the  pancreas  ojwn,  is  often  confused  with  primary  tw- 
cinoma  of  the  duoileiial  surface  of  tlie  hilinry  fMpilhi  on  the  one  hand  and 
with  primary  carcinoma  of  tho  termination  of  the  common  bile-duct  ou  the 
othvr.  The  [wi'tA  conecrned  are  no  Rmall  and  in  xnch  clrae  relation  to 
each  other  that  error  is  not  unnatural  Primary  carcinoma  of  the  lining 
moinbi-aiio  of  the  anquiUa  of  Valer  in  rare.  I  have  collectcxl  |!>  c-.i.tv«. 
It  is  a  small  ^ruwth,  columnar-cellt^l  histologically,  i.>nxluccs  absolute  and 
]>rogressivc  jaundice,  and  is  clinic-Uly  iiulistingiiishablo  fruin  jirimary 
carcinoma  of  the  lower  cml  of  the  common  bihMlnet. 

M/»-hut  Atviionitj. — Piimary  carcinoma  may  be  limited  to  any  one  of 
the  three  paits  of  the  duodenum,  ur  may  extend  from  one  part  to  anotlior ; 
usually  the  growth  is  comparatively  small  and  proiJuces  an  annalar 
stricture.  A  ciLie  of  two  distinct  carcinomatous  growths,  one  in  tlw  first 
part  and  the  other,  regarded  as  due  to  implantation  from  the  first,  in  th* 
necoiid  portion  of  the  duodonuiu,  has  l>ccri  recortled  (Fyo-Smith),  In  51 
collected  c:isea  the  first  part  of  the  duodenum  was  affected  alone  in  eight, 
and  together  ivith  the  second  i>art  in  seven  more.  The  second  part  wai 
the  site  of  a  priniury  ciucinoraa  confined  to  this  portion  in  29  ;  in  sereii 
others,  iLs  alrcjidy  statwl,  the  first  [wrt  was  aldo  jitfect^-d,  ami  in  one  a 
growth  had  extended  from  the  third  |>ortion.  The  third  jwrtion  was  the 
starting- point  in  7  cases,  in  one  of  which  it  had  spread  up  into  the  second 
portion.  The  lar^^  proportion  of  ciLses  arising  in  the  aet^ond  partdependa 
on  tho  comparative  frequency  M'ith  which  primai-y  carcinoma  attAckfl  the 
mucous  membrane  of  the  biliary  papilla.  As  already  pointed  otlt  thii  is 
(piitu  distinct  fntm  primary  cai-cinonm  of  the  ampulla  of  V.iter. 

Primary  carcinonm  of  the  duodenum  is  usually  a  columnar -celled 
growth,  in  ran)  cases  it  is  gphoi-oidal-celled.  It  may  undergo  colloid 
degeneration  (LetuHe).  The  cohimnar  celled  form  originates  in  the 
surface  mucous  membrane;  it  is  possible  that  the  spheroidal  -  celled 
growths  are  derived  from  Brnnner's  glands  or  from  oulMng  piccM  of 
the  pancreas  cmbe<I<lcd  in  the  walls  of  the  duodenum.  In  aUmt  lu 
cases  (Perry  and  Shaw  A,  Nattan-L-irrier  5),  ciireinoma  has  ariavn  in  the 
site  of  a  pre-existing  tdcer ;  but  ulcer  cannot  be  an  imponani  farUir  in 
tho  causation  of  dupdenal  carcinoma,  because  ulcer  is  almost  confined  to 
the  first  part,  while  carcinoma  is  much  more  frequent  in  the  seoonfL  W« 
may  surmise  that  the  reason  why  the  biliary  papilla  is  a  favourite  site  for 
carcinoma  is  on  account  of  some  foetal  displarement  or  irregular  inc1usii}n 
of  epithelial  cells  during  the  outgrowth  of  the  hepatic  diverticula  frum 
tlic  primitive  diuxloiuim. 

Primarv  carcinoma  of  the  duodenum  \*  mueh  commoner  in  malM  Lbaa 


ill  females;  in  54  cases  41  were  ma.]es  and  13  wonifii.  It  O'-eurn  ui 
about  the  same  ago  as  primary  carcinonm  of  tho  stomach  and  Ltrgc 
inU«tinQ  ;  in  53  ca«c!<  ihc  average  ugu  wa.s  ^  1  '6  yem-s,  5U'8  in  1 3  nomon, 
61*8  in  40  men.  The  extremes  were  80  (in  a  man)  and  24  years  (in  a 
woman). 

^'v»rt/f?WHS.— Tho  syniptonifl  common  to  ntmnoma,  in  whatei'or  part  of 
the  (iuwltinnm  it  1*  situate*!,  have  a  gt-neml  re>»eml>Iance  to  those  of 
pyloric  obstruction.  There  is  progressive  loss  of  weight  and  strength 
due  to  starvation,  with  diminished  output  of  chlorides  in  tho  urine  and 
increased  imlicanuria.  The  aWomen  is  flat  I'n  the  lower  part^  Init  there 
in  iirogroKsiv**  <lilatatinn  of  tht?  stoniarh,  iWlh  visihle  peristaltic  contrac- 
tions; from  time  to  time  copions  vomiting  of  fluid  f<Mx]  <K'<iir!'.  after 
which  tho  patient  feels  better,  find  there  may  be  scanty  haomat^mosis. 
The  vomiting  gives  rise  to  thirst-,  scanty  wrino,  and  congtijKition.  Occasion- 
ally,  however,  iherc  is  diarrhooa,  which  may  alternate  with  corj8ti|«ition. 
In  nomi>  inKLviic4>K  there  is  melaena.  A  tumour  and  tran»imitt4>d  aortic 
pulsation  may  he  ]talpahlo  in  a  few  instances.  There  is  iiRtially  pain  in 
the  right  hy[K>L'hoiidrium,  which  may  extend  to  the  opiga**t.riiuii,  or  sprcail 
more  widely  over  the  alxJoinen.  The  8yinpt4ims  special  to  carcinoma  in 
the  different  pari.t  of  tho  dnodi'.nnm  will  now  be  described  according  aa 
the  growth  is  almve  the  biliary  papilla  (jtixta-pylni-ic,  snpra-arapuHury,  or 
roughly  tho  firKl  |Nirl).  in  the  neighbourhuod  of  the  biliary  papilla  (pcri- 
Mitonan,  circum-anipullar)',  or  roughly  the  second  pari),  <ir  Iwltjw  the 
biliary  papilla  (jnxtA-jojunal,  infra-ampnllan,',  or  roughly  the  thin!  part 
of  the  duodentmi). 

In  sufni-*tmjnt!hrt/  carcinoma,  which  is  either  in  the  fii-nl  jiart  or  in 
that  portion  of  the  secontl  stage  of  the  duodenum  above  the  biliary 
papilla,  the  symptoms  very  cloeely  rosemhlo  those  of  pyloric  cancer. 
DilatAtiou  of  the  stomach  and  vomiting  of  material  devoid  of  bile  occur, 
but  free  hyilnmhloric  Jicid  nmy  be  jiresent  (('zygan},  and  there  i«  s«'ldom 
any  blood.  The  motions  contain  bile,  and  there  is  no  jaundice  unless 
there  be  sorao  complication,  such  as  comprcssiim  of  bilc-ducla  by  a 
geconrlary  gi-owth.  A  tumour  is  palpable  in  GO  per  cent  of  the  cases 
{the  Fenwicks),  and  is  tender  and  less  movable  than  a  earcinomaiom 
pylorus. 

(■iifHtn-iimpiillitrt/  fitrniiifiini.—Vrimnry  carcinoma  of  the  second  pari 
itf  the  dn<MJenum  most  commonly  starta  in  the  nnicous  menibiTinc  ctMcring 
the  biliary  papilla,  but  it  may  arise  elsewhere,  and  need  not  invade  the 
papilla;  the  two  conditions  give  rise  to  entirely  diRVrent  sympr<ira«, 
referable  to  ohstniction  of  the  common  bile-duct  or  to  st^enosiB  of  tho 
durxjcnum  respectively.  Carcinoma  of  the  duoJenal  surface  of  the  biliary 
(lapilla  is  characterised  by  obstructive  jaundice,  with  disten^on  of  tho  i.all- 
hladder  at  a  very  oiu-ly  date  when  tho  growth  is  finite  small ;  there  niay 
also  be  diarrhoea  from  irritation  set  up  by  the  giowtli ;  as  the  rt^ull  of 
ulceration  or  sloughing  of  the  growth  the  biliarj'  obstruction  may  he 
relieved  and  the  jaundice  may  disappear.  Infection  may  then  ascend 
into  the  duct  and  give  rise  to  suppurative  cholangitis,  fever,  rigors,  and 


death.  Primary  carcinoma  of  the  duodena]  surface  of  the  bilijiry  |iapnU 
must  not  ho  tonfused  with  carcinoma  of  the  ampullii  of  Vater  or  wiih 
primary  carcinoma  of  t)ie  bead  of  the  paiicreitA,  in  both  of  which  the 
juiindice  is  progressive,  does  not  intermit,  and  u  seldom  complicated  by 
suppurative  ciiolangitis.  When  llie  gi-owtli  arincn  in  Ute  iwcond  [wirt  of 
the  r)u(K3eniim  hut  not  in  the  })iliary  papilla  the  symptoms  v:u*v  acconl- 
ing  to  it«  position  above  or  below  the  cntnuice  of  the  l>ilc-<liicl ;  if  above, 
the  symptoms  are  those  of  supm-ampullaiy  airciiioma ;  if  btiluw,  ihos«  tA 
infra-ampullary  carcinoma.  The  diRtinction  mainly  rcBU  on  tlie  abaence 
or  presence  of  bile  in  the  vomit.  Carcinoma  starting  at  a  dtstnnce 
from  tho  biliary  i>apilla  may  spread  to  it  and  give  nso  tv  tfao  symptoms 
dsscrilwd  above. 

Wh(tn  the  growth  ii*  in  tho  thii-d  or  in  the  jmrtinn  of  the  second  stage  of 
the  duodenimi  belon-  the  biliary  papilla,  or  infra-^tipiUnr^,  the  bile  and  pjui- 
creatic  juico  txjgurgitate  through  the  dilated  duodenum  into  the  stom&cb ; 
aiid  tlieir  presenco  in  the  vomit  ahould  arouse  suspicion  that  tho  case  is 
not  one  of  pyloric  oltstniction  or  of  cancer  in  the  first  part  of  the  duo- 
dr'uum.  When  bilo  itt  constJiittly  pniteiit  in  thn  vomit,  the  ferments  of 
the  panci-ejw,  especially  the  lut  tninsforming  stcapsin,  may  Jw  searched 
for  as  a  cmifirmatory  sign  of  regurgilHtion  thruu;:h  the  pylorus.  Th^^^ 
]ire:4encB  of  alkaline  bile  and  pancreatic  juice  in  the  Btomach  neuirali^^^^l 
tha  hydrochloric  acid  of  the  gastric  juico,  which  is  therefore  umal^^' 
though  not  alwaya,  foiutd  combined  and  not  free.  The  reflux  of  the  biie 
into  the  stomach  accounts  for  its  diminution  or  absence  in  the  fac«e&  If 
a  tumour  i«  felt  it  ia  Hxcd,  and  thus  resembles  that  of  pancreatic  canoor, 
anil  differs  from  tho  movable  tumour  of  carcinoma  of  the  pylorus.  Tha 
duodenum  is  more  cxtt<n$ivoly  dilated  than  in  supra-[iapitUiry  ciireinom*, 
and  the  accumulation  of  food  in  bulb  cases  may  lead  to  the  rcgurgiuatioa 
ftlliog  up  a  stomach  which  has  been  emptied  over-night. 

In  cases  in  which  the  duodenum  is  not  narrowed,  the  backwanl  preoaurc 
and  dilatation  of  the  duudeiumi  and  stomach  need  not  1m;  pnutent ;  though 
vomiting  may  be  severe,  and  the  as[K)ct  of  the  case  will  jiurbaps  be  nther 
that  of  gajttric  ulcer. 

The  course  of  the  disease  thus  has  a  ver}'  general  raecroblancc  to 
carcinoma  of  tho  stomach,  l^cath  nsitally  resulte  from  uatbenLa  mkI 
starvation ;  but  in  a  few  cases  has  Ih^cii  from  loss  of  blood  duo  to 
ukcration  of  the  [)anereatic<Mluo<lena1  artcrii^  by  the  growth.  According 
to  IMe,  the  duRttion  of  the  disease  is  from  three  months  to  a  year. 

DuujH*)si.-i. — A  passing  reference  has  already  )>ecit  madr  to  the  diagnosis 
of  carcinoma  uf  the  duodenum  from  maligtmnt  diaeMQ  in  tbe  stonuicb, 
}Mncreas,  and  adjacent  parts. 

Malignant  disease  of  the  first  part  is  pmcticalty  indistinguishaMe 
from  pyloric  carcinoma  ;  and,  like  it,  has  to  be  diagnosed  fmm  gnsltic 
ulcer,  simple  dilatation, of  tho  stomach,  cicatricial  contraction  of  an  ulcer 
near  the  pylorus,  compression  of  the  pylorus  or  of  the  first  part  of  tho 
duo*lenum  by  tumours  or  by  inflaromatory  adhesion*  duo  to  chnlccvHitia, 
Duodeiinl  carcinoma,  it  is  true,  runs  a  more  rapid  course  than  miuij 
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cues  of  carcinoma  of  the  pylorus,  btit  this  factor  would  not  t>e  of  much 
nxe  in  diagnosis. 

The  abeencti  of  localised  tenderness,  the  scanty  huematemesis,  th« 
relation  of  pain  to  the  iiigOHtiuii  of  foo<l,  utid  Lhe  prvsenL-e  of  n  tumour 
would  distinguish  it  from  gastric  ulcer.  The  presence  of  a.  tumour 
and  the  car.hexia  would  separate  ft  from  simple  dilatation  of  the  stomach. 
The  history  of  cholelithiasis  and  the  slow  progress  of  the  ctuti  should 
point  to  peritoneal  adhesions  around  the  pytonis ;  while  the  fipccial 
chantcters  of  an  a>Mloniinal  aneurysm,  a  cancerous  or  calculous  gall-bladder, 
or  a  hydronephrosis,  would  distinguish  thorn  from  carcinoma  of  the  first 
purt  of  the  duodenum. 

When  olratruction  occurs  lower  down  in  the  small  intestine  or  in  the 
colon,  and  gives  rise  to  ohstniction,  the  ahdotiien  M-ill  l>ecome  more  gener- 
ally distended  than  in  duodenal  stenosis,  in  which  the  stomach  is  dilated 
t  not  the  small  intestinca 

IViotmtHt  is  the  same  as  that  of  gastric  carcinoma;   the  medical 

Iment  by  appropriate  diet  by  the  mouth,  nutrient  enemas,  wuahing 
out  the  stomach,  and,  if  neceFAir)',  the  relief  nf  pain  by  hypodermic 
injections  of  morphia. 

Surgically,  excision  of  a  growth  in  the  thiitl  [tart  of  the  duodenum 
has  been  successfnlly  performed  (Syme).  Otherwise  the  prognosis  is 
necMflary  fatal.  (tastTo-jejnnoAtomy  is  of  course  a  palliative  only,  hnt 
sboald  be  adopted  if  the  vomiting  be  m-geot,  as  so  often  it  is,  and  if  the 
patient  be  tii  u  fairly  fit  aUte  to  bear  the  shock  of  the  o])emtion. 

Primary  sarcoina  of  the  duodenum  is  very  mre  ;  in  1900  Libman 
collectwi  m  cases  only.  The  growth  iwiLtlly  orcupios  a  considerable 
extent  of  the  duodenum,  and  often  occin-s  in  plaques  resembling 
hardened  Foyer's  patches.  A  lymphosarcoma  of  the  stomach  may 
siiread  by  continuity  along  the  walls  of  the  duodenum  so  that  a  con* 
lidwable  extent  of  the  alimentary  canal  is  implicated.  Infiltration  of 
the  wall  of  the  duodenum  so  weakens  its  rt.'si.stjuicc  that  dilatacion 
remilLR,  and  there  is  of  courso  no  obstruction  as  in  carcinoma.  The 
growth  is  usually  a  rounil  relied  or  a  l\Tupho«.'irooma,  and  nmy  lead  to 
ooiuidcmble  ulccraliou.  Kcpe4a4Kl  or  fatal  hacmoirhago  may  thns  result, 
In  a  case  with  repeated  attacks  of  mclaena  simulating  duodenal  ulcer, 
which  I  saw  on  several  occasions,  there  was  a  pcdunculateil  sarcoma  ;  in 
another  cjwe  vnth  widcnprHatl  ulceration  of  the  growth  iniplirjiting  the 
hiljai-y  ptpilln  but  not  pi'oflucing  jaundice,  there  were  eructations  like 
rotten  <'ggs,  nijud  emariatioii,  and  fatal  liaeniorrhiige  from  erosion  of 
the  inferior  pcuicreatico-iluodenal  artery  ;  gastric  ulcer  had  been  diagnosed. 

Primary  malignant  disease  of  the  jejunum  and  ileum  is  rare, 
carciiionoa  lieing  oven  less  frequent  than  sarcoma. 

Primary  Carcinoma  is  extremely  rare ;  thus,  in  41,838  autojwies  at 
Vienna  during  the  years  I870-9.H  there  were  10  cases  only,  all  in  the 
Ueum  (Xoihnagfll);  in  more  than  *2*J00  autopsies  at  the  Johns  Hopkins 
Hoa|Utal  there  were  3  cases,  both  in  the  upper  part  of  the  ileum. 
Luliarsch  in  1888  collected  35  caaes  of  primary  carcinoma  of  the  ileum. 


Ae  alrejtdy  noted,  curcinonta  of  the  ileoniaccAl  valve,  which  is  by  no  meaiu 
mre,  must  nut  l*  corifuw-'d  with  priimiry  curciiionia  of  the  ileum.  In  li) 
K»ae&  of  primiiry  carcinoma  of  the  jejumuu  und  ilouni  that  I  have 
tHbtilatcU,  the  MVL'mgu  itge  whs  forty-Bix  yc>»rfi,  twing  50*2  years  in  the  II 
mules  and  -tO  yejira  in  the  tf  fomalB^.  Hist^ilogityilly,  the  growth  mfty  he 
cither  A  R|>hemulal-co1lo(l  (H  cases),  or  jt  cyttndrical-cclled  uirctnonta 
(6  eases),  like  that  in  the  colon. 

A  distinct  group  of  cnnes  of  mtdtiplo  jtriniHry  carcinoma  hiu  beso 
isohited  by  Bunting,  to  whose  collection  of  7  cases  one  rocorrled  ly 
Taiiherg  nmy  be  wJitcti ;  histolojjically  the  growtlis  were  sphontidal -celled 
and  shelved  vncnolation,  closely  rcserabliiig  spheroidul-velled  aireinoraa  of 
the  vertniforni  a|>{>cndix.  T\u:  tntnont's  wcro  small,  did  not  giro  rise  lu 
any  clinical  niriiufesuitions,  and  except  in  one  case  (rtanwun)  there  ware 
no  secondary  growths.  In  their  benign  character  they  fnrtber  resomblp 
the  similar  condition  iti  l\i*i  apjaMidb:.  Ttic  midtiplicity  of  tho  tumours 
is  not  due  to  impluntatiuu  or  to  metastasis,  but  to  independent  foci  of 
growth. 

Primary  carcinoma  may  produce  an  annular  strictui*e  of  the  snuill 
intestine,  but  from  iho  fluid  nature  of  llie  contents  dooa  not  give  rise  lo 
styniptoins  of  obstrut-tion  so  early  as  docs  circinoma  of  the  colon.  A 
pali»ible  tumour  is  not  so  frequently  present  as  in  sarcoma.  The  gniwth 
may  Bink  down  inl4j  the  lower  part  of  the  abdomen,  esjjecially  the  right 
iliac  fossa,  and  be  very  fi-eely  movable ;  il  may,  hawevcr*  become 
adherent  to  other  visceni,  such  as  the  colon,  and  give  riae  to  n  fislulom 
communication.  The  usual  syniptoms  are  attacks  of  colic,  nausea, 
vomiting,  and  constipation.  For  the  diitguosis  from  carcinoma  of  tlte 
colon  soc  p.  758.     Troatuient  by  excision  hnn  given  good  results. 

Primary  sarcoma  of  tho  jejunum  and  ileum  is  commoner  thu 
carcinoma.  Messrs.  ('omerand  Kairbank  have  collected  1 9  cases  primary 
in  the  jejunum,  and  2H  in  the  ileum.  It  is  about  throe  times  commoner 
in  moil  than  in  women  ;  it  may  occur  at  any  age,  but  is  etmimonfr  before 
the  age  of  forty,  and  a  cunaidenible  numlier  have  Imhsu  in  <|uiui  you 
subjects. 

Sarcoma  of  the  small  intestine  usually  starts  in  the  submucous 
but  a  few  examples  of  myosarcoma  have  beeu  rcjMrtcd.  The  growth 
may  l>e  pedunculatol,  form  a  flat  growth,  or  inhltrate  the  wall  of  the 
intestiuo  diffuaely.  Secondary  growths  *»ccnr  in  ulHmt  one-thirii  td  the 
CiiAcs.  The  tumour  is  gener;illy  a  rouml-celled  sarcoma,  and  invades 
themuscalar  coats.  It  may  narrow  the  huncn  cither  by  (hirkoning  of 
tho  coiit«  or  by  the  projection  of  masses  of  growth  into  the  lumen,  btit  the 
pcculiai'  puiut  about  ])r)mary  iutestiiuil  sarcoma  ia  that  in  aome  oues 
{*)  out  of  6.^,  Corner  and  Fairliank)  the  bowel  is  dilated.  The  growth 
is  usiuilly  of  a  considerable  size,  from  that  of  an  orangv  Upwanis,  and 
may  shew  necrosis  and  even  soften  down  into  n  pseudo-cyst.  Sarcoma 
of  the  intestine  may  bo  round-,  spin<lle-,  or  mixed-celled,  or  in  rar<^  caim 
a  myosarcoma.  There  is  still  some  difference  of  opinion  aa  tn  the  nainre 
of  the  intestinal  new-growth  most  commonly  called  lymphosarcoma,  but 
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describefl  by  Dr.  Pitt  as  that  form  of  lymphadcnomn  {<fidc  p.  577)  which 
forms  a  diffii».>  aheiitb  for  the  intestine.  It  diflei-H  from  other  fonus  of 
hiiicoma  ill  Uing  more  tliHuse  but  less  malignant,  and  in  extending 
almost  entirely  hy  continuity  or  by  contact.  Libnian  brut  fiiiggc^tod  that 
may  b©  infective  in  origin. 

The  stfinptouis  of  sarcoma  of  tlic  enudl  intefitine  arc  generally  not,  like 
carcinoma  of  thy  part,  those  of  chronic  obstniction,  but  are  some- 
what vague  in  chanict'T : — pain,  diunhoea,  anauniia.  and  loss  of  ilesh, 
associated  with  the  presence  of  a  movable  tumour  which,  a»  time 
nilvances,  tends  to  gra^'iULt<!  towarrla  the  lower  part  nf  tlio  abdomen  ; 
appendicitis  may  thus  !«  imitated.  IiTcgiilar  fever  occasionally  occurs, 
and  exceptionally  a  high  temporatui-c  has  been  associated  with 
haemorrhugee  and  HuK-utaiieous  emphysema  (Fiig^e,  Morton).  presiiinal>ly 
frum  infection  with  micro-organisms,  among  which  wero  some  with  the 
power  of  producing  g:is.  Ascites  may  occur,  but  dependn  on  aecoudary 
growth*  in  the  glands  or  peritoneum,  rather  than  on  the  primary  growth. 
Some  podunculatcd  lumoufH  arising  in  the  intostine  may  have  the 
structui-e  of  spimlle-eelled  sai-eoma.  They  may  give  rise  to  intestinal 
obstruction  and  to  intURflusception.  Acconlingto  Lect^ne  the  <hiration  of 
life  from  the  onset  of  symptoms  is  four  months  in  round-eeiled,  and  eight 
Uj  ten  months  in  spindle  celled  sJireumas. 

The  only  sitiafactory  treatment  is  excision  of  the  growth  by  the 
surgeon  ;  medical  treatment  can  be  but  palliative. 


Sboondaky  Growths  or  Invasion  of  the  Small  Intestine. — 
Srroii'htrf/  ninlviiuml  dwetiM  of  the  duodenutn  is  very  rare,  but  new  growth 
in  the  neighbourhood  may  extend  into  it  by  continuity.  Carcinoma  of 
the  stomach  hardly  ever  spreJids  into  the  duodenum  (riti*'  p.  .^77),  but 
lymph osartonia  of  the  atoraach  may  do  so  very  freely.  Carcinoma  of 
the  ampulla  of  Valer  may  project  into  the  dnoHlernnu,  and  carciuoiiia  of  the 
hcftd  of  the  iiancretis  may  invade  and  lead  to  ulceration  of  the  duodenum, 
tbougt]  in  such  ca^es  it  may  be  dillicult  to  deti.'rmine  the  starting-point 
of  the  growth.  Primary  carcinoma  of  the  f;all-bladder  may  invade  tbo 
duodenum  and  produce  stenosis  ;  but  whim  it  does  give  rise  to  a  Itimncous 
listuta,  primary  carcinoma  of  the  gal]-blad<ler  usually  opens  into  the 
transverse  colon,  less  I'fteu  into  the  duodenum  ;  this  is  rather  remarlcable, 
since  in  ulceration  of  a  giiU-stone  out  of  the  gall-bladder  into  the  ali- 
mentary canal  the  dnodeuum  is  much  more  often  implicated  than  the 
colon.  I  have  seen  a  soft  rounrl-colled  sarcoma  arising  fn»m  the  retro- 
peritoneal space  surround  t}ic  fii-st  jmu'I  of  the  duodenum,  and  give  rim 
to  tlio  symptoms  of  pyloric  obstruction,  and  in  another  case  a  necrotic 
pieado-cyst  in  a  retroperitoneal  sarcoma  opened  into  the  second  part  of 
the  duodenum 

When  there  is  infection  of  the  peritoneum  with  malignant  disease, 
the  jejunum  and  ilc\mi  may  become  invaded  from  without  by  the 
secondary  growths.  In  generalised  sarcomatosis  the  mucous  niemlvane 
may  contain   numerout;   smi\li   seconchiry  growths   which  may  bsoome 
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pedunciilatetl ;  ihiii  may  occur  in  melanotic  sarcomA  in  wliicb  I  have  8ceti 
tiny  growths  in  the  villi  of  the  amall  intestine.  Secondary  gruwthi,  by 
invading  the  musculitr  coat,  muy  draw  on  the  circumferonce  of  the  bovel 
and  lead  to  narrowing  or  kinking,  or  may  perhaps  dispose  10  iiiTSgi- 
nation ;  but  as  a  rule  secondary  growths  give  rise  lo  no  symptoms. 
The  interesting  process  of  implantation  from  a  growth  in  one  jKUt  of 
the  intestine  to  another  forms  another  and  probably  very  rare  method  n( 
incta8t4isis. 

Tho  small  intefitinu  may  l>e  invaded  by  continuity  of  mftltgiunt 
disease  originating  in  other  abdominal  organs,  and  may  become  com- 
pres^d  und  the  lumen  obetrncted.  When  the  invading  growth  starts 
in  the  colon  or  stomach  a  fistulous  communication  may  be  set  up.  A 
specimen  in  St.  George's  HoitpitAl  Museum  shews  a  communicatioa 
between  the  jejunTim  and  a  primary-  carcinoma  of  the  b>wer  end  of  th« 
sigmoid  flexure;  din-ing  life  there  had  been  dinrrboe-a  from  the  short 
circuit.  The  small  intestine  nirely  becomes  surroutidod  and  invaded  in 
sarcomatous  or  other  growths  apriaging  from  the  retroperitoneal 
space. 
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APPENDICITIS 


By  C.  B.  LooKwoLip 

Deflnltlon. —  Pathologirall}',  the  tmme  "  appendicitis "  implies  an 
inflammation  of  the  vei-niifonn  appcodix  ;  clinically,  an  inflAmmalion  of 
tbe  rcrmifonn  ap)>cndix,  of  the  peritoneum  in  its  immediate  vicinity,  and 
of  neighbonring  atnictures,  especially  of  tho  caecum,  of  the  end  nf  the 
ileum,  and  of  the  iico  caecal  junction  and  valve.  Inflammations  which 
begin  in  the  venniforra  appendix,  and  spfCful  to  structures  more  distant 
from  it,  are  uenally  referred  tu  ati  complicationii ;  fur  example,  inH.tn)roa 
b'on  of  the  colon,  of  tho  urinary  hladder,  of  the  broad  ligament  of  (he 
utenu,  of  the  Fallopian  tulie,  or  of  the  ovary.  Several  names  have  Iwen 
applied  to  the  group  of  clinical  symptoms  act  up  by  inKamniation, 
beginning  in  the  vermiform  apjwndix  and  spreading  to  the  Btnictines  in 
its  nt'ighbourhoofl.  Amongst  these,  "  typhlitis "  and  "  perityphlitis " 
vrvre  amungst  iho  host,  but  hiivu  been  KU[>plarited  by  the  tume 
''appendicitis,"  coinLtl  t»y  Pitz,  which,  although  objectionable  to  the 
philological  puriiti,  serves  to  indicate  an  inflammation  that  begins  and  is 
for  ft  variable  period  confined  to  the  appendix  vermiformis.  Those 
interested  in  the  history  of  these  vjuious  names  ^lioidd  cons\dt  the 
monumental  work  of  Kelly  and  Hurdon,  to  whom,  togctlier  with  Deaver 
and  Kelyna(;lt,  I  am  greatly  indebted. 

Some  of  the  names  given  to  disease.*  of  the  appendix  are  ambiguous, 
and  therefore  misleading.  When  "simple"  appendicitis  is  spoken  of, 
does  it  mean  that  the  clinical  symptoms  are  simple,  or  the  inflammatory 
process,  or  the  end,  which  may  be  abscess,  perforation,  or  gangrene! 
Some  speak  of  "perforative  appendicitis,"  or  of  "gangrenous  appeniHc- 
itia,"  as  though  there  was  one  kind  which  ended  in  perforation,  and 
anotlier  which  ended  in  gangrene.  Yet  an  inlhnncd  iippendix  ntay  at 
the  same  moment  display  both  perforation   and   gangrene  {W)-     '^^ 


name  "tuberculous  appeiidicit-is  "  is  an  instance  of  scientific  tcrminolo©*. 
It  implies  tho  cnwso  of  lliu  iippeitdEcitis,  the  {ifcst-'ncc  of  the  tubcrcl« 
bacillus,  atul  etuthlca  lis  tu  imtne  uorrectly  the  results,  as,  for  ineUiic«, 
when  we  speak  of  tiiberculouR  nlcoration.  Until,  thuryfore,  the  etiology 
of  tiie  various  kinds  of  .ipiieiifiicilis  is  kiiowci,  it  will  be  safer  to  speak  of 
appendicitis  and  qimlify  ihe  term  by  ndding  the  most  distinctive  feature: 
lu,  for  (ixanipli*,  Jippendicitls  with  ulcenition  of  the  niucii«i,  and  «o  forth. 
In  most  cases  the  attiso  of  the  apjretidieitis  is  in  the  apiwndix  iuw*!!.  Bill, 
on  tho  other  haird,  appendicitis  may  be  secondary  to  di^eitse  of  Uie 
intestines,  such  as  culitis  or  enteric  fever  ;  to  disease  of  the  peritoDtium, 
snch  as  tuhcrculniis  peritonitis ;  or  disease  of  the  utenu,  bro«d  ligatnoat, 
and  Fallopiim  tube. 

Cliiiiciiins  have  attributed  appendicitis  to  inMuenzii,  tonsilliUs,  gout, 
rhcnmulism,  and  su  forth.  As  yet  these  assumptions  do  not  rest  n\Km 
a  scientific  basis,  but  it  seemg  ii>asonable  to  sup{K>so  that  some  may  act 
as  predisposing  causes.  It  is,  however,  imnecessaiy  to  jmint  oat  tint 
common  disaiseii  mi|;;ht  bo  oxpootcd  to  coincide. 

The  anatomy  of  the  veniuform  appendix  has  a  profound  influence 
upr>n  its  dise;tses.  No  other  or^n  is  so  variable,  and  none  when  diseaaed 
ciin  give  rise  to  such  diverse  symptoms.  Abstuice  of  the  veriDifurm 
appendix  is  exceedingly  n«c  Huntington  is  one  of  the  few  who  h»v* 
failed  U>  discoxer  any  tnu^e  of  its  ]>resunce.  But  Hl>sence  is  U>o  uuufual 
to  serve  as  an  excuse  for  failure  to  find  an  api>endix.  Surgeons  who 
have  not  found  the  appcnilix  probably  overlooked  one  which  was  hiddcD 
in  the  ileo  caeca!  or  retro-colic  j^iouch ;  or  one  which  was  oxcoediDgly 
thin,  and  therefore  easily  miwcd  amidst  vascular  adbesions.  Obviouilf, 
the  diagnt>sis  of  iippenflicitis  implies  the  presence  of  an  appendix. 

M'Burnoy's  name  is  now  inseparably  fonnecl^d  with  tho  to|>ographicsl 
anatomy  of  the  vermiform  appendix,  llis  stjttement  is  as  foUuws :  **I 
believe  that  in  every  uwe  the  saitof  the  givnlest  pain^  dclermined  by  thd 
pressure  of  one  finger,  has  been  exactly  between  an  inch  and  a  half  and 
two  inches  from  the  anterior  spinous  process  of  the  ilium  in  a  straight 
line  dniwn  from  that  process  to  the  imibilicus.  This  point  indiciiu>s  the 
situation  nf  the  liasa  of  the  appendix  where  it  arises  from  the  caecum, 
but  doe<6  not  by  any  means  demonstrate,  as  one  might  conclude,  that  the 
chief  i)oint  of  disease  is  thoro"  (IG).  This  rule  defines  with  aaffteifcut 
prceision  the  locality  of  the  Inlsc  of  the  verraifurm  appendix.  In  200 
operation  cases,  the  appendix  was  in  the  ili.ic  fossa  in  140  ;  in  tho  polni 
in  37 ;  in  the  retro-colic  and  ileocaeeal  fossae  in  17  {II  and 
6  resj>ectively) ;  eictornal  to  the  CJiecnm  or  right  ct>ton  in  3  ;  and  in 
hernial  sacs  in  2  easu>s.  These  proportions  arc  the  same  as  those  derived 
from  anatomical  examinations.  These  ^'ariations  in  position  are  a  fraitfnl 
cause  of  dilhcnlties  and  errors  in  diagnnsis.  In  females,  an  inflamed 
appendix  when  in  the  peh-is  may  be  mistaken  for  ovaritis,  salpingitis, 
haematotutlpinx,  and  so  forth.  On  nuiny  occauons  an  inRnmnl, 
gangntnous,  or  perforated  appendix  in  the  [Kilvis  bos  been  overlooked, 
with  disastrous  results.      An  empyema  of   a   retro-coUc  appendix  has 


i 


been  tnistaken  for  a  tuberculous  kidnoy.  and  a  chronic  rctm-colic 
Append! culm-  iilnscess  for  iiiHligiiHiit  distiast'  of  the  colon.  The  |>Jirl  of 
M'Btiruuy'ii  work  which  refers  to  the  emu  uf  pain  in  »p|*L-iidicitiM  wiU  Iw 
refen-ed  to  hereafter.  Some  of  tho  uiiusit.il  positions  of  the  vermiform 
appendix  are  **x|ilained  hy  tho  coui-se  which  the  caecum  pursues  duriufj 
the  development  of  the  colon.  At  about  tho  thii-U  or  fourth  month  of 
fntni-utnrino  life,  the  aiytimi  and  ;ipp>i>ni]ix  are  giinated  near  tho  ri;nir»i 
of  the  abdomen.  As  the  colon  grows,  they  pass  round  towards  the  right 
Iwnoath  tJio  Uvor,  and  descend  thonci;  Into  the  right  ilinc  fossa.  So  then, 
ad  iu  u  specimen  in  the  museum  of  St.  Bartholomew's  Hospital,  the  caecum 
and  appendix  may  hoih  remain  high  up  h^-nflalh  the  liver,  or  be  arrested 
in  any  pjirt  of  their  descent  towards  the  right  flank.  A  [vitient  with 
septic  peritonitis  had  such  an  undoscondod  cnocum  with  the  appendix  at 
its  outer  side  on  a  level  with  the  iliiu:  crest.  Or  the  e^ieciuu  and 
appendix  may  continue  their  descent  l>cyond  the  iliac  fossa  and  lodge  in 
the  pehis.  M'ith  this  kind  of  pelvic  appendix,  the  caecum  is  always 
very  capacious.  l>uring  its  passage  round  the  right  side  of  the  abdomen 
into  the  iliac  fos.sa,  the  right  colon  has  a  mesentery  common  to  it  and  tho 
small  intestine.  When  this  mesentery  is  retained,  the  caecum  and 
appendix  have  an  extensive  range  of  movement  within  the  alxlomen. 
Tlie  name  *'  Hoating  caecum  "  is  given  to  this  condition.  It  conduces  to 
intussusception,  volvulus  of  the  caecuni,  and  torsion  of  the  vermiform 
appendix.  It  is  during  the  descent  of  the  caecum  into  the  iliac  fossa, 
and  during  tho  disappearance  of  the  original  mesentery  of  the  colon,  that 
the  retro-colic  and  ileo-cnecal  fossae  are  formed.  It  is  alw  during  the 
descent  that  the  vermiform  appendix  bcconu'S  immured  within  them. 

Ordinarily,  the  ap|)endix  is  about  thre6  and  a  half  inches  long,  but 
from  being  a  mere  tag  it  may  attain  a  great  length.  An  appendix 
tweUe  and  seven-eighths  of  an  inch  long  probably  heads  the  recoitl 
(Grauer).  From  its  origin  (from  the  caocum  in  tlie  iliac  fossa),  a  very 
long  appendix  may  adhere  to  tho  pelvic  viscera,  to  the  bottom  of 
Douglas's  pouch  -  or,  wandering  upwards,  a  long  ap])endix  has  adhered  to 
the  mesentery,  to  the  transverse  mesucoluti,  to  tho  liver,  or  to  tho  gall- 
bladder. A  groat  many  instances  are  recordiKl  of  strangidatton  of 
intestines  beneath  the  arlherent  ap[>enilix.  The  soarA  for  a  very  short 
Appendix  arising  from  the  outer  side  of  a  partially  df^sc^nded  caecum  has 
occupied  two  houi-s.  In  infancy  and  chilJliood  the  H])])cndix  is  relatively 
larger  than  in  the  adult.  The  diameter  of  the  vcrmiff  i-m  appendix  is 
about  one-third  of  an  inch,  and  is  nearlv  the  aamo  throughout.  Tho 
himen  occupies  about  one-third  of  the  diameter.  Hut  gieat  variations  in 
the  thickness  of  tho  coats  and  in  the  size  of  the  luiiion  are  mot  «ith.  An 
appendix  not  much  more  than  one  line  in  thickness  has  been  removed, 
and  would  perhaps  not  have  boon  found  if  adhesions  had  existed. 
The  nomwil  appendix  is  of  a  yellouish  pink  colour,  ancl  it«  encircling 
resscls  are  hardly  visible  to  the  naked  cyo.  \'us*el8  M-hich  can  easily 
be  seen  indicat«  tntlamntalion.  The  Honao  of  touch  distinguishes  the 
small,  round,  firm  apjwnclix  from   other  abdominal   contents,  but  not 


etiaily  from  the  Fallopian  tube  or  from  ibe  uretur.  Oft«utiinei  Uw 
ap|H^iKlix  contntt't«  when  touched,  and  becomes  Rhortev,  thicker,  uid 
hanler.  Faeoal  concretions  can  be  fell  ineido  tho  appendix,  and  an 
ui  indication  for  its  removal.  When  the  appendix  is  disUnded  with 
faocal  contenta,  they  may  often  lie  seen  through  its  watU  thinned  by 
Htretching.  The  way  in  vrhich  the  appendix  begins  may  make  it.  muro 
lialje  to  Ijcfome  the  se:Lt  of  faecal  accumulation  or  of  fore.ijpi  b<xlies.  In 
the  fuetiil  type  uf  Sir  Frederick  Treves,  the  caecum  ha<i  a  funnel-shapoi 
entrance  into  the  lumen  of  the  appendix.  This  was  met  with  13 
timcR  out  of  04  conKeeutivo  operation  cajKs.  One  of  the  13  had 
undergone  fibrous  obliteration  of  tho  lumon,  1  contained  a  pin,  and 
11  wore  full  of  fjioces  or  faeces  with  concretions.  The  combination 
of  foeUil  type  of  appcndU  with  the  pelvic  position,  which  is  by  no  means 
infrequent,  iiicrcises  the  liability  to  faecal  accumulation.  But  ordinarily 
the  appendix  Iwgins  at  the  Kick  and  inner  side  of  the  caecum,  about  w 
inch  from  tho  ileo-c«eca!  valve.  The  opening  is  usually  ohiiquc,  like  tb« 
opuniii^  of  the  ureter  into  the  bladder,  so  that  the  mucous  membrane  is 
prolonged  towards  the  right  from  the  acute  angle  of  junction  of  the 
caecum  and  apjwndix.  This  prolongation  is  tho  valve  of  (Jorlach.  It 
is  very  doubtful  whether  it  cim  keep  faeces  or  foreign  bodii-*!  out  of  the 
appendix ;  but  it  tteeiua  rcusonjible  to  suppose  that  their  passage  is  not 
to  easy  through  the  oblique  opening  as  through  the  wide,  funnel-stiapcl 
mouth  of  the  foetal  type.  The  appendix  may  originate  from  any  pBil 
of  tho  caocum.  One  which  begins  sit  the  Ivtck,  and  is  hidden  away  in 
the  retro-coUc  or  in  the  ilco-caecal  fossa,  may  Ije  diffictUt  to  find,  or, 
indeed,  may  not  be  foimd  hy  one  who  is  not  acquainted  with  ifaii 
arrangement. 

The  coats  of  the  vermiform  appendix  are  (1)  the  peritoneal,  (t>)  th« 
muscular,  (3)  tho  submucous,  and  (4)  the  mucous.  Tho  poritono»l  uid 
muscular  coats,  especially  the  circular  muscular  coat,  form  a  nofacr 
unyielding  ring  encircling  tho  loose  and  voluminous  mucous  mcmbmtis. 
When  the  inui.'<>us  atid  submucous  coiits  arc  acutely  iullHuicd  grctit  oedems 
and  swelling  lesult.  In  this  way  the  lumen  is  blocked,  and  the  muscuhir 
and  peritoneaJ  coats  distended  and  Ktretched.  l)istension  and  stretching 
of  the  peritoneal  and  muscular  coats  are  among  tho  chief  caOMW  oJ 
appendicular  pain.  When  tho  appendix  is  jjerforated,  iho  mucou* 
lining,  owing  to  tta  looseness,  protrudes  through  the  opening  and  hmj 
pravent  it  from  healing  (nV//  Fig.  '2i).  In  this  way  jm  intra-  or 
extra-atKlomiiud  apiMndicnlar  fi^du  is  formed.  The  peritoneal  ooat 
is  so  thin  that  it  can  hardly  he  seen  with  the  naked  eye  in  transvomc 
sections  such  a$  ni-c  used  for  the  microscope.  Although  only  half 
or  one  millimetre  thick,  it  is  tough  and  resistant,  and  the  last  to  givo 
way  when  the  appendix  is  the  seat  of  concretion,  abscess,  or  nloeration. 
Ite  surface  is  covered  with  a  single  layer  of  very  thin  endotheltaJ 
plates :  boueath  those  i-^  a  smiUl  i|UJinlity  uf  loose,  doh'cftte  ODcuieclivc 
tissue,  which  c<intains  the  small  subperitoneal  arteries,  veins,  nerriM,  am) 
lymphAtics.     This  connective  tissue  is  continuous  with  that  amongst  tlw 


longitudinal  and  circular  muscular  coate,  and  with  the  vontiHCtivu  tissue  u( 
the  submucous  and  mucous  coat«  At  each  hiatus  inuBculariE.  The  latter 
lu^  gaps  which  th^^  author  discovered  in  the  miisctikr  walls  of  the 
api>cridi;t,  through  which  not  only  tho  coniioctivc  lit«sues  of  the  peritoneum 
and  of  tlic  mucous  coat  arc  continuous,  but  also  ihi-  lymphuticit,  blooil- 
vessels,  and  nerves.  This  explains  why  intiammalioii  of  the  mucous 
membrane  spreads  so  rapidly  to  tho  peritoneum — .1  point  duly  recognised 
ill  the  uame  '*  perityphlitis,"  once  applied  to  »pjR;ndicitis,  which  aptly 
(losigiuhtes  this  most  important  peculiarity. 

The  longitudinal  muscular  coat,  lying  beneath  the  jientoneal,  is  a 
continuation  of  the  three  longitudituil  hatids  of  thir  large  inl-estine. 
Unless  hidden  by  inflanirnatiun  or  adhesion,  the  anteriur  longitudinal 
muscular  luind  of  the  colon  and  caeruni  is  a  guide  to  the  base  ut  the 
appendix.  The  h)iigiuidirial  coat  is  half  or  one  millimetre  lhi<-lc.  Its 
fibres  are  thicker  at  some  ]>arts  of  the  circumference  than  at  others,  and 
this  is  supposod  to  be  a  trace  of  tho  tlitec  bands  of  the  large  inl^stine. 
Wlien  the  appendix  is  distended  its  longitudinal  musculai-  fibres  go 
ajiart,  and  arc;  littlis,  if  ajiy,  protection  against  iR'rforatioti.  When 
contracted,  they  may  shorten  the  apjiendix  by  a  quarter  of  ii*  length. 
The  circular  muscular  coat  is  usually  about  one  millimetre  thick.  When 
the  appendix  is  distended  it  becomes  thinner,  but  is  still  a  liarrier  against 
perforation.  At  the  attachment  of  the  meso-appendix  it  has  gape 
(biatUA  muscularos)  in  it  one  millimetre  wide  and  easily  to  bo  seen  with 
the  naked  eye.  These  transmit  vessels,  nerves,  and  Iynii>batics,  and  iirc 
filled  with  connective  tissue.  They  have  alreadv  been  Tiientic^ned  as 
places  where  there  is  direct  contiiniity  betwwju  the  arieries,  veins, 
lymphatics,  nen'es,  and  connective  tissues  of  the  peritoneal  and  mucous 
coatft. 

The  submucous  is  separated  from  tho  mucous  coat  by  the  thin 
muscularis  mucosae.  But  as  theae  muscle-cells  cannot  always  be  seen, 
the  line  of  the  sejiiinition  is  an  urliBcial  one.  The  submticuus  connective 
tissue  is  loose,  and  hag  in  it  ca{)acious  lyin]ih-Hpaces,  lymphaticfi,  and 
veins.  It  may  have  a  few  fat-cells  in  it.  It  wisity  becomes  swullen  and 
oedematous,  helping  to  Ic-wen  the  lumen.  In  some  kinds  of  appendicitis, 
it  is  tho  scat  of  fibrous  hyperplasia  leading  to  constrictions,  or  even  to 
complete  obliteration  of  the  lumen.  When  the  lumen  is  distended  with 
mucus,  pus,  or  faeces,  the  siibmuros;i  is  eompreiisi'd  against  the  cin-.ular 
museidar  coat,  anfl  looks  tike  a  thin,  Kbrous  layer, 

Tho  mucosa  is  atjout  "5  mm.  thick,  rather  loose  and  voluminous, 
and  in  lonKitudiual  folds,  which  project  into  the  lumen.  When  the  lumen 
is  distended  these  folds  disappear.  A»  a  rcaidt  of  its  looseness,  the  mucosa 
protruH«!S  through  perforationa,  and  may  prevent  their  closure  and  cause  a 
permanent  fistula  (n<Ir  I''ig.  24).  Like  the  mucous  membrane  of  other 
parts  of  tlie  inlcstine,  thai  of  the  appendix  is  tough  and  inexleiisible. 
It  may  be  inferrei]  that  after  it.s  folds  have  been  obliteratad  by  distension 
it  soon  gives  way.  Next  to  the  lumen  the  mucosa  has  a  single  lay^r  of 
eohunnar  epithelial  cells  upon  a  basement  membrane,  and  its  tubular  glanda 
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have  a  similar  lining.  This  ciiiUicIiHl  liiyer  ia  tho  protective 
agiiinet  the  iwiiWiigc  of  Iwicteria  ami  toxins  into  the  venous  and  Ij-niphnLffl 
eyMteing.  \\a  inti'grity  is  of  the  utmost  ini)>ortance,  its  ilcsLniciion  bising 
the  surttng-point  of  sonii;  of  the  most  deadly  forma  of  Appendicitis.  Tho 
tubului'  Inlands  of  the  mucosa  are  about  half  a  millimetre  long,  and  vtt 
emUfKldiKl  in  the  lidieate  adenoid  or  lymphoid  lis.<<iie«  of  the  mucoia. 
Ustiidiy  ibey  are  like  a  tf?at-tube,  hut  the  Wind  end  i»  soinetimeA  bifid, 
and  now  atid  then  tn'tid.  When  the  Ittmuti  Is  distundeil,  the  tnhulur 
f*Urid;i  widen  out  into  shallow  bays,  and  may  ut  last  beeome  obliterated. 
Faecal  and  septic  material  may  be  forced  into  their  lumens,  and  beddat 
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1*10.  19.— BKtMU  InvkHlD^  mur«n  mionj;  thn  tnckof  «  tubular  gland.  Th>  lommi  Bhqr*k  *9m 
IVMtntion  'if  UctrDft  b^  mj-  at  thn  tubnltf  gfauidii  U  i\\Mo  oommon  to  gum  in  wWIt  Um  Iwrr 
l«  nUI  ur  leiiLie  cuutiwljk 


distending  them  destroys  their  cpitbeliiil  lining  (Fig.  19).  In  this  way 
bacterial,  piindent,  and  even  faeeul  matter  makes  its  way  into  the  lym)^- 
aticR  of  the  mucosa  and  siibmucoga.  At  all  stages  of  its  existence  Um 
muwosa  contains  numerous  lymiihoirl  follicles.  These  are  globular,  ovoid, 
or  pyrifonn  IkkIich  nlKiitt  a  millimetre  in  diameter,  and  ccwily  visibia  !■■ 
the  naked  eye.  An  appendix  of  avera^>  length  probably  cnntjiins  from 
one  hundred  and  tifty  to  two  hundred  follicles,  but  Kelly  and  Hunlun 
givo  double  this  estimate.  Fdcb  follicle,  as  in  other  regions,  eonniU 
of  A  conical  part,  which  is  crowded  with  concentrically  amuiged 
lymphoid  cells  and  stAin^i  deeply,  and  of  a  central  germinftl  am 
which  has  larger  lymph-caitaliculi  and  contains  fewer  cells.  Towards 
the  lumen  the  lymphoid  follicles  are  covered  with  the  single  layer 
of    columnar   epithelium,   whilst    towards    the    submucosa    Uiey    are. 


as  it  were,  capped  with  a  wide  semilunar  lymph -8|iAcn  (the  bneilar 
lymphatic),  which  opens  freely  into  the  lyniphftlicA  of  the  siibmucosii  and 
onwards  into  the  lyniphaiic  system  of  the  peritoneum  and  mL-auntury. 
When  the  hiyer  of  epitlielium  upon  the  surftice  of  thu  lymphoid  foUicleg 
is  duiftroyeil  by  ulceration — a  common  ovent — bacteria  crowd  into  the 
tissiiea  of  the  follicles  and  into  their  basilar  lymphatics  (Fig.  20).  Thus 
lymphadenitis  and  lymph&ngitu  play  a  prominent  pan  in  the  morbid 
anatomy  and  pathology'  of  appendicitis. 

The  follicleai,  when  inHapied,  may  swell  enormouBly ;  the  )ymph»tics 
may  l>c  the  seat  of  acute  and  nidcspreitd  septic*  inilamnmtion  ;  and  the 
lymphatic  glaiida  too  may  bo  greatly  swollen  and  inllumed.     A  proper 


« 


-.z^^ 


r»^#         '  / 


-Vi 


no.  an— I^rt  of  tbd  mtt  of  ui  intUni'-i  i-\rh  (tin  lining  «plUuilhitn  Mil  hiliiitar 

•MB  la  lU  bUtUr  lymplMUra,    The  tuiucn  i*  above.     >  iwu. 

knowledge  of  the  origin  and  distrihiition  of  the  appendicular  lymphatics 
is  essential.  The  lymphalict  \)C};}n  \n  lymiib-canalicnili  and  minuto  channels 
beucatl)  the  epithelium  of  the  lumen  ami  of  tlic  lulndar  ghuide,  iw  that 
destruction  of  the  epithelium  lays  them  npim  to  the  infective  contents  of 
the  lume.n.  Thence  they  pass  into  the  K'lsilar  lymph-Hj>ace«  and  into  the 
plexus  al>ont  the  bftse  of  the  tubular  ;;l.inds,  and  onwards  into  the  targfr 
tympliAlic»  of  the  submucusa.  The  latter  gain  the  outside  by  passing 
tliroiigh  the  gaps  in  the  muscular  coata  (hiatus  musculiires),  and  thus 
inflammation  within  the  appendix  quickly  »prearU  to  its  peritoneal 
covering  and  to  the  mesoappeiidix.  After  leaving  the  appendix,  the 
lympliutics  acconi{Hiny  the  ap[ien<Iicular  blood  -  vessels  in  the  meso- 
H[»()endix,  and  in  great  jKirt  pass,  with  the  [MWterior  ileo-caecal  artery, 
behind  the  end  of  the  ileum.     Here  they  sometimes  enter  a  small  group 


of  lympttiilic  gtnnds  and  pass  onwards  to  tho  lymphatic  gUtida  of  the 
myseiiwry,  and  to  ihose  along  tho  inner  sido  of  the  right  colon.  ^Vhea 
the  latter  are  I'lidamed  the  pain  and  tenderness  of  appendicitis  may  extend 
into  tho  rugioii  of  tho  kidney  or  of  the  gallbladder,  and  thus  an  element 
of  confusion  is  introduced  into  the  diagnuais.  Tliure  is  occasionjdly  s 
lymphatic  gland  (Clado's  gland  (6))  in  the  meso-appendix  cloae  to  the 
iloo-coocal  junction  ;  othci-s  lie  bohind  the  end  of  the  ileum,  hut  ibc 
main  gronj>  ia  itiiuiitt><I  at  tho  end  of  the  mesentery  in  tho  ileo-coHc  au^^fli 
In  tuberculosis  and  carcinoma  of  thoappendiv|hen6  various  glundit  enlarge. 
I  havo  excised  the  group  at  tho  iico-eolic  angle  in  carcinoma  of  tba 
appendix  and  caecum.  Glands  behind  iho  lower  end  of  tho  right  colon 
also  become  enlarged  in  appendicular  diseases.  The  lymphatic  system 
haA  been  attidiiMl  by  anatoniisu  with  the  aid  of  injections,  luid  (tome 
have  assumed  that  the  flow  of  injoctionB  is  a  guide  to  the  direetioo 
pursuod  by  disease.  But  cancer,  for  inbtiincc,  does  not  by  any  meaas 
follow  the  direction  of  the  lymph -stroam,  and  is  not  resisted  by  the  proseoce 
of  valves.  Septic  intlarainationH,  too,  do  not  obey  the  lavis  laid  down  hy 
anatomiRts,  The  clinical  study  of  appendicitis  and  obttervationa  miula 
during  operations  shew  thai  uftvr  lca\'ing  the  meso-appendi.x  tho  lyrapli 
lloivii  in  diruction.s  not  revualc-d  by  injections.  It  Is  quite  common  tu 
feel  the  glands  enlarged  along  the  course  of  the  «'Xternal  and  cummon 
ili'MJ  vessels,  and  also  those  within  tho  pelvis.  alKnu  tho  tntornut  iliac 
vessel 8.  The  presence  of  the  latter  affords  an  explanation  of  a  very 
common  clinical  iiign  of  ap[H:ndicit)s,  namoly,  tenderness  on  prosaure  at 
the  right  aide  of  the  pelvis  hy  the  finger  pushed  high  up  the  rectum.  In 
Addition,  there  are  lymphatic  channels  between  tho  vomufnrm  api«ndix 
and  tlie  right  broad  ligament  of  the  uterus.  Su  that  1  have  seen  Ute 
right  broad  lifpimunt  inllanicd  and  swollen  in  api>cndiciti&,  and  »eptic 
endometritis  spread  to  the  bro>iid  ligitment  and  onwards  to  tho  vermifonn 
appendix.  As  Clado  has  shown,  a  knowledge  of  the  anatomy  and  dft- 
velopraent  of  the  structure  which  I  named  the  plica  vasctdaris  affbnin 
an  explanation  of  thi>;  rolittnn.-diip  of  lynipliatics  (to).  Lymphatics  alu 
pjisa  across  bohind  the  pubic  bone.4  from  the  right  fii<le  of  tho  ptdvis  to  the 
left.  So  that  with  an  acute  appendicular  abscess  bohind  the  right  arch. 
tho  lymphatic  glands  along  the  left  external  iliac  vesseln  nuiy  boconw 
)nflame<l  and  thrcaton  tu  suppurate.  It  is  probable  that  simihtr  intor- 
commimications  btke  place  behind  DougWs  pouch.  A  female  with 
appendicitis  had  an  inflamed  gland  near  the  left  common  iliac  artery. 

The  success  of  append icouloniy  deiiends  iu  uo  small  degree  upon  the 
avoidance  of  haemorrhage  during  and  after  the  operation.  When  ibo 
position  of  the  veiwi>lH  is  known  they  can  \>o  secured  before  they  are  cut, 
and  nono  overlooked.  The  anatomy  of  the  vessels  also  has  an  influence 
upon  the  pathulc^y  and  clinical  symptoms  of  ap|Kudicitis.  Il  ta  the 
most  peripheraJ  part  of  distribution  of  tho  8U|M}riur  mesenteric  artery, 
and  a  likely  spot,  therefore,  for  the  arrest  of  any  organisms  which  may  be 
circulating  in  the  blood.  The  main  arieriiil  supply  of  the  vormifonn 
apiMfndix  is  dcrivod  from  tho  posterior  ilco-caecal  artery,  and  it  may 
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receivt!  small  braocbefl  fi*oni  the  anterior  ileo-catKsU.  The  posterior 
Ueo-^JMcal  artery  piisses  dmiTi  from  iu  parent  tnink,  tlio  iloo-colic,  bcliiml 
tiie  end  of  tbe  ileuin.  mh\,  nfter  giving  otf  hruni-heii  to  tlit-  tight  cutoti,  to 
the  end  of  the  ili'Uiii,  loul  to  the  lower  sogmeirt  of  clio  ilco-cae^'ul  valve, 
unds  in  cnocal  nnd  aiipeiidictiliir  ))rancheK.  On-iiig  to  identity  uf  blofxl- 
supply,  the  ends  of  tlie  ileiiro,  the  caeciim,  the  right  colon,  and  the  ileo- 
caocal  valve  panioipatc  iit  liiHnTumation  of  the  Tornuform  appendix.  We 
bitve  here  a  clue  tc  one  of  the  cuuses  of  the  constipuiion,  Hmtilont  diK- 
tenidon,  and  colic  m  conimonly  met  with  in  .ippcndicitis.  The  anterior 
ileo  caecal  artery  aUo  suppliea  the  ileum,  the  right  colon,  caecum,  and  the 
front  segment  of  the  iloo-caocul  volvo,  but  it  does  not  alnays  reach  as  far 
the  ap[)endix.  In  the  ileo-cactal  valve  it  has  a  free  aiiastomosia  with  the 
terior  ileo-caeeul  artery.  'Hie  posterior  ileoH'^iocal  artery  supplien  the 
Rppendix  with  two  nets  of  hitinches.  Its  caecal  branchcR  give  oft'  an 
artery  at  the  l>ase  of  the  ap]»en<lix-.  This  bmnch  runs  townitls  the  tip 
in  the  junction  of  the  apE>cndix  and  lueso-appendix,  atid  anastomoses 
with  the  Dieao-appendicuhir  arteries.  Thia  small  vessel,  l>eing  close  to  the 
caecum,  is  apt  to  he  mifwed  by  thr^  Hgatiire  place<l  u{K>n  the  mefeo- 
appendix,  and  requires,  therefore,  an  additiund  suture.  Occasionally 
the  ca«cal  hraitch  of  the  ilco-caecal  artery  t>crid.s  a  Kmall  twig  along  the 
appendix  at  the  side  farthest  from  the  me-8(>-ai»i>endix.  This  little  artery 
may  also  rofpiire  a  «c]iarate  suture.  In  embryonic  life,  before  the  ineeo- 
ap|>cndix  and  its  vessels  appear,  these  caecal  arteries  arc  the  only  hlood- 
supjily  the  api>undix  haB.  Occasionally  this  crahryonic  condition  persists, 
and  the  appendix  h-w  no  mesenlen,'  or  meso-appendicular  aiter)'.  In 
these  circumsiaiictrs  its  blood  -  supply  mu.st  be  naher  exposed  to  o\> 
stractiou.  The  main  artery  from  tlie  posterior  ileo-ciicc«l  nins  behind 
the  end  of  the  ihruiii  intij  tin?  free  edge  of  the  nieso-iip]»ciidix.  It  usually 
reaches  the  appemlix  at  about  the  junction  of  its  middle  and  dist;U  third, 
and,  rapidly  diminishing,  runs  onwai^ls  towards  the  tip.  On  its  course 
through  the  meso-appendix  it  supplies  three  or  four  branches  to  the 
proximal  two-thinis  of  the  apjiandix,  but  long  ap|Mtndices  umy  have  a 
greater  numl*cr  of  branches.  As  in  other  ]>arte  of  the  inu^Hiinal  tract, 
the  iiriorics  do  not  aniu^tomoso  with  any  degree  of  freedom.  After 
reucbiitg  tht-  appendi.x,  the  arteries,  as  in  no  other  |Mirts  of  the  aliracnui-y 
track,  divide  into  an  external  act  of  branches  which  ramify  in  tho 
peritoneum  and  supply  it  and  the  muscular  coats  ;  and  into  an  internal  sot, 
which  enter  at  the  muscular  hiatuses  and  ^^upply  the  mnscular  coat,  the 
Mtbmucusa,  and  the  mucosu.  From  the  subuuicous  veesels  the  lymphoid 
follicles  are  supplied  with  bloud.  A  aeriea  of  cai'illaries  niii  inwards 
between  the  tubuhtr  glanfU,  :uid,  afu^r  forming  loops  beneiith  the 
epithclini  lining  of  the  lumen,  run  back  again  to  empty  their  blood  into 
the  veins  of  the  subniucoaa.  The  veina  of  the  vermiform  appendix  eorro- 
spond  with  the  arteries  and  form  a  submucous  and  [)eriionud  plexus, 
and  HI  the  mej^o-appeufUx  run  %rith  the  arteries.  They  are  very  capjiciotu 
throughout.,  with  thin  and  distensible  walU  and  no  valves.  These 
capacious  veasels  run  a  sti-aigbt  and  direct  course  through  the  meso- 
voL.  Ill  2  g 


a}ipoadix  into  tlie  ileo-c-olic  iiiid  into  the  superior  mesenteric  vehis,  mid 
thcrive  their  bloMl  (nuaus  oiinurtU  into  tlu*  (tortal  tnuik.  In  ii|i)i«n<licitiii, 
infet'tive  cloti^  sonietiinri!  form  in  tlio  vi'ini^  uf  the  appendix  Aud  uf  iltc 
rnesoap|>endix.  In  n  recent  raae  the  clotting  had  extended  into  the 
veins  of  n  loop  of  iUnnn  uliich  wm  nine  inohL>-s  long  and  ended  AlM^ut  six 
inches  from  the  ilco-cuwitl  jimution.  The  patient  rccovertsd.  In  wioUier 
OHiie  of  iippcridicitis  all  the  uuptTior  nniientenc  vuinti  Mere  thn>mfiofleil ; 
|)ort.il  thrombosis  also  supen'ened,  Uiicterio.  or  hiiclcnn  carried  in 
cloi9,  have  an  o|H:n  viiy  ttk>iig  the  ciipaduus,  valvole^  vcina  from 
the  appcn<lix  to  the  liver,  and  hence  hepatic  unppiirntion  i»  a  nnt  in- 
frequent complication.  The  Lhiii-wallG<i  app^-ndinilar  veins  an!  I'omph'lrljf 
obstructed  in  torsion  of  the  appendix.  The  resntt  is  the  fuune  a&  in 
toroioit  of  the  kidney,  toeticle,  or  ovary,  nainoly,  great  engorgeme&L, 
flirelling,  extravasattou  of  blood,  and  ultimately  f:;angi-ciic.  By  muaiu  of 
the  right  colic  veins  the  app4^ndicular  are  bronghi  into  communication 
with  the  fiyfitemic  .«tv«tem.  This  intorram  muni  ration  has  by  some  been 
thought  to  explain  the  ahscc«se«  of  the  hin^s  aut\  pleurae  which  some- 
times complicaLe  Appondieiti>t.  thit  there  iv  nu  ditlictdty  in  lielieving 
that  ttacteriu,  which  are  one-tenlh  the  dianiet4*r  of  red  hluod•corplt<lcle^ 
can  eouily  pai»  through  the  capilhtrios  of  the  liver. 

The  ncnons  supply  of  the  appendix  resembica  that  of  the  rost  of  the 
iuLcstincs.  The  gaiiglion-cellii  of  Meiwiner's  ph-xn.s  arc  seen  nt  the  hue 
of  the  tubnlar  glandii,  anil  tho^e  of  Auerbacha  plexus  lH>twcrn  the 
muscular  coats.  The  afferent  and  etfcrenc  nerves:  pass  to  and  from  the 
sohir  plexus  through  the  superior  mesenteric.  In  the  solar  plexus  con- 
nexions are  cstubliiihed  with  the  synijwtbctic  nervous  system,  with  the 
cerebrospinal  system  through  the  spLinchnics,  and  with  the  right  vagtu. 
Morphologically,  the  vermiform  appendix  is  a  niC4l).in  splanchnic  organ, 
and  has  therefore  a  bilateral  tit-rvc-snpply.  Through  these  conuexioos 
the  (Miin  cau3e<]  by  itiHanmiaiion,  uwelling,  and  distension  of  the 
appendix  is  carried  to  the  sensonum.  Also  the  pains  oi-e  often  rvfein^ 
to  the  region  of  the  umbilicus,  where  the  somiitic  divisions  of  the 
splanchnic  nerves  are  dtstnbutul.  This  early  umbilical  pain  has  oft«a 
caused  the  inflamed  appendix  to  be  overloohed,  especially  when  occupying 
the  pelvic  position.     The  pain,  too.  like  the  nerve  supply,  is  hilatarmL 

In  tmiHvense  sections  the  liuncn  of  the  np}.)C'nd)x  is  irregular  owing 
to  the  pleat*  or  folds  of  the  loose  mucous  niembnine  which  lines  it  But 
its  lumen  may  he  circular,  or  tnfoliat«,  or  H-  or  T-i^hapcd,  or  a  narmw 
eltt  The  sira  of  the  lumen  is  proportionat«  to  that  of  the  appendix.  U 
is  capacious  in  the  long  and  wide,  and  narrow^  in  the  »l)ort  and  thin.  Its 
calibro  is  a)>out  the  sume  from  end  to  end.  \Ui  diiuneter  is  usually  one 
tlitnl  of  that  of  the  ap[iench'x.  In  health  it  cmitains  a  little  muais  with 
shed  columnar  epitlielitun,  or  small  (piantities  of  faeces,  the  presence  of 
which  is  tempomry.  A  small,  thin  apitendix  often  has  a  naxruw, 
irregular  lumen,  and  its  distal  end  may  (xxtscss  none. 

The  blood-vcssols,  nerves,  and  Iymi)hatic8  of  the  appendix  run  in  a 
small  mesentery,  which  also  contains  some  unstripod  mtucle-fibres  and 


fat.  Occftskinally  a  lyniplintic  ghud  is  met  witU  ncjir  tlio  ilco-CHccal  niigle. 
Ill  almiit  three  cases  out  of  four  th«  attachment  of  the  nieso-appendix'  is 
continood  along  tho  mpsentar^*,  just  below  th<i  last  two  inches  of  the 
ileum.  Here  the  appendicular  blood-vessels,  nerves,  and  lymphatics  enter 
uid  leave.  Bulow,  about  iin  inch  or  an  inch  and  n  half  from  the  ileum, 
.it  embraces  the  appendix.  To  the  right  it  iH  continuous  with  the  caecum, 
and  to  thp  left  its  creswntic  free  edj^e  contiiinf  the  append  I  cultir  arioiy 
and  veins.  The  mewMipfwndix  may  reach  the  tip  of  the  apjwndix,  but 
usually  it  be^iiiK  to  cud  at  the  junction  of  iut  middle  and  distal  third. 
Tliis  onlinarv  type  of  me8i>appeiKlix  is  vary  easy  to  traiisHx  ami  ]if;ature. 
It  has  been  nusTakeii  for  an  adhesion,  and  lorn  across,  but  itjt  anatomy  is 
._K>  C'barnctoristic  tlial  such  blunders  should  not  occur.  From  a  surreal 
'and  iMtholu^cal  jwint  of  view,  the  most  important  variation  uf  the  meeo- 
apIKindix  is  that  in  which  it  lit  i^o  ^hort  that  the  appendix  in  iKtund  down 
in  the  iliac  foiv-iA.  In  tho^c  clroumstances  the  ahclnmiiial  incision  may 
have  to  be  cnliir>;oil,  and  the  appcn<liciilar  vc*>seU  arc  more  diibcult  to 
secure.  Such  an  arnuigeinent  al»o  enables  appendicular  intlammuiion  to 
ipread  into  the  rotroperitoncid  cellular  tissues.  Now  and  then  the  meso- 
appendix  is  attiwhcd  to  the  csi^cuni.  In  tying  such  an  one,  care  is  needed 
lest  the  gut  be  nipped  in  the  lij.'alurc.  The  uieso- appendix  has  other 
variations  which  are  not  of  imporLnnce. 

The  vermiform  appendix  way  be  wholly  or  partly  within  either  tho 
Ueo-caecnl  or  the  retro-colic  pouch  (2).  When  tho  mouth  of  the  pouch 
is  closed  or  hidden,  the  result  is  very  puzzling.  The  frequency,  too,  with 
which  inllamed  appendices  are  fnunil  to  be  hidden  away  in  one  or  other 
of  these  ponche«  suggests  that  the  poaiiion  is  an  luifavnurable  one.  The 
month  of  the  tl<^o-caecal  pouob  is  seen  at  the  ikxi-cuecal  angle  when  the 
caecum  and  ileum  are  ViftA'A  up.  It  runs  upwards,  behind  the  ileo- 
colic junction,  parallel  to  the  right  colon.  Tb*^  small  intestine  may  also 
«nter  it  to  form  one  of  the  kinds  of  retroperitoneal  hernia.  The  mouth 
of  the  reln>coIie  fossa  is  seen  when  iho  caecum  is  lifted  up,  and  hence 
it  is  often  called  the  sul»capcal  fttsjw.  It  runs  upwards  behind  the  right 
on.  and  may  end  in  front  of  the  right  kidney.  A\Tipn  the  vermiform 
ipcndix  is  heriiiateil  into  this  fossa,  it  may  give  i-i^e  to  a  retro-colic 
ahicen,  or  even  a  tumour,  which  is  dilticidt  to  tell  from  a  tulterculous 
kidney  or  from  a  maligmtnt  tumour  of  the  colon.  An  alwcess  at  tho 
diatal  end  of  a  retro-colic  apikjndix  w;w  ihnught  to  >>e  a  jtyonephrosis, 
and  the  appendix  itself  to  be  a  ureter.  When  the  appendix  is  in  the 
rotro-colic  or  iieo-raiecal  ^louch,  the  tcndernesH  i«  often  alwcnt,  Ix'ing 
masked  by  air  or  faeces  in  the  caecum  and  colon.  In  stout  patients  it 
is  most  dangeroiut  to  infer  much  fn>m  the  alwcnce  of  tcndenicss  in  fi*ont 
of  the  abdomen,  or  |)er  rectum.  A  thick  Uyer  of  fat  in  the  a>xloniiiml 
wall  or  gi-cat  omentum,  combined  with  flatulent  distension,  has  been 
known  to  mask  entirely  an  acute  abiiicetis  caused  1>y  jicrfuralion  of  the 
appendix. 

The  f»Hctkm»  of  the  vennifonu  appendix  are  unkno\v*n.     After  JL  ha» 
been  removed,  no  alteration  has  been  observed  in  the  functions  of   the 


alimotit&ry  tract,  nor  in  the  compaction  of  the  blood  It  secretes  a  flaid 
which  is  an  luljuvaiii  to  digestion  (Miiccwen)-  It  is  not  by  luiy  nmns 
clear  that  the  Hiipundix  is  ii  rutrogniding  urgnn,  although  iht:  weight  iif 
evidence  i^  in  favonr  of  the  KUpposition  that  it  is  all  that  renmins  of 
a  more  capucious  caecum.  Its  lymphoid  and  other  tissnea  persist  until 
uM  age.  I  have  setm  the  follicles  but  moderately  atrophied  between 
eighty-three  and  eiglity-four  yeai-s  of  age.  According  tti  I>r.  Berry  the 
vormifonii  appendix  la  specially  HeveIo|>e<i  to  accommoclate  thi;  lymphAtiv 
tissue  accumulated  within  its  vra\U. 

Etiology. — A[ipendiciti8  is  rm-e  before  the  fifth  year.  The  ago  uf  the 
youngest  patient  n[K>n  whom  T  h;i\'e  ojierated  was  three  and  a  half  yean, 
atid  of  the  oldest  eighty- three  and  a  half.  Both  had  an  acute  nbscem, 
and  both  rceovered.  But  instauce^i  of  ap|Jondicitifi  in  iiifanUt  from  seven 
weeks  of  age  and  onwards  have  been  recoriled,  and  a  negro  is  aai<i  to 
have  been  born  ivith  an  jnftiuntnl  appendix  in  an  umltilicul  sac  (Kelly  and 
Hurdon).  Ap{)endicitis  is  commoni^st  b6twe>en  the  age  of  10  and  iO 
years,  and  next  commonest  between  30  and  30.  Sir  Frederick  Treves 
niado  the  foUoning  esilimate  from  15'2  cases  of  Uawkius  aud  FiU : — 


5  to  10  years 
10  to  20  years 
20  lo  30  years 
30  to  4u  ycaw 
40  to  no  7ear^ 
Over  50  yuan 


CropiirtloD  iiT  ra 
pur  ixfU. 

lO-fl 

40T 

a»o 
lift 

4-6 
3-4 


100-0 


This  estimate  is  Uinie  out  by  Mr.  Clogg's,  which  was  baaed  u{>mi  15S 
eases  in  Charing  Cross  Hospital  (IS).  Iii  these  the  first  attack  occurred 
before  10  years  of  age  in  II  cases.  Between  10  and  20  in  49  cu«. 
Between  30  and  +0  in  4-')  cases,  and  after  40  in  10  ca«eB. 

Males  are  more  liable  to  appendicitis  than  females,  but  their  relntivB 
lixibility  is  not  bo  d is projwrt innate,  as  i^  sometimes  thought.  The 
KtAtistics  of  Mr.  I^ett  (18),  which  ncru  founded  upon  1000  cases  operated 
upon  in  the  I^ondon  Ho^ipital,  givu  a  pn>|K>rtion  of  about  two  male*  to 
one  female  (males  OS  I,  females  '.i'2'A).  Of  200  patients  operated  upon 
by  myi>olf  lib  were  nwle-s  and  82  feumles. 

It  is  im[>ossibIe  to  say  whether  heix-dtty  has  any  influence,  for  thr 
simple  reason  that  wo  {Hiitsess  no  ancestml  records  of  apftendicitis.  Bnt 
I  have  openitcd  upon  father  and  son  ;  once  upon  brolher.  sister,  and  fiml 
cousin  ;  twice  uimju  brother  and  sister ;  and  once  upon  ai^tera.  Natie  of 
these  afforded  any  evidence  of  u  common  developmental  peculiarity  which 
might  dispose  to  appendicitis ;  such,  for  insUnce,  as  the  foet.-il  tyiH?  of 
appendix,  or  the  peUic  position.  Xor  was  the  appendicitis  from  which 
these  reUtiveii  siiflered  uf  exactly  the  same  kind.      But  most  medical 


men  who  are  able  to  learn  fsmily  histories  can  adduce  instances,  such  as 
1  have  given,  which  lead  one  to  think  that  the  possibility  ought  not  to 
\te  lightly  dismissed. 

Uccu^mtion  niay  have  Homo  iiiHiienco.  For  instance,  aiipcmlicitis  is 
certainly  rather  common  amongst  commercial  tnivelltfra,  and  amongst 
medical  men,  both  being  engaged  in  ardnouR  CAllings,  with  much  exposure 
uid  faligue,  and  with  irregular  meals.  Kxpoaiire  to  cold  is  a  Frequent 
exciting  cause.  It  Keems  r&utonable  to  infer  that  any  rapid  4:ooling  of 
the  surface  of  the  bwly  would  lead  to  congestion  of  the  interior,  and 
especially  of  an  organ  alrejidy  inflamed.  Thns,  attacks  have  been  noted 
as  liaving  followed  a  railway  journey,  a  fimoral,  a  ganlcn- party,  and  so 
forth.  Also,  as  Sir  Kretlerick  Treves  has  jmintcd  <nit,  appendicitis  occur** 
in  chronic  dyspeptics  who  either  do  not  or  cmnot  masticjit^  th^ir  food. 
Improper  food  and  improper  rjuant-ities  of  food  have  sometimes  been 
eaten  before  the  beginning  of  an  attack.  But,  obviously,  it  is  rliflicull  or 
unfiossible  to  say  whether  these  various  events  originated  the  appendicitis, 
or  whether  they  caused  an  exarerhatioii  of  mu  iriflanimaiinr)  already  in 
existence.  Dr.  ilawkiu!)  ha.<!  adduced  evidence  to  shew  that  appendicitis 
is  commoner  in  cuninier  than  in  winter.  It  is  also  said  to  be  commoner 
in  tropical  than  in  tem|»erate  climes  (Treves). 

Injuries  are,  without  doubt,  an  exciting  CAUse  of  appendicitis. 
Attacks  have  followed  blows  in  the  region  of  the  caecum.  Strains, 
too,  as  !□  lifting,  have  preceded  attacks.  Hnt  it  is  unnecessary  to  point 
out  that  thefie  injuries  may  have  merely  increiised  an  ap].)undjcular 
inHammation,  which  was  alroiuly  in  existence.  In  the  same  circuni stances 
an  injudicious  purgative  has  |irccipitiited  an  attack.  The  presence  of 
foreign  bodies  within  the  Imneii  is  also  an  exciting  cause.  An  extra- 
onlinan'  variety  have  been  met  with  (fW*-  p.  599). 

Morbid  Anatomy  and  PatholOGry- — The  naked  eye  is  an  untrustr 
worthy  guide  to  diseases  of  the  appendix.  It  has  failed  to  sec  early 
niceration  of  the  mucous  membrane,  in  which  bsicteria  have  alrcJidy 
hegiin  their  invasion.  It  has  confused  tuberculosis  and  cancer:  and 
with  the  naked  eye  alone  the  niy-fungiis  and  Bilhtir:k\  fKiemaMtio  M'otdd 
have  been  overlooked.  Clearly  every  apiwniUi  that  is  removed  should 
Ite  microscopically  examined.  StAtistirs  liased  npfm  imked-eye  or  mere 
clinical  eWdence  are  quite  tmreliiible.  A  scientific  classification  of  apjien- 
dicitis  can  only  be  Vwu^ed  upon  ])fttbologj'.  When  that  basis  is  adopted, 
there  is  seldom  any  difHcuhy  in  placing  the  iliseasod  appendix  in  its 
proper  group.  Further,  with  an  a^lcqiiate  knowledge  of  the  morbid 
anatomy  and  pathology  of  appendicitis,  the  surgeon  forms  clearer  con- 
cepts when  confronted  witli  clinical  cases. 

Systematic  microscopical  examinatiuns  shew  that  ulceration  of  the 
mucous  lining  is  present  in  about  SO  per  cent  of  appendicitis.  In  the 
early  stages,  and  when  the  ulcers  are  sluallow,  the  i»xt<^rior  of  the 
i[p|Krndix  may  look  perfectly  healthy  :  or  iu  venules  may  be  slightly 
distended  and  tortuoiu :  later,  the  engorgement  increases,  and  the  peri- 
toneal covering  becomes  rough,  and  also  that  of  the  neighljouring  ileum 


and  CRQCiim.  At  the  same  time  the  api>eii(lix  swells  ii  littlu,  luul  ts  lianlur 
to  ihij  touch  ami  more  nj;id.  But  it  ir  remarkable  what  exteiuivb 
(ilccnitioii  umy  in  some  ca^es  ho  giiiiig  on  within  the  uppondix  withoiu 
thti  slighttisL  alteration  uf  the  exterior.  This  is  ijoi-ticulurly  6u  when  iu 
ulcerative  colitis,  dysonttrn.',  or  enteric  fever  the  ulceration  ifprcads  to  the 
mucoiis  lining  of  the  appendix.  At  tirst  tlie  ulceration  may  he  confined 
to  »  small  pjtrt  of  the  mucous  lining,  but  a  very  little  brmch  .-tdntit-*  the 
in^'adtttg  army  of  Itactena.  Much  thru  de|)i>n<l((  upon  the  chiinicter  of 
the  invaders;  some  are  deadly.  All  the  pyo};enetic  staphylococci  and 
streptococci,  the  pneuniococcuft,  many  kinds  <if  colon  bacillus,  the  varioiu 
bacilli  Hssociatod  with  putiefaclinn  and  gangrene,  the  typhoid  bociUua, 
the  tubercle  Imcillus,  and  others  may  be  met  with  in  the  diaowed 
ftp|>endix.  The  ulcenUion  begins  by  the  Kejiaraiion  of  the  epithelial 
litiing  of  the  lumen  o(  the  appendix,  and  o(  the  mouths  of  the  tubular 
ghmiU.  So  long  aa  it  holds  out^  the  epithelioiii  is  a  perfect  harrier 
against  biicteriul  invasion.  But  90  soon  as  it  is  detached,  the  bHctenal 
inhabitants  of  the  lumen  twgin  t-o  spixad  along  the  Kinph-ciuaticuli  and 
lyrophatics.  The  mucc»a  is  crowded  with  inflammatory  oelK  '"id  begin* 
to  ulcerate.  The  Uicl^ria  jiUo  pass  into  the  lymphuid  {ollictc>:.  and  into 
their  Uisilar  lymph -i>|Kice.'«  and  onwards  into  tlie  iiiubmucofin  {nJf 
Figs.  L'U,  21).  The  inflamed  tissucB  of  the  submucNtaa  become  swollcin. 
oedoma^>vis.  and  studded  wiih  sntall  haemorrliages.  .•VIl  tliese  help 
to  stretch  the  muscular  and  {KTitonoal  co»t4,  and  the  stretcbing  of 
thc&o,  iu  whatever  way  brought  about,  is  one  of  the  chief  cauKfi  of 
appcndicidar  pain.  But  the  ulceration  of  the  mueofta  i«  commnnly  associ- 
ated with  an  accumulation  of  mueo-pundent  Huid,  or  of  fuccal  mati^rial, 
within  Lhe  lumen.  Owing  to  swelling  of  the  muuoua  mendjrahe,  to  bcmli, 
kinks,  torsion,  cicjitriccs  strictures,  adhesionti,  faecal  eoncrutioua,  foreign 
bodies,  or  new  growths,  the  lumen  becomes  olistrurted.  The  diachar^ 
from  the  inflamed  and  tdcerated  mneouK  membrano  CAniiot  mcaiw  into  the 
caecum,  and  begin  to  accimndate.  Or  the  faccjil  contents  incretM  by  the 
multiplication  of  the  Itacteria  of  which  they  are  almont  entirely  oompofeiL 
For  mtcroscopicaily  Ijacteria  etjnstitnte  much  more  than  the  ihini,  which 
Is  the  normal  prnportiun  in  faeces  (Strjisbiu^er).  As  the  lunicu  Iicconie* 
di3tende<l,  its  folds  disjipih.'ar  and  it  becomes  circuhu*.  Then  the  arptk 
contents  {lass  into  the  tubular  glands,  destroying  their  tspiihelial  iifUD^ 
{vidt  Fig.  I!)).  From  these  plugged  eockcui  the  Iwtcteria  make  lh«ir 
way  into  the  depths  of  the  mucosa  and  into  tho  sid>mucD6a,  and  give  riw 
to  inltiimiuatiun  or  abscesses  there.  Sometimes,  too,  tho  muco-purulcnt 
or  faecal  contents  of  the  lumen  can  be  seen  forcing  their  way  intQ  lhe 
lymph  -  spiiors  and  lymphatics  ojK-noil  by  ulcenition.  The  lymphoid 
follicles  iiiH&mc  and  swell,  and  are  crowded  with  intlanimatory  corpnacles 
which  ctnigrcgut*!  in  their  gurminal  euntre«,  an^und  their  margins,  and  bi 
their  basilar  sinuses.  Septic  thrombi  are  formed  in  tho  venules.  Th« 
Beptic  inflammation  started  in  the  mucosa  spreads  onwurtls  to  the  sutr- 
mucosa,  and  by  continuity  of  lymphatics,  vessels,  aud  tissues  at  tho 
niuscuUr  hiatuses,  to  the  peritoneal  covering  of  tho  appendix,  tu  the 


maso-appendix,  and  to  the  contiguous  pontoneutn.  In  all  of  theso  iho 
inflftmtuatory  chun^cii  niu  alike,  but  tliv  engorged  [Kiritonoiil  blood- 
TfUMsla  aro  outily  stien  »nd  at  once  arrest  nttention.  The  raicroscnpo 
may  reveal  groups  of  iKietcria  amJdflt  the  rolls  which  crowri  the  Auh- 
mncosa,  and  amidst  the  lellular  exiulLition  which  \iha  made  the  fiiii-face 
of  tlio  peritoneum  rouj^h  iiiid  gnmuUu".  IJut  it  is  eertjun  that  the  cvlU 
of  th«  j>pritoneal  exiuijilion  otfL-r  a  myat  th'tcrniiiiwl  resistnnce  to  the 
hacteriiii  invasion,  ixud  usually  hring  it  to  an  end.  .So  fur  the  ehiingcs 
hure  heon :  firsii  aLciimuUliun  uf  fjux'ol  or  uf  imico-[iiiru)ctit  fluid  in  the 
lumen  ;  second,  ulceration  and  inHamniation  of  the  mucosa  ;  and   third, 
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inflamraation  of  the  Hiibmiicasa  and  of  the  perilouenni.  I)uring  the  first 
fttage  the  clinical  signs  are  slight  and  often  misundoratood.  The  term 
appondictUar  colic  i»  nsn.illy  applied  ^l  tht-m.  There  ij>  liitlo  objection 
to  thia  term,  provided  it  bo  not  taken  to  nie^an  a  mere  pninfnl  mu«c\dar 
spasm,  and  tlio  danger  of  uleeratioii  and  l>tiftenal  iiivusjoii  Ik-  nut 
ignored.  The  course  of  appendicitis  is  ;:re:itJy  inllnenced  by  the  physicui 
and  liacteriolopcal  properties  of  the  contents  of  the  lumen.  When  the 
lamen  ia  DnolMrucled,  we  may  infer  that  tluids  usually  e»ea[»e  into  tlitt 
caeeum.  and  for  a  time  thi:  attack  Kulwdcs.  Btit  vury  often,  when  the 
ectntouts  are  faecal,  the  Kictevia  multiptv  imil  culloct  arunnd  a  particle  of 
ondigefite*!  food,  ami  grow  into  a  small,  soft,  moiai  lump  of  fneces,  which 
afterwaflf)  )<ccumet)  drier  and  harder,  and  at  last  odcareous  in  its  centre. 
Once  started  the  faecal  concretion  grows  bigger  by  the  multiplication  of 


its  bactena,  and  iu  escape  into  the  caecuTi)  becomes  difficdt  or  imponiUe. 
nnd  at  last  it  may  distend  tho  appondix  mid  thin  ite  walls,  until  it«  cUrk 
colour  can  he  seen  loominj;  through.  When  this  lias  tbkon  plare,  the 
bloulciiipply  niay  he  racchanically  hindered,  and  slou^ihingand  ]>crfonitioQ 
result.  But  the  concrutionH  which  slip  out  through  tho  hole  wblUl  the 
appendix  is  1>eing  taken  atvay  arc  neually  to(}  small  and  too  soft  Ut  haw 
CAUsod  the  perfomtion  by  their  pressure ;  nnd  it  socim  moix  reasonftblt 
to  suppose  that  the  destruction  is  caiistnl  hy  the  bacteria  which  cover 
their  Rurfare,  and  which  in  sections  Cjin  always  Iw  seen  invading  the 
ulcerated  atirTncc  of  the  mucosa.  Some  of  these  hacterii  nre  of  the  moit 
virulent  mituro,  and  when  implnntod  ufMn  the  freshly  out  abdominal 
wall  may  sometimes  be  seen  to  cause  the  must  intense  inHammalion. 
aloughing,  and  gangrene.  Faecal  lumps  or  concretions  are  commonly 
met  with  in  appendices  which  are  ol>st4-iicted  by  fltrictur*-!!,  kinkii,  or 
bends,  also  those  which  hnng  down  into  the  pelvis.  Unable  to  cscaiie 
into  the  caocimi,  they  become  permanent  soiu'cus  of  septic  poisontn)^ 
the  ulceration  which  ia  invariably  pri^sent  in  the  mucous  lining  aUowing 
absorption  by  the  lymphatics  and  blood-vessels.  Thus,  an  Appendix 
which  hits  a  concretion  in  it  should  be  i-emovcd.  In  about  2  i>er  cent  at 
casus  the  fnccal  conT«nUf  of  the  ulcemied  appt-ndix  ai*e  mixed  with  thrcml' 
worms  {Dripiri*  vfrminilaris).  When  in  abundance,  the  living  worms  art 
easily  fi<>en  with  the  naked  eye  ;  ]>ui  when  few  are  present,  they  maj 
only  he  brought  to  light  by  the  microscopical  examination.  It  is  doubt- 
ful whether  these  helminths  could  by  tbcmsclvca  cause  appontUcitia. 
But  in  my  own  cases  thoy  have  always  been  mixed  with  faeces,  either 
fluid  or  solid,  and  there  hart  t«en  an  obstruction  which  prevented  thi* 
mixture  from  passing  into  the  caocum.  Truh'U-q'hfiliu  irkhiurus  has  Iwon 
found  in  the  ii])pcMiiix  by  Mr.  -Tames  Murrison  and  other*.  This  cumi-s  frrnu 
the  ciiecum  where  it  dwells.  Inasmuch  as  it  pierces  tiie  mocous  membraiiL' 
with  its  whip^liko  head  end,  it  is  likely  to  be  harmful.  Round  wonn* 
{Asatrit  /uMiinVtMiit'v)  anil  segmonis  of  mtire  than  one  variety  of  taj»- 
worn  hax'e  been  met  with.  Many  foreign  hoilies  have  Wen  found  ia 
the  ^pendix.  Pins  are  not  very  imtommon,  gK-^s,  hair,  brisllw,  fi»li- 
Itoncs,  shot,  gall-stones,  teeth,  and,  in  fact,  almwt  anything  tliat  can  g»t 
into  the  hiunan  iulejitine.  The  presence  of  seeds,  and  pijis,  and  froit- 
Btones  has  licen  much  exaggemted,  and  must  Iw  very  rare  indewL  \m 
a  rule,  the  foreign  body  has  upon  it  a  hirer  tif  faeces,  and  may  he  the 
nucleus  of  a  concretion.  There  is  no  clinical  method  of  diagno«ing  the 
presence  either  of  concretions  or  of  foreign  bwlies.  A*  *^p^ic  Vwiiw 
they  cause  both  inflammation  and  ulceration  of  the  mucosa,  and  sharper 
rough  ones  may  excoriate  or  perforate.  Their  presence  causes  continuotu 
pain  and  tenderness,  accompanied  M-ith  altenitions  in  the  pfdso  and 
temperature,  which  are  characteristic  of  septic  ijiflamnmtion  in  any  part 
of  the  Imdy.  As  in  other  tissues  and  organs,  the  bacterial  invasion  of 
the  walls  of  the  apponrlix  may  cause  at  last  an  intenai^Iy  acut«  inflamma- 
tJon,  ending  in  sloughing  or  gangrene.  Tlien  the  iippendix  is  swollen, 
and  its  vcssols  engorged  with  blood,  some  of  which  is  usually  extrava«at«d 
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itiUt  iu  Uksucs  :  its  lumen  full  of  fetid  pus,  mixed  [ierha|s  with  faeces, 
or  vi-itfa  faecai)  concretions ;  and  at  the  sAtne  time  its  ubbuos  become 
softer  and  moro  Oiusily  xom  across.  A  part,  or  the  whole  of  ii,  may  1m; 
blnok,  ashen-^nvy,  bloodless,  niid  dead.  AVhcn  such  tui  intensely  inliamed 
Appendix  is  raicroscopically  examined,  its  epithelium,  tubular  glatids,  and 
lymphoid  follicles  have  disappcjirfw]  throughout  the  whole  ur  p-irt  of  its 
extent.  Their  place  is  tAkeii  by  countless  itiHammiuory  cells,  which  also 
have  crowded  into  the  oetleniHtou!*  t^ubniueoaa,  and  into  the  muscular  and 
peritoneal  coats.  The  latter  umially  has  [xitcheit  of  fibrinous  lymi)h  ujwn 
itfl  surface  which  may  have  sealed  a  perforation,  or  hemmed  in  a  patch  of 
gangrene.  Amidst  these  inflammatory  cells  Ijaelcria  alwwnd,  but  some- 
times few  am  be  seen,  having,  presumably,  been  destroyed  by  the  inflam- 
matory cells.  The  neighbonring  perit<inenm.  too,  is  acutely  iitflameil, 
ami  becomes  the  «eat  of  abscess.  It  also  throws  out  fibrin  oftentimes  in 
great  abundance.  The  mcso^apjicndix,  together  with  its  lymphatics,  is 
also  InHamwl,  and  its  veins  may  be  full  of  septic  thrombi.  Such  an  acute 
and  septic  process  as  this  is  accompanied  by  a  coiTesiwnding  degree  of  local 
(Klin  and  umdemejis,  togetlier  with  constitutional  di.iturlKUicp,  ai-colenition 
of  tliei)u!&e.  and  heightened  ti'mpcmture.  The  .'yinic  kind  of  acute  infective 
inflammation  can  l>e  seen  an*l  studied  upon  the  sin-facc  of  the  body.  In 
celliditis  of  the  finger  (paronychia  cellulosn),  for  example,  the  inflammation, 
suppiu'Ation,  death  of  ti^sncs,  and  lymphangitis  are  all  in  evidence,  and 
c-iuse  intense  local  pain  and  tenderness,  together  with  accelenition  of  the 
pulse  and  elevation  of  the  teni[H.-raturc.  But  this  E<erics  of  events  in  one 
of  the  outworks  of  the  body  cannot  be  compawd  in  point  of  danger  with 
that  which  takes  place  in  its  interior.  Far  oftencr  than  is  thought 
hscteria  reach  the  outside  of  the  a])|>cudi.Y,  and  infect  the  peritoneum 
without  pcrfomtion,  sloughing,  or  g-mgrene  Imving  taken  place.  Indeed, 
it  is  almost  certain  that  the  passage  of  bacteria  is  always  antecedent  to 
any  of  these  events,  with  the  exception  of  perforation  by  sharp  foreign 
lioclies  such  as  pins.  For  injdancc,  a  youth  was  travelling  about  althongli 
he  hail  got  ap[»en<licitis.  The  mucosa  of  his  appendix  was  nIrcmtiHl,  and 
an  ahscess  ha<l  formed  in  the  subraucosn.  At  this  point  the  muscular 
nmts  had  disappeared!,  and  there  was  nothing  Ivtween  the  abscess  and 
the  general  peritoneal  cavity  but  a  layer  of  peritoneum  half  a  millimetre 
thick,  and  this  was  crowded  inside  and  out  with  bactJiria.     To   find  a 

riappendicniar  abscess  apart  from  jierforation,   sloughing,  or  g;ingrene, 

«  common  aurgicjd  experience. 
In  addition  to  liends,  kinks,  torsions,  adhesions,  foreign  Imdies,  and 
ooncretions,  the  himon  of  the  appendix  may  l>e  narrowed  or  occluded  by 
strictures.  These  are  eauseil  either  by  the  granulation  and  cicatrisation 
of  ulceration,  or  by  the  formation  of  cicatriciul  tissue  in  the  submucous, 
muscular,  and  peritone;il  coat^.  Of  the  firat  process,  which  is  the  snntc 
as  that  seen  in  any  cicatrising  nicer,  ulceration  of  the  rectum  is 
perhaps,  an  apposite  example  ;  of  thf  second,  the  formation  of  urethral 
stricture.  Sometimes  the  circumference  of  the  appendix  is  not  diminished 
at  the  seat  of  the  strictures,  which  arc  then  delected  by  slitting  it  open ; 
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or,  more  acourately,  )>y  microscopic  loctions.  But  occasionally  thf-^ 
.'(ppcndiv  irt  consLricted  i\\  the  stricture,  and  looktt  as  though  a  siring 
hiid  been  tied  round  it.  VVben  the  stricture  has  followod  ulc«n- 
tion^  the  mucous  lining  in  thiit  sitwition  ha»  disappeared  irboUy  or  ic 
part ;  HnL  when  there  is  a  ring  of  clcalricial  tiMiue  in  the  aubmucoca,  the 
lumen  Itecomes  a  narrow  canal  lined  vnth  epithelium,  luid  bard  tu 
tell  from  a  tubiihir  ^land.  Several  strictures  may  form  and  divide  the 
lumtitn  into  ci>rnpartraent8,  which  may  or  may  not  possess  a  muroiu 
linin>;.  But  UAiially  there  is  only  one  narrowing  or  occliution  cIo6<t  to  th« 
caocuni. 

Tlie  appendix  becomes  distended  beyond  the  atricture,  and  the  fiain 
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is  continuoua  and  severe.  Kaecnl  mat«nal  and  concretions  are  ih« 
commoneet  accumuhitiniis,  and  arc  acconifKtnied  by  the  usual  nlcenktion 
and  bacterial  invasion.  Sometimes  u  starch  like  fluid  fills  the  cyftv 
nppondix ;  and  although  this  iniiy  have  occuslonal  bacteria  in  it,  it  A<3*t 
not  scorn  very  harmful  when  it  escaj>ef>  during  the  oiwrntion.  Such 
mucous  cysts  usually  have  a  complete  protective  lining  of  mucoui 
m<-'ml>rane.  Oi-  the  appendicular  walls  may  Im;  tstrot<lio<l  and  thinner)  tn 
iranslticency  by  thick  trHns|>nrent  mucus  accreted  by  iJie  lining  mombmnr, 
which  consists  of  a  layer  of  gultletroolls  {pde  Fig.  :22).  The  contents  of 
such  a  mucocele  have  been  compared  to  vitreous  humour,  and  ar« 
Bterilc.  When  the  mucocele  in  loose,  and  elips  about  in  the  abdomen, 
it  in  ea.sily  and  safelv  taken  awav  withiml  opening  the  caecum,  by  merely 
cutting  through  the  constriction.  Ilut  oftentimes  it  is  adhonmi,  and 
burets  while  being  separated.     I  have,  hon'evcr,  on  tiro  such  occasion&. 
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n  no  ill  results  whiitever  enstio  froia  tbe  O'scape  of  the  etciile  jluid ; 
MO  (Iniiiiage  was  reqiiiied.     There  U  no  evidence  tlniL  miicoL-clc^  biuat 

odd  timefi,  and  send  their  mucns  amongst  the  intestiues.     Or,  a^Jn, 

atriclure  ul  the  appendix,  piie  inay  collect  and  produre  an  ompyenia. 
ich  an  appendix  is  udhurent,  and  nmy  be  torn  dnrin:^  roniovNl,  allowing 
fotid  pus  to  escape  into  the  alKlonien  luuidst  the  inlUmied  and  lai.-ei-at4.*d 
tiiwues.  When  this  has  Ijiken  pljtce,  it  in  safer  l«  insi>rt.  a  i'ul>ljer  drain 
for  a  few  days.     An  eiupyeiua  of  the  jp|jei]dix  may  W  tidx-rculous. 

In  B  small  [wrcentuge  of  cases — from  5  to  7  per  cent — the  lumen  of 
Ihu  appendix  undergoes  complete  ohlit^ration.  The  mucosa  is  removed 
by  ulceration,  and  the  tentre  of  the  appendix  fillt-d  with  a  solid  core  of 
inflammatory  tissue.  There  \h  upiially  nothing;  njmn  the  exterior  of  the 
ap])«ndix  to  shotv  that  ol.'litunitiuii  ha«  occurred,  altbongli  it  may  feet 
harder  than  usual.  It  might  he  supposed  that,  when  ohlitenilion  lias  taken 
place,  the  ap])endicitiji  wouhl  sulkside.  Knt  some  of  thntte  in  whom  it  huit 
)>t«n  met  with  had  clearly  fniRcred  for  months  or  yearn  from  ^reat  pain, 
makiDg  their  lives  misorable.  A  man  who  had  had  excessive  pain  for 
yean,  had  itt  the  centre  of  his  obliterated  appendix  a  rj\unitity  of  crystals 
of  what  wjia  thought  by  Dr,  F.  \V.  Amirewes  lo  be  carbonate  of  lime. 
It  is  certain  that  ohJiEcrution  of  the  appendix  doci  not,  as  fwme  have 
snpjtosed,  bring  about  a  cure.  Unfortunately,  it  \i  nut  yet  |KJSsible 
Hhun  a  [latieni  has  appendicitis  to  divine  the  {utbolugictd  condition 
of  the  inflametl  appendix,  and  say  that  it  has  Ijecome  obliterated. 
It  may  be  oblitemted,  but  then,  on  the  other  hand,  it  may  contain  a 
concretion,  or  a  foivign  body,  or  fuecal  matter,  or  pus,  or  mucu^  which 
cannot  escape,  atid  must  of  cour)<e  prevent  obliteration.  It  may  be 
assumed  that  an  inHam^xl  obliterated  appendix  is  not  so  dangerous  as  one 
which  i«  unobliterated. 

As  a  rule,  inflammation  of  the  lymphoid  follicles  and  lymphatics  is 
coiusequeiit  upon  destruction  by  ub-eration  of  the  protective  covering  of 
epithelium.  But  in  a  small  proportion  of  c:ises — perhaps  3  per  cent 
— the  follicles  become  greatly  swollen  arkd  inflamed,  and  their  lymphatics 
dilated  and  inflamed,  although  no  brBach  can  Itc  detecttsi  in  the  epithelial 
lining  of  the  lumen  or  of  the  tubular  glands.  Besides  the  lymphoid 
elements  of  the  mucosa,  the  submucous,  muscular,  and  peritoneal  coats 

inflamc<)  and  swollen,  but  not  swollen  to  such  a  i-emarkable  degree 

the  lymphoid  tissue.  The  appendix  in  tins  ecmdition  is  iidbinicl  and 
adherent,  but  can  lie  cnsily  Aepariit4*d  with  the  hnger.  It  is  twice  or 
thrice  it-s  usual  dianiott>r,  straight  or  slij;htly  curved,  and  feels  exceeilingly 
toiid.  The  buneu  is  not  enlarged,  but  in  perhajis  diminishe<1  in  size,  and 
may  contain  epithelium,  pus,  blooci,  murus,  and  various  bacteria,  but 
none  of  the  latter  can  be  seen  amidst  the  inflnmed  tissues.  When  no 
ulceration  of  the  muo'»sa  nor  bacterial  invasion  ran  Iw  discovered,  the 
eauso  of  the  lymphadenitis  becomes  obscure.  Thrre  is  no  evidence 
whatrcver  that  it  is  tid>erculous.  All  the  lymphatic  tissues  of  the  body 
are  subject  to  inflamm-itory  swellings,  the  causes  of  which  are  often 
unknown.     Much  work  remains  to  be  done  at  this  branch  of  pathology. 
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Lymphadenitis  imii  lymphangitis  uf  the  H{)i>endix  are  met  with  in  childnn 
himI  yoimg  adults.  I  have  seen  them  iucorojwried  by  gonet^l  enlargt!m(!nt 
of  Uie  lymphatic  ghinds.  The  aitaoks  arc  chiiraetiOrised  by  an  unnfoid 
amount  of  |>ain,  l>ut  do  not  seem  to  bo  particularly  dangerous  bMaus^ 
nsiiiiUy,  several  Imve  Iiecii  eridiM'ed  before  the  cumtivo  operation. 

TiiberculoHiK  of  the  appenilix  in  met  with  in  'i  per  cent  of  o{ 
ciweK.  aw]  is  therefore  rather  rare.  An  accurate  diagnosis  cannot  he 
made  without  a  microscopic  examination.  Nodules  which  to  the  nakml 
eye  looked  like  miliary  tuliercitt,  proved  to  be  merely  inflammatory,  »nd 
other*  which  looked  tuberculous  were  cancerous.  In  the  appendix,  m 
elsewhere,   the  tul>orcle  Lmcillus   causes   InHammntion  followed  bv   the 
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cliaracteristic  caseation,  and  subsequent  softening  of  the  caseous  mal«rvtl 
into  pus,  and  the  fomiuliun  of  ulcers  iijk)Ii  the  mucous  mcm)>mne  ( ntU  Y'xff 
1!3).  In  those  who  are  sufTi-ring  from  tiiljerculuus  ulceration  of  the  ui>iMr 
air-paaaagcs  or  of  the  lungs,  the  bacilli  may  be  swillowed,  and  ao  reach  the 
lumen  of  the  appendix.  In  such  circumsianoes  there  i»  usually  tubrr- 
cit)ou8  ulceration  throughout  (he  alimontaiy  tract,  and  the  question  rif 
ojterative  treatment  can  scarcely  arise.  'Ilic  ulccnitit)n  of  the  mueiitu 
lining  of  the  appendix  may  only  be  discnvererl  at  the  necmpfiy.  liaring 
been  unsuspected  dnring  life.  Bni  ofteneKt  the  tubercle  tiacillus  may  ^le 
carried  to  the  appendix  in  the  blood-strenm,  the  mode  of  ingrcnt  licing 
unknown.  In  thf»c  cises  tul>ercula<iiit  i^  seldom  conntad  to  the  appendix, 
but  \»  ApreAf]  about  the  peritoneum  along  the  peripheral  distribution  oi  tbf 
superior  mesonteric  artery.      In  these  circumstances  it  is  ditficult  to  My 


whether  the  appc'iidix  and  p«ritoiieum  were  «tuicked  simiiluiueously,  or 
whether  tuberculosis  began  in  the  appendix  und  »t[jrcad  i«  the  perituneuni, 
ur  vice  versa.  From  the  appendix  tuberculo:ii»  uaually  spreat^s  to  the 
neighlmiiring  glands  and  to  the  caecum,  »nd  the  ascending  colon  may 
alau  be  tuberculous  and  undergo  thickening  and  cicairisiuion.  The  pna 
which  is  the  result  of  the  tuberculous  pixK-e^s  may  accumulate  in  the 
intoior  of  the  up{>endix  and  form  an  enij>)'ein}i ;  ur  around  the  appendix 
und  beneath  the  Ciieciim.  I  hitve  observed  these  tubcrt-ulouH  alMcusses 
pass  down  bcneiith  tho  crurui  aivh  and  puiut  ut  the  outer  part  of  ScarjHi's 
triangle  ;  and  also  that  ap|>endicular  abacessea  which  track  down  the 
thigh  are  usually  followed  by  a  f.ieaJ  leak.  To  cure  this  formidable 
rondition  it  may  be  necesBary  to  resect  the  end  of  the  ileum,  the  caecum, 
and  right  colon,  together  with  the  iippuudix  and  tuberculous  glands.  The 
tuberculoUB  origin  uf  an  attack  of  appeudicilis  is  to  be  au£pteti?<l  if  tht 
patient  he  autfering  from  uibercnlosi.<<  elsewhere ;  as,  for  example,  in  the 
lungs.  The  estimation  of  the  opsonic  index  of  the  blood  is  now  under 
trial  as  an  aid  in  the  diagnosis  of  tubci-cuiosis.  Although  one  may 
suspoct  that  tubercle  coexists  in  the  peritoneum  or  elsewhere,  the 
urgency  of  the  appendicular  »3'm])tnms  may  necessitate  appendirect<jniy. 
The  ultimate  result  is  better  than  might  be  oxpect«>d,  especially  when 
tho  tuberculous  peritonitis  is  of  the  kind  in  which  there  is  fluid  in 
the  abdomuwl  ca\*ity.  But  the  outlook  is  most  unfavourable  when 
it  has  caused  adhesions  and  quantities  of  caseating  inHammatory 
thickening.  In  thift  cla.ss  an  iujudirious  operation  usually  ends  in  a 
faecal  teak,  and  if  silk  Ik-  iu>ed  it  tH.-conic»  tu))crculous,  and  has  to  bo 
extracted,  so  that  catgnt  should  be  uaeil. 

The  systematic  microscopical  examination  of  the  excised  appendix 
brings  primary  carcinoma  to  light  with  rather  ominous  fretpioticy,  the 
proportion  Wing  perhaps  not  fur  short  of  I  in  250  or  1  in  300.  The 
diagnosis  eainiot  l>c  ma<1e  with  the  nakeil  eye  ;  fur  with  tliat  alone  the 
growth  has  usually  been  mistnken  for  tuberculosis,  or  for  an  ordinary 
inHammatory  nodule.  Sometimes  it  is  imjxihsiblu  to  tell  whether  the 
carcinoma  beg^iu  iti  the  appendi.\  and  spread  to  the  caecum  and  ileo- 
caecal  valve,  or  the  revei-se.  The  commonest  form  of  carcirifiraa  has  in 
ita  stroma  cells  of  approximately  spheroidal  shape,  and  is  usnally  referred 
U>  as  spheroidal -cellcl  oireitioma.  Coluuniar-celled  »ircinoma  is  also 
found,  and  may  be  undergoing  colloid  chjuige  (2 1 ).  When  inHammatory 
obliteration  of  the  appendix  is  taking  place;,  tin*  remains  of  the  tubular 
glands  sometime.^  simulate  columnarcelletl  cavciiionia.  But  this  ought 
hot  to  deceive.  Ixjcauso  the  groups  of  cells  radiate  from  the  axis  of  the 
appendix,  just  as  the  tubular  ghtnds  radiate,  and  the  ap!>eanuiees  are 
usually  seen  near  tht^  distal  end.  Up  to  the  present,  carcinoma  of  tho 
appendix  can  hanJly  be  said  to  have  l>een  diagnosed  during  life.  U 
values  symptoms  which  canuot  be  distinguished  from  an  onliuary  attJtck 
of  apiieiidicitis.  On  one  uccii^ion  cancer  was  suspected  on  account  of  tht; 
family  history  of  cancer;  and  on  another  on  accoimt  of  the  marked 
aoaemia,  wasting,  and  loss  of  energy.     C'luicer  of  the  appendix  may  bo 


met  with  nt  any  ngc  from  youth  tipivanl.  I^ft  alone  it  run«  tho  ordinary 
courso,  infeoiing  the  15-111 1» hat ic  glan<]s  Jinil  spreading  to  the  caecum,  nnaU 
intestines,  and  pcriluneiim,  niid  cuiiaing  jthsccsftea  and  tistiUoud  oiMoin^ 
The  prognosis  iK  favonruMe  ufter  early  and  cuuiplcte  lYinoval.  Other 
t)*pe8  of  malignAnt  growtli,  snch  :i&  aarcnma  And  endotbolionia,  havii  beni 
reported.  Secondary  deposits  of  carcinoma  at»o  occur  in  the  appendix. 
Sometimes  the  piimary  growth  is  in  the  ovary,  rriumry  and  BCL'onduT 
sarcomas  have  also  lieen  fmind  in  the  vermiform  Jippcndix.  I  have 
seen  sarcoma  of  the  appendix  becondary  to  aareoma  of  the  chcsl'WaiL 
Fibromas  and  pulypuid  growths  have  also  Ijcen  recorded. 

The  vermiform  ajipendix,  caecum,  right  colon,  ileum,  together  with 
the  Ufigh^HMiring  jieritoncum  :uid  alKlominal  wall,  an;  Dccaaionallv  the 
seat  of  actinoniycosiii.  The  intlftmmation  which  the  ray-fiingna  seta  up 
joins  lh(j«e  5irui;Liirc8  i^jfethcr  into  a  hard  mass,  which  w.'ft^^ns  aiitl 
idcemtes.  UsmUly  the  natiur  of  the  disease  is  not  suspected  until  in 
n1)acet«s  has  1»ceii  o{>fnc<l,  or  has  bur^t  and  lirooght  to  light  the  chanu:t«r 
istic  yellow  ttpecka  com|>aHi>d  chiuHy  of  mycelium,  but  aontetimef  at 
m^'celinm  and  clubs.  Or,  after  the  abfices8  ha«  been  opened,  su^u'don 
m.iy  \>e  aroused  by  the  porsistenco  uf  the  Indui-ation  and  suppuraiioo, 
and  hy  the  formation  of  freeh  sinuses  or  faecal  leaks.  Then  the  strepto- 
•thrix  or  mycelium  may  be  sought  for  and  foiniii.  The  recognition  vf  ihti 
exact  nature  of  the  disease  is  of  extreme  importance.  It  nuiy  be  cured 
or  givatly  alleviated  by  largu  and  continuous  doiies  of  iodide  of  potassium, 
tijgether  with  the  erasion  and  cleansing  of  the  sinuses  to  prepare  tlium 
for  abundance  of  io<tofonn  in  fine  powder  and  in  emulsion.  An  attempt 
tu  resect  may  lie  undertaken  as  a  Inst  resoil,  the  presence  of  a  faecml 
leak  conip'-lHng  interference  and  juntifying  extreme  measures.  In  (1m 
inHamed  appendix  of  a  man  from  South  Africa  I  found  the  eggs 
lUihnrziii  hiuunnti^na  ^5). 

The  Peritonitis. — A  time  comes  when  the  appendicular  inHanimatton 
spreads  to  the  peritiineum.  The  dangers  of  this  complicntton  are  npprod- 
ated  when  we  recall  the  ai\atomy  of  that  gr«a  syi-ous  membnuie ;  its 
VJist  fiupcrKcijtl  iircu  ;  itu  cloi?e  rclati<uis  with  the  stomach  ami  uitettincs, 
of  which  it  may  \w  ronsidei-ed  tin  integral  part ;  its  close  rclatioun  with 
the  other  al>iIominal  viscera  ;  its  ner\'e-isu])ptv  from  both  i^omatic  and 
splanchnic  systems  ;  its  abundant  vasi^idarity  ;  and,  attove  all,  its  countlea 
Btomata  opening  into  numemus  lymphatics.  In  lulditiun,  the  {wntoneiua 
is  a  .^ac  without  exits  fur  the  e8ca|K«  uf  septic  Quids.  Its  surfaces,  too,  an 
contiuiiously  gliding  upon  one  another,  owing  to  the  respiratory  nore- 
ments  of  the  diaphragm  and  abdominal  walls  and  the  pcri'^taltic  move- 
merits  nf  the  inlestiues.  Once  ^t^irted,  an  inff.'Ctivo  inHnmniutiun  of  the 
peritoneum  him  an  enorrouUH  an.vi  over  which  it  may  tmrel,  and  few 
natural  luuitomical  liarners  to  arrest  it£  progress.  Its  onward  coarse, 
uio,  is  aided  by  the  continuous  involuntAT}'  movemonis,  and  the  Utct«ria 
which  cause  it,  together  with  their  toxins,  urinble  to  escape,  enter  the 
veins  and  lymphatics.  I'ortutwtely,  the  pont4fiicuin  is  endowe*!  with 
extinordimuy  |>oweni  uf  adhesive  inBammation  and  of  phBgocytosii^  so 


that  abacenes  bctfomo  hummecl  in  utid  loculitsed,  aiid  bavtciia  killed  and 
eaten  up. 

In  Rome  degree  the  typo  of  the  peritonitis  conforms  to  that  o(  the 
appemlicilis  from  which  it  ori^natcs.  When  that  is  mild,  as,  for  instance, 
with  8U|)crficial  ulceratiun  uC  the  mucoaa  and  bacterial  invasion,  the 
peritontium  of  the  appendix  itaelf,  of  the  mMio^])pL'ndix,  and  uf  the 
neiphboiirin;;  intcjttines  ia  slightly  engorgwl  M*ith  blooil,  and  roughened, 
togeihcr  nilh  a  cuiious  ahugginess  of  the  end  uf  thu  ileum  ami  aivcuni. 
Tlio  jwriioiiiii*,  tm\  in  slight  in  caiien  of  mucocelo  or  of  filiroiw  oblitera- 
tion. But  when  the  mucosa  is  deeply  ulcerated,  the  lumen  dititenHed 
with  virulent  contents,  and  the  inHamed  appendicular  walls  Iteming  with 
bacteria,  the  peritoneum  is  intensely  engorged  with  blooil,  swollen, 
covered  with  patches  of  lymph,  intiltnited  with  cells,  and  its  lymphattCB 
ami  hinphatic  gland^i  intlamcd.  At  last  some  flui<l  ciillecls  and  soon 
becompfl  purulent.  Such  cimnges  as  the.w  may,  as  we  have  seen,  Iw  set 
up  without  any  actiud  perforation  or  gangi'cuo  of  the  appciuticulnr  walls. 
In  purforution  or  gangrene  of  the  ap|»endix  the  peritonitis  is  of  the 
acutast  and  most  dangerous  tyjw.  But  even  then  the  resisting  powers  of 
the  ])eritimeum  often  prevail.  Whilst  operating  it  is  not  unusual  to  have 
to  tuido  many  adhesions,  and  at  length  fnid  in  their  midst  a  perforated 
apiK'udtx  surrounded  by  fetid  pu.s,  which  may  have  a  faecal  concretion 
in  it.  When  the  appendix  is  gangi-enous  such  Iwirriers  of  adhesions  are 
le«B  common,  for  it  seom*  as  though  Ixtotoria  wliich  can  kill  the  appendix 
can  overcome  the  rcsiiitiuicc  of  the  peritoneum  and  cause  a  diffuse  septic 
peritonitis. 

The  position  of  the  appendix  at  the  moment  when  it  jwrforates  or 
becomes  gangrenous  huA  considerable  iriHucncc  u])on  the  foiinatithn  of 
lesious,  and  upon  the  extension  of  the  intlammatioii.     Thus,  the  ileo- 

d  junction  is  a  favound>le  spot  fur  tht;  formation  of  limiting  adhe- 
sions, also  underneath  the  caeeum,  or  external  to  the  caMium  ami  colon, 
or  deep  down  in  the  pelvis.  When  the  herniated  appendix  gives  rise  to 
suppuration  within  the  il co-caeca]  or  retro-coliiT  fossik  a  definitely  localised 
retro-colic  abAceu  is  the  resulu  Hut  in  severe  oases  of  ditfuee  septic 
peritonitis  the  gangrenous  appendix  is  often  encountei-cd  amongst  the 
coils  of  the  ileum  and  floating  about  in  thin  pus.  The  pus  in  diffuse 
septic  |iuritonitis  collects  amongst  the  coils  of  the  small  intestines,  in  the 
pelvis  (the  grefit  receptacle  for  al>ilominal  effusions),  in  the  iliac  fossae, 
and  in  the  flanks.  The  transvor-se  mesocolon,  transverse  colon,  and 
great  omentum  together  form  a  iMirlition  which  Vw\}»  it  out  of  the  upper 
part  of  the  abdomen.  But  sonielimcs  it  imlssos  rounil  to  ilio  right,  luid 
ctdlects  in  the  kidney-pouch  descrilied  bv  Mr.  Hntlierfonl  Morison.  These 
points  must  be  considered  when  the  operator  endeavours  to  remove  the 
pus  and  provide  elhciertt  drainage.  Occtisionally  the  peritonitis  leads 
to  the  formation  of  a  considerable  quantity  of  thin,  clear  fluid,  which 
nini  out  when  the  incision  is  maile.  Mr.  W.  (i.  Spnncer  has  reconled 
A  good  example  of  recurrent  appendicitis  complicated  by  goneml  aeroiu 
peritonitis  and  effusion.     The  presence  of  serous  effusion  suggesta  the 
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prustiiicc  of  tubcix-iilotu  |H:riU>iiitis,  but  I  liavc  muru  tliHti  unce  seep  it 
when  no  evidence  whatever  of  tulwrciiloais  cuuld  Ihj  ulitaineil.     Funher, 
snuill,  grey  □mliiles  mny  ike  seen  about  Oie  appendix  and  pehtooeum,  ^ 
but  are  not  necessarily  of  tuberculous  origiu,  for  some  arc  niri-ely  iitlUtu-  ■ 
tmttorv,  and  the  suUequent  history  of  the  cases  is  quite  favourable.  -^ 

The  Kcptic  iiin.'imnmtioii  nuiy  cause  great  tliicktiiiiii}|;  of  tho  (larictki 
peritoneum,  and  this  may  he  over  the  site  of  the  locnlised  appeiiilinil'U' 
abscess.  This  tbickenixl  and  enjj;ur);e<l  surous  membrune  \s  cnmiW 
with  leucocytes  and  Hbrinous  extidjitioru  The  thickening  may  be 
much  u  half  an  inch.  The  intestinul  ^writoiieum  \%  aliw  thick«t«l,  Int 
not  in  the  same  degroe,  and  is  closely  adherent  to  the  jmrietaL 
these  circumstances  on  attempt  to  reiich  the  abscess  by  euitinji;  th 
the  thickened  iieiituneum  may  wound  the  bowel.  iVs  the  tUic 
[writonoum  feeU  very  hard  and  jtolid,  it  is  best  to  search  for  ii  soft  pUa 
to  incise,  and,  failing  that,  to  begin  at  the  edge  of  the  imnliu«6  koJ 
work  towards  the  iliac  fossa.  Should  the  peritoneal  cavity  be  D|iennl« 
a  gau2ti  Uam  should  be  arranged  before  the  fioger  is  pushed  into  tbi 
abscess. 

A  localised  collection  of  pus  in  the  iliac  fossa  is  the  commonest  f<>na 
of  appendiculur  abscess,  and  the  easiest  to  dia<n)ose  uid  to  dcnl  mil:. 
Locjiliscd  coUccliuns  alst»  form  in  the  recto-veuical  or  in  Duugliisa  poiicb 
(t-alled  in  future  a  [lelvic  abscess) ;  or  to  the  right  of  the  ascending;  cokm. 
and  bulging  into  the  right  flank  (called  in  future  extra-colic)  ;  or  behind 
the  right  colon  (called  in  future  retro-coHc).  Eiich  of  these  hiu  distinr- 
tive  peculiarities  uf  it;A  own.  A  pelvic  apjiendictdar  absccw  is,  as  a  nir. 
associat«<l  with  the  pelvic  position  of  the  vermiform  appendix,  whirh 
occurs  in  17  per  cent  of  operation  cjisirs.  But  a  pnlric  absceas  tnsf 
fonu  idthough  the  appendix  is  in  the  iliac  fossa.  I  have  ojtoned  an  ■im 
and  H  pelvic  abscess  simultaneously.  The  intestines  and  great  uracniunt 
are  usually  matted  tt^ether  iuid  form  a  dome  over  the  pelvic  ahsetsk 
which,  us  it  incroiLses,  lifts  tbeni  up.  and  tiiay  ultitiiately  burnt  inU)  dw 
general  peritoneal  cavity,  or.  more  fortunately,  per  rectum.  In  i 
neglected  case  a  disU-'nded  bladder  may  lie  cloitely  !*imulatr<(,  Belov, 
the  pelvic  .ilMt'CSs  c:tn  be  felt  biilpng  into  tiic  rectum,  and  in  women  into 
the  posterior  fornix  of  the  va^na.  In  cosm  of  pelric  apjiciulicuUr 
alisoess  the  |>elvic  peritoiietun  is  acutely  inflamed,  so  that  digital  pn*- 
sure  per  rectum  is  intensely  painful  The  {lain,  t<xi,  may  be  sharp  wbtc 
the  bladder  (or  the  rectum)  is  emptied.  Occisionally  the  |»elvic  »!•««■ 
does  not  form  until  af(«r  an  opcriitiun,  at  which  pc-rhaptt  a  MfHic 
appiMidix  has  Ixrcn  removed  and  an  iliac  abt>cess  eniptieil  and  drunt^l 
If,  therefore,  in  such  circumstances  the  pulse  and  tempenituiii:>  ibuuid 
not  fall,  the  pclm  shnulil  always  be  examined.  As  a  rule,  the  [peine 
abscess  is  emptied  and  drained  through  an  abdominal  incision,  usually 
nuide  in  the  right  scniilunHr  line,  for  this  afTonls  an  o[i[>DrtuuitT  «i 
removing  the  appendix.  I  h.ive  also  njiencd  pelvic  absoessos  per 
and  per  rectum,  and  the  results  have  Ix-cn  very  favourable.  Froo 
omission  of  rectal  examinations  many  pehic  abscesses  have  been  onr- 
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looked,  and  ufU'iitimtiii  with  disadtruus  results.  Itt  uxtiu-colic  uppoudi- 
culu*  abecasBea  the  septic  appendix  ugually  lies  tn  the  outer  side  of  the 
cAecum,  so  th&t  the  pus  spreads  np\r:ii-<ls  aiid  towards  tlie  right  int^  the 
flank.  Moru  nirely,  the  appendix  itself  springs  from  the  right-hand  side 
uf  the  cnccura,  and  siretehus  upwards  along  the  righlrluuid  nidu  of  the 
ascending  colon.  A^'hen  such  an  one  gives  rise  to  suppuration  it  ustially 
happens  that,  as  the  abscess  grows,  it  bulges  the  right  Uank,  which  is 
(lidl  on  percuaaioo  and  becomes  slightly  convex  instead  of  concave  like 
the  left  Such  an  extra-colic  abscess  is  emptied  and  dnuncd  without 
opening  the  genend  peritoneal  cavity  b}*  an  oblique  incision  an  inch  or 
so  above  the  middle  thiixl  of  the  iliac  crest.  A  long  appendix  nuining 
upwards  behind  the  rij^ht  culon  in  the  iloo-caecul  or  retro-colic  foss;t  may 
give  rise  tea  retro-colic  abscess  in  two  ways.  The  a])pcniiix  iuu>1f  may 
bocomo  distended  with  pus.  I  have  mifitnkcn  such  a  retro-colic  empyema 
of  thd  api>cndix  for  a  small  p}'on(tphr'obis,  and  the  lower  part  of  the 
appendix  for  tlio  ureter.  Or,  much  more  commonly,  the  pus  uccumu> 
laics  outside  the  septic  appendix  und  within  the  retro-colic  or  t}ie  ileo- 
caecal  fossa.  At  this  stage  a  hard,  tender,  itiHammittory  ra-tAS  is  felt 
beneath  the  right  linea  semilunaris.  There  is  usually  a  resonant  area 
all  round  this  tumour.  I  iKlieve  tluit  \iltimat4.'ly  tlie  pus  perforates  the 
iliac  fascia,  and  follows  the  iliacus  miisclo  into  the  thigh.  This  retro- 
colic  abscess  is  opened  by  entering  tlie  abdomen  by  the  usual  obUquu 
incision,  and  then  incising  the  peritoneum  out«de  the  colon  as  if  to  get 
at  the  right  kidney.  It  is  drained  through  a  separate  opening  in  the 
right  flank.  It  is  pmbiihle  that  as  the  diugnof^is  becomes  more  certain 
and  nccni-Hii^  surgeons  will  litlopt  a  lumbar  incision  for  retro-colic  abscess, 
and  thus  avoid  opening  the  general  peritom-al  cavity.  In  nci^lcclod 
cases  tlie  pus  from  api>en(licul:ir  abscesses  oftcnest  bursts  Ihi-ougli  the 
abdominal  wall,  or  less  seldom  into  the  caecum.  But  it  has  also  escaped 
into  the  bladder,  ureter,  and  into  the  great  arteries  and  veins  of  the 
pelvis.  It  has  triLcked  along  the  pijoas  muscle  (Bartiard).  Statements 
rhai  the  stools  or  urine  contained  pna  are  to  \te  leceivotl  with  caution, 
and  not  accepted  without  a  microscopical  examination.  .Sometimes  the 
pus  in  localised  abscesses  seems  to  form  a  fnvouniblc  culture  nieilium  for 
a  particularly  noxious  species  of  Wcillus.  Four  times  I  have  scon  acute 
gangrene  of  the  muscular  planeit  of  the  abdominal  walls  after  the  evacua- 
tion uf  localised  ap[)endicular  aliscessee,  and  in  three  instances  it  proved 
futul.  We  hare  here  an  additional  reason  for  the  immediate  evacuation 
of  the  pUB.  The  pus  of  appendiciihir  abscesses  cont»ins  gus-forming 
bftcilli,  so  tliat  they  often  contain  a  good  deal  of  gas,  and  are 
tympanitic.  Also  these  intestinal  bacilli  may  convert  the  pus  into  a 
fluid  which  in  smell  and  appearance  closely  resembles  fluid  faeces. 
The  presence  of  faeces  in  alMcesses  i»hauld  nut,  therefore,  be  assumed 
without  a  microscopical  examination,  nor,  as  a  nde,  the  presence  of  a 
faec&l  leak. 

As  might  be  inferred  from  the  source  from  whence  it  arises,  the 
infection  of  the  [writonouu  is  ncurty  always  of  tho' mixed  variety.     In 
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the  leM  aovere  kinds  of  non-Buppiirativo,  loealiKed  peritonitis,  eotci, 
diplooocci,  eiicapsulud  c-occi,  sti-eptucocci,  unci  bacilli  of  variuna  ^upei 
and  aixofl  may  bo  aeen  amiddl  tlio  little  faoups  of  iudiiiuniatury  cells  ud 
fibi-iii  iipnii  tlie  surface  of  ibe  peritoiiouni.  In  the  more  actite  Idndii, 
in  which  suppuration  is  impending  or  haa  bognn,  the  evtulatioit  etrarmi 
with  l>.'»cit?ri:i,  bur.  witli  a  grwit  prepondemrice  of  one  inoipholot^ial 
vaviot y.  My  ohsor rations  Iiav«  UkI  iiii?  to  think  tliat  the  iKicleria  of  the  colon 
bacil!iis  group  and  its  fongtuiers  do  not  easily  penetnitu  the  i«entroneun), 
but  flourish  best  Amidst  the  surface  oxudation  and  pus,  and  produco  tlwir 
foul  gaaus  and  toxins.  This  form  of  periUmitia  is  much  uiuru  amenable 
to  surgical  treatment  than  might  be  supposed,  but,  unfortunately, 
vindiMit  Htrrtptiwocci  may  Iw  pnwont  and  penctnit*  the  lymph -ftpaces 
atid  lymphatics  of  the  peiitonDum,  causing  a  HM-ifily  xpreadiii'^  and  fat»l 
poritonitiit.  This  stroptocootic  poriluuilis  is  to  bo  susiHx.-tt'd  wkcn  the 
intonaoly  indamed  peritoueuiu  is  bathed  in  thia,  odourless  pua,  and  luu 
fevr  or  slight  adhesions.  AVo  still  need  better  niothods  of  diagnosing 
this  dangeroun  form  of  infection  in  its  earliest  stages,  and  before  it  faa* 
got  beyond  the  influence  of  antistreptococcic  sonmi.  Itcstdcs  atreplo- 
cocci,  thu  colon  b:icillim  nuiy  be  jLssociated  with  PnniJiutroa'HAy  .SVdj 
toatccvA  ptfihjeni'S  iilbus  anil  iiurfiiis,  linaihis  p^tirtfunf^oif  Hncilius  nt' 
eapsuitiim.  And  many  othen>,  lu-rohic  and  anaoroliic.  It  is  unusual  to 
obtain  pure  cultures  of  these  bacteria  from  coaes  of  appoudicitia.  There 
is,  as  I  have  just  said,  undoubtedly  imprisoneil  in  some  small  localised 
apjiendicular  alwcessee  a  bacillus  which,  whvn  set  free  by  the  operation, 
causes  acute  spreading  gangrene  of  the  atMlominal  walla,  accompauied 
with  the  most  horrible  fetor. 

Clinical  Sigfns. — ('untmrtirin^  ami  Chrtmir  Appendicith. — The  clinical 
signs  of  appendicitis  dejwnd  upon  the  kind  of  iiifbimniatnry  action  goin;; 
on  in  the  appmidix  itself,  in  the  end  of  the  ileum,  the  eaecuni.  ileu-owcal 
ralvc^  and  ailjotntng  structiu'es,  especially  in  the  peritoneum :  and  upoD 
the  genend  constitutional  disturbance  and  altenition  in  function  cameil 
by  inflauimation.  IJeneniiiy  speaking,  the  constilutionid  symptoms  oi* 
the  same  as  those  which  occur  in  septic  inflinnniationK  of  other  organs  or 
parts  of  the  body.  It  is  convenient  and  fairly  correct  to  group  cases  u 
chronic,  subacute,  and  acuto ;  tho  chronic  may  be  taken  to  include  tliose 
which  ni-e  commencing  and  likely  to  become  suhocnto  or  acut«.  Kor  at 
one  time  tho  inflammation  is  niodorat«  In  degree,  and  •^r^ntinuaa  for 
weeks,  or  montli-s  or  ycan> ;  at  another,  its  pro';reKs  is  meiisunH)  bv  djirs 
or  by  hours.  Such  is  the  nature  of  this  treacherous  discast*  ibat  rhmnic 
changes  become  acute,  and  acute  become  chivmic ;  or  thi'  inHumntation 
subsides  and  leaves  no  trace  behind,  except  perhaps  a  little  pi^imentatiiMi 
of  the  mucoita  lining  of  the  appendix  ;  or  it  may  fulminate  and  end  with 
appalling  suddenness.  At  the  beginning;  of  acute  attarks  physirians  tnd 
surgeons  of  great  experience  have  erroil  in  th<'ir  forecasts,  so  that  Ui* 
greatest  watchfulness  must  bo  oniptoyeil  lest  the  sij;us  of  danger  >k*  oter- 
looked  and  tbu  golden  opportunity  lost.  A  sudden  luiitt-  attack  witbooi 
pn^monitory  symplolns  is  greatly  to  bo  drcjidod,  especially  in  the  roong ; 


»L  Uio  otht-r  extrerot!  o{  life  inftammatoiy  changes  are  Blower,  and  tlteir 
clinical  effects  less  violent. 

The  conimomwt  so^jiiciiec  of  pathologienl  cvrnt«  in  the  appendix  is, 
aa  vrn  have  »lroac)y  bccei,  (a)  tteptic  ucciuiiulnlioii  within  the  lumen  ;  (/') 
iiiflamnmiioti  iinU  iilccmLiun  of  the  niiicoHiL:  (•':)  iKicleHiit  iiiviutiun  of 
the  niucuuH,  submucous,  pentoneat,  ;in<l  niiu^culiLr  couLit  ;  (</)  tlie  priseago 
of  toxins,  and  uUimatcly  of  liuettiriii,  into  the  blood  :  (c]  ihu  extension  of 
the  septic  inflammation  to  the  peritoneum,  lymphntic  vea^cU,  lymphatic 
glanils,  venoiui  system,  and  aiijoining  structiirffl.  When  the  sceptic 
a(-i:nmul»tion  ami  the  niecration  of  the  mncosn  are  beginning,  the 
sympUinis  they  iirurhtcc  may  bo  ovcrloolted  or  attribnloil  to  other  caueics  ; 
especially,  a5  in  the  earlicHt  stages,  the  |Kiin  is  nearly  always  felt  towarila 
the  centre  of  the  abdonien.  Days,  weeks,  or  months  may  ehijwe  before 
the  pain  actually  " settles "  in  the  right  iliac  fnnsa ;  Imt  when  it  has 
settled  there  the  patient  points  to  the  spot  with  one  of  tiie  mr«t  typical 
gestures  of  di5<.>U!ie.  The  Hngui's  of  the  right  hiind  are  directed  to 
M*Buniey'B  point,  and,  at  the  siinie  time,  the  Hght  thigh  is  slightly  bent 
at  the  hip  joiiiL  The  e-arly  |tain  of  ap[K>ndicitis  is  ofU>n  misU'iken  for 
onlinjuy  colic,  and,  therefore^  not  thought  indiaui\e  of  danger.  If  iLo 
colic  be  felt  alxtut  the  right  ilutc  UtsnA,  it  ii^  nft^Mi  called  "appendicular 
colic."  There  is  no  reason  why  this  tei-ra  should  not  be  used,  provided 
the  pathological  change!!  going  on  in  the  appendix  be  i-ealised  (n<lf 
Fig.  21,  p.  ."iOB).  lint  when  the  appendix  occupies  the  pelvic  position, 
the  juin  may  never  settle  in  the  right  iliac  fosm,  but  conliiiuc  in  the 
region  of  the  nnibilitiis.  A  rectal  exarafiiution  is  a  routine  step  in  idl 
douhtftit  cases  of  »)Mlomiiml  diitense,  and  when  the  appendix  is  within 
the  pelvis  there  is  tenderness  on  pressure  in  the  recto- vesical  or  recto 
uterine  pouch,  or  an  iulliimmatory  swelling  may  l)c  felt  there.  Other 
cliniuil  signs  may  suggest  the  pelvic  |H)sition  of  the  np^Hitidix,  such  as 
pain  when  the  bhwldcr  is  oraptiwi  or  distended,  pain  on  defecation,  or,  in 
more  acute  cases,  there  may  bu  retention  of  tirine.  Children  may  retuin 
their  urine,  being  afraid  of  the  |min  during  micturition.  Sometimes  mcn> 
Rtniation  is  accompanied  hy  uinisnal  jwin  ami  discomfort,  and  is  likewise 
excessive.  Whilst  making  the  rectal  cxamiii«tion,  It  is  important  to  note 
tlie  presence  or  alKcncc  of  tenderness  uikjii  the  right  side  of  the  pelvis. 
It  will  be  found  present  in  nearly  all  cases  of  apfK.mdiciti»,  although 
there  may  l»e  no  tendeniess  whatever  at  M'Rurney'a  point.  This 
tenderness  at  the  Hght  side  of  the  recium  is  a  dingnoBtic  sign  of  great 
value,  but  one  which  is  usually  overlooked.  Not  infrequently  a  vaginal 
cxuninatiou  is  necessiry,  especial!^'  when  an  inflammat^)ry  affection  of 
the  uterus  and  of  it«  appendages  or  a  haemato- salpinx  has  to  be 
eliminate«l.  In  the  early  sUiges  of  chronic  apjiendieitis,  digestive 
troubles  are  not  unusual.  The  patient  may  be  unable  to  eat  certain 
articles  of  diet,  Bspecially  fruit  and  vegetables.  Indigestion,  gastric  pain, 
and  occasionally  vomiting  may  be  present,  so  that  the  case  may  be 
diagnosed  as  one  of  gastric  catarrh  or  of  gastritis.  In  chronic 
appendicitis  unpleasant   odours   and   tastes   are   ut   times   experienced. 


caUBod,  it  may  be  assumed,  by  absorption  from  the  ulcerated  appendix 
When  ulceralion  and  bactenal  invasion  are  in  prugrees,  sltgbt  but  obvious 
cliaiigcs  take  place  in  the  piil»c-nite  and  tem{K;ratare.  Tu  obtain 
a  correct  reconl,  t1i<;  ])!ttiunt  must  be  L-unliiitiouHl}'  in  bed,  and  the  reconJ 
made  every  six  boura.  A  rise  in  tha  puUc-rate  and  tem|>erature  ie  often 
accompanied  by  a  «imn1tiineous  iu;eeftsion  of  [utin  and  tenderness  in  the 
right  iliuc  fotuui.  Shivering  attJick^  or  even  a  rigor,  may  su[MM'vene. 
This  is  H  d:uiger- signal  of  great  imjwrt,  as  it  ]>robiibly  indicatoa  the 
presence  of  virulent  pyngenetic  organisms.  The  patient  may  Iw  thought 
to  be  siiiToring  Trum  malaria.  Somulimes  when  ttic  {xiiii  bos  entirely 
deirartwi,  and  the  pulse-rate  and  tomiJerature  have  bL-come  noniud,  the 
lyersistenc^  uf  tht>  tendeiTii'ss  has  IkiI  me  to  n:>inovB  the  apjwndix.  Mor« 
than  once  in  such  circvimstancos  tbc  intlitmmator)*  changes  have  t<eori 
very  mnrktMl  ani)  far  Itcyoud  w-hnt  might  have  Iwen  anticipitUni.  Tu 
elicit  tenderness  the  patient  should  be  ix>cumb«nt,  with  the  thighs  llexi 
upon  the  abdomen  and  the  ab4]uminal  wall  relaxes!.  The  p 
should  1(0  made  gradually  with  tlio  tips  of  the  linger,  and  end  wi 
a  little  euddon  push.  The  iwitienl  often  thinks  that  the  pain  which  is 
(ell  was  caused  with  the  Hngur-nail.  .It  is  an  invariable  rule  to  twgia 
upon  the  left,  side,  and  gmilually  draw  noiir  the  region  of  the  appendix. 
Should  no  tenderness  be  elicited  at  the  right  iliac  fcjssa  it  is  to  bfl 
remembered  that  the  appendix  may  occupy  an  abnoruml  pustticm. 
Tondorncss  may  \tc  mHske<l  by  flatulent  distension  of  the  inUntinas  or 
by  thick  layers  of  fat.  Perhajis  tlie  teiulerncss  which  aconmjiiiniiw  the 
various  kind^i  of  colitis  is  oft-cnest  c«>ufused  with  thiit  of  ap{>eii>liciti«. 
Whilst  applying  digital  pressure,  the  protective  rigidity  and  s|tu«m  at 
the  abdominal  mu:>cles  is  to  be  noted.  A  ligid  bund  of  mmictUar  fibres 
is  sometimes  mistaken  for  the  appendix,  as  is  also  the  outer  odgs  of  the 
right  rectus  al>dominis.  In  difKeidt  &i^r  a  day  or  two  in  bed  relaiCM 
the  abdomen,  and  rondure  the  examination  cusy.  The  diseased  appendix 
is  seldom  felt.  Oftf>tirinifs  a  thing  which  is  tondt-r,  h.-inl,  round,  wmJ 
which  8li|j8  away  from  the  finger  can  bo  felt  in  the  iliac  fo**a.  although 
the  api^Kuidix  is  adherent  in  the  pelvis  or  in  some  other  situation  wherv 
it  could  not  have  been  felt. 

As  ;i  rule,  in  commencing  and  chronic  appendicitis,  the  functions  of 
the  alimeutar\'  tract  are  in  some  way  disturbed,  :uid  yob  I  have  8oen  the 
l>owe|s  act  quite  nattu-ally  in  spite  of  the  presence  of  an  acute  apprn- 
diculai-  abscess.  The  action  of  tbc  bowels  may  Ik;  irrcgulsr,  constipated, 
or  even  loose.  The  motions  may  be  highly  nffensive,  and  contain 
undigested  foo<l,  mnrits,  bloorl -stained  mucus,  or  blood  ;  for  in  ap{>endicitis 
of  any  riegree  of  severity  the  mucons  membrane  of  the  neigh}N>unng 
ileum,  caocuin,  and  ileo-caecul  valve  may  be  iiiflannxl.  Sometimes  the 
alMlomen  becomes  distended,  so  tiiat  the  clothing  has  to  W  unilonft. 
This  distf^nsion  may  betoken  the  onset  nf  an  acute  attack.  Also,  I1at4dent 
rumldings  ;md  gurglings  tnay  be  heanl  in  the  intestines.  I'rcssure  upon 
the  cuLtiil  region  may  cause  a  sudden  gurgle,  due,  probably,  to  Uic  relaxation 
and  dihitation  of  the  caecum  which  often  uccomjiunies  chronic  api»ondiciti& 


Errors  in  diagDosts  would  seldom  occur  in  doubtful  cases  if  the 
pntieiii  were  placed  uitder  proper  ohecrvation.      It  would  he  easy  to  give 

^A  long  list  of  those  which  have  been  cleareil  up  by  a  wtok  in  bed,  a 
lose  or  two  of  custor  oil,  and  a  recurd  of  the  pulso  and  lempemture 
ivery  six  lionm.      If  after  a   [x-ri^Hl   of  oltfien'ation    all    the    Hymjitums 

[nihside,  then  the  i>atient  should  be  tested  hy  allowing  movement  and 
exorcise,  und  by  improvin]^  the  diet.  U  is  reassuring;  if  the  pulse  and 
Ic-mperature  remain  8t'ea<ly,  and  if  thi'rc  Iw  no  return  <if  the  )uiin, 
tenderness,  or  rigidity.  The  hystericid  can  mimic  ap[>end)citis  with 
strange  fidelity.  A  period  of  protwviion  sols  doubt  fit  n*st  and  prevents 
error.  It  is  to  bo  rcmemb^irt'd  that  appendicitis  nmy  coincide  with 
hy8t.cri».  An  inflaniwi  appendix  with  ulceration  and  bacterial  invasion 
of  the  mueit^a  waK  removal  fnnn  a  hyaftriad  young  lady,  who  afterwards 
alarmed  those  in  attendance  by  mimicking  an  attack  of  jicritonitis. 

Appendicitib  is  to  bo  diaj^noaed  witli  exucme  caution  in  those  who 
are  kuown  to  suffer  from  gout,  for  they  may  have  all  the  ordinai-y  signs 
of  chronic  or  the  oi^inary  signs  of  subacute  appendicitis,  and  be  qiiioldy 
rcliftvfd  by  cjiloniel  and  colchioum.  I  Iwve  known  a  gouty  person  to 
sufTer  from  {Kiiu  like  that  of  appendicitis  months  after  the  excision  of 
the  appendix. 

Ht^aeuig  and  Acntf:  Appnuikitif. —  When  the  appendix  is  more 
intensely  and  dangerously  inflamed  the  pain  at  the  centre  of  the 
abdomen  may  l>o  very  severe,  and  cause  the  patient  to  cry  out  or  even 
faint.  At  the  samti  time  the  contents  of  the  Htom:ich  arc  usually 
vomited  tip,  and  aft^rwardft  hilo  from  the  diioilcnimi.  This  may  be 
led  a  "  bilious  attack,"  and,  as  "  iiilious  attacks  "  are  not  crjiisidered 
igeroui,  calamities  have  resulted.  In  the  prejsetice  of  such  clinical 
kigns  an  abdominal  examination  might  shew  that  there  was  some  gciiei-al 
listension,  with   tenderness  and  muscnlar  rigidity  in   the  region  of  the 

lappondix.  Or  even  an  inflammatory  swelling  might  be  seen  or  felt 
there.  Furthcrniorr,  per  rectum,  a  lender  inflammatory  swelling  might 
\»  discovered.  The  pelvic  position  of  the  appendix  is  a  trap  for  the 
unwary,  and  the  omission  of  rcftal  examinations  has  cost  many  lives. 
At  tho  sauio  time  the  pulse  and  temperature  ought  tu  l>o  'taken,  as  the 
pulse  is  accelerated  and  the  bodily  temperature  nuaed.  A  rigor  during 
the  course  of  any  intlanimatian  usually  implies  a  severe  and  dangerous 
kind  of  infection.  Appendicitis  is  no  exreption  to  this  nd**,  for  in  it  a 
rigor  is  an  ominous  sign.  It  is  not  fliilicult  to  imspinc  the  rlaiiger  wlien 
the  acutely  intlamed  organ  is  inside  the  hirgi'ist  serous  sac  in  llie  bmly, 
and  when  it  is  teeming  with  streptococci  or  other  virnlent  bacteria.  iHiring 
acut*'  and  severo  attacks  the  functions  of  the  alimentary  tract  are  usually 
much  disturbcfl.  Thei'o  is  great  distast43  for  food.  Corieitipiitlon  and 
fliktidcnt  distension  are  common  foatnrcis.  The  stools  should  be  cxaniinrd 
for  mucus  and  blood,  A  moderate  degree  of  loncocytosis  may  he  found, 
13,00(1  to  l.'i.OOO  or  ■JO.OOit  white  cells  jwr  c.mm.  An  advancing 
Icucocy  tosis  is  a  danger  signal  of  great  import.  The  alHloniinal  tondernesa 
is  greatest  in  the  neighbourhood  of  the  ap[jendix,  but  all  the  parietal 


peritoneum  of  tho  right  and  lover  abilomcn,  jiiclnding  tlie  pelris,  i» 
oftentimes  ex(|t)i6iie1y  tender.  It  is  wise  t<i  murk  out,  when  |i(ii«»ili](>,  jn 
aniline  poiicii  the  limits  of  the  ttiiiilcr  urwi,  w  itu  incroatic  iiiit]  diniinulioii 
help  to  sheMT  which  w&y  the  dis«ise  k  progressing.  Micturition  aod 
defecation  may  be  painful,  hocAUi;*^  thf*  inflamed  pelvic  poritonetim  is 
stretched  when  iho  Ijladder  or  rectum  ia  emptied.  Tho  |>uin  may  he 
ttn  acute  that  a  child  may  nt.\m-  a  Khrill  Kcre:(ni.  SitnilHr  juin  may 
ensne  when  either  llie  rcctnra  or  the  Madder  becomes  di-steiide.i.  Tn 
protect  the  tender  peritoneum  tho  iiVuIomiind  muscles  bocomu  ^i^td  and  llie 
respiratory  raovementa  lessened  or  abolished  over  a  part  ur  tho  whole  uf 
the  ahilomcn.  There  is  usually  Hexion  of  one  or  both  thighs.  Vomiting 
usually  oMuira  once  at  thn  beginning  of  the  attack,  but  now  and  then  it 
recurs,  and  may  become  an  alarming  and  tioiiMcHomc  feature  in  tlie  rase. 
Ilicenp.  too,  in  by  no  mesiiis  rare.  In  must  Jteule  att^iclis  nf  n]i|M*ndicitis 
the  inilamed  intestines  cerise  to  propel  their  ga^eoua  :uid  faecal  contunta, 
.i[id  as  the  intestinal  bacteria  continue  to  make  abundance  of  ga^ea,  the 
abdomen  finon  becomes  diatenrletl.  An  inflammator}*  swelling  ma}*  be 
felt  in  the  right  iliac  fossa,  in  tho  pelWs,  the  right  liatik,  or  Ijchiiid  ihc 
right  colon,  r>r  elst-whore.  The  inflammatory  fwolling  may  t<c  the 
appendix  itself,  BwoUeu  or  distended,  and  surrounded  by  tliirkftnwl 
peritoneum,  intestines,  or  omentum;  or  it  may  be  an  aljscess  with  it* 
inHammiitory  surroundings.  The  size  of  the  inflammatory  tumuur  may 
be  augmented  by  faecal  accnnmlation  in  tho  caectim.  Little  ia  Co  be 
infen*ed  fn)ra  inability  to  find  an  inHammatory  swelling.  None  may 
exist,  or  it  may  Iw  situated  where  it  rannot  bo  felt,  a*,  for  instance, 
near  tho  right  »acro  iliite  synchondrusiii,  or  it  may  1h*  ei>nru:d(>J  by  uiuscnlar 
rigiility,  Oululenl  diHtensioti,  ur  adi|Mi^ity.  In  thin  subjecia  the  inflam- 
matory swelling  may  project  enough  Ui  be  seen,  or  it  may  hare  lt*s»enetl 
tho  inguinal  groove,  or  tho  hollow  of  tho  flank.  An  acute  inHamnmtorj' 
swelling,  which  can  be  soon,  nearly  always  conlains  |>U8. 

Tho  course  of  im  acuto  attack  of  appendicitis  o»n  be  infont-d  from 
tho  lo<'aI  and  general  xigns.  To  prevent  delay  in  o[Mnitivo  niefuures 
oouto  symptoms  should  lio  noted  abno.'st  hour  by  hour — ccrtainlv  four 
times  in  the  twunty-four  hours.  Continuous  and  severe  pain ;  incrooMng 
abdominal  teuflorness  and  rigidity  ;  augmentation  of  the  nizo  uf  tlio  in- 
Hammatnry  swelling  (-Hhoitld  one  be  found);  a  jicrsistently  high  tetiipera- 
turc,  and,  more  especially,  one  which  tends  to  rise  rather  thsn  full ;  a 
rapid  pulse  ;  a  pulse-rate  of  one  hutidre<l  is  a  n'-ason  for  anxtetr,  and  a 
further  acceleration  is  oftentimes  a  reason  for  stirgieal  interfrrenti'.  The 
human  heiirt  is  more  sensitive  than  the  rlinical  theminmet<"r.  A  fall  in 
the  pulse-rate  is  often  the  tirst  intimation  that  the  iiiHamnmtiim  is  mh 
aiding  ;  on  the  other  hand,  a  rising  ptilsc-rate  is  iisiially  a  clear  sign  that 
it  is  spreading.  A  rapid  pulse  ami  a  low  temi>or»ture  are  of  grave 
import.  A  leucocytosis  which  is  high  and  ndvnncing  also  indicates  that 
tlie  inflammation  and  sepsis  arc  ailvaneing  ami  nut  retreating.  Other 
syniptoniB,  which  I  have  ohicwhere  calle<l  "determinant,*'  may  suiiervena. 
Intestinal  obstrnction,  with  its  acoomimuying  abdominal  obstruction,  is 
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by  no  means  rare;  vomiting  is  occoaiortallj  eevere  and  nncontrollahlo ; 
the  pain  may  lie  of  the  most  violent  and  u^^onising  itutuii.\  A  sudilcn 
and  aciitv  attack  of  npiHrmlicitts  inity  seem  to  siilrside,  and  Ix?  f(illuwe<)  by 
an  interval  of  calm  nr  repose,  (hiring  which  the  piiin  and  tflndernesa 
decraaatt  and  the  pnlfle  itiul  tempcntture  fall.  For  inRtnncc,  n  very  Rtout 
Udy  was  aL<iKe<l  with  a  siulden  and  violent  attack  of  itppf-nditiliB.  1'he 
pAin,  vomiting,  jirid  conflti|>ation  were  of  the  severest  l.yi»« ;  the  pulse 
120;  the  t<>mpeniture  103"  V.  The  whole  of  the  lower  abdomen  was 
tender,  and  also  the  pulnc  peritoneum.  Inasmuch  as  the  heart  was 
fatty,  and  its  action  feeblo  and  irrej:nlar,  an  operation  during  the  acute 
atUtck  was  full  of  peril.  Next  day,  the  pulse  and  lx>nL]iRratuiv  fell,  and 
the  jwun  and  tenderness  almost  entirely  di^appearwl.  Two  d.iy«  later 
all  the  Bymptonifi  iiuiirrcl.  and  a  reoonl  idwcess  was  found  beneath  the 
caectim,  and  around  a  recently  perforate<l  ap})endi.\. 

llic  course  of  appendicitis  is  most  difficult  to  judge  in  those  who  arc 
stout.  ITie  tenderness  is  masked  by  the  fat,  and  owing  to  the  apimrent 
alrt^ence  of  tendernow,  their  appendicitis  is  frc<|iicntly  overlooked,  especi- 
ally when  a  rectid  cxaniinntion  is  ouiitled  or  imin-Hcticnble.  The  apparent 
improvement  not  itifrerpietttly  follows  a  purge  ;  that  winch  is  caused  by 
morphine  could  hardly  lead  to  oner.  The  puleo  is  the  most  reliable  of 
the  general  signs,  but  a  naturally  slow  pulse  doea  not  easily  nccelcrate, 
and  may  never  exceed  ninety  beata  a  minute,  although  the  appendix  be 
gimgrenous  atid  siin-ounded  with  pus.  A  heart  that  is  diseased  or  hyper- 
trnphied  does  not  Ciisily  iw'at  at  a  quicker  rate,  in  whatever  part,  of  the 
body  the  septic  inflammiilion  mity  be. 

In  ulcenttive  apiwncUeitifl  there  is  always  danger  lest  the  Wicteria  in 
the  coats  of  the  inflamed  appendix  should  enter  the  veins,  and  {lassing 
inwards  to  the  liver  ("ive  rise  to  hepatic  or  subphrenic-  abscesses.  The 
bacteria,  too,  may  be  carried  onwaixis  by  an  endHtluf*.  When  the  hepiilic 
abeoBMee  are  multiple,  the  outlook  h  most  unfavounddt*.  The  )>nrta] 
pyaemia  is  usually  caused  by  virulent  streptocficti.  Hut  a  pingle  abscess 
may  develop.  A  favourito  site  is  in  front,  beneath  t)ic  upper  third  of 
the  right  rectus  alKiominis,  and  near  the  falciform  ligament.  In  this 
situation  I  have  o|>erated  with  complete  success  in  three  cases  in  which 
the  fetid  pus  contained  the  less  vindent  forms  of  intestinal  bacteria.  The 
diagnosis  of  hepatic  or  of  snbphrcnie  hImcchs  is  not  difilcult,  when  an  acute 
appendicitis  i«  followc4^1  by  pain,  tenderness,  and  swelling  in  the  region  of 
the  liver.  But  when  the  antecedent  attack  of  apftemiicitis  has  been  over- 
htoked  or,  as  in  the  "  maf^ked  "  cases,  descrilwd  by  Sir  Fre<ienck  Troves,  the 
intlamwl  appendix,  although  full  of  pus,  has  catised  no  symptoms  what^ 
ever,  the  diagnosis  becomes  excoodinjjiy  difficult.  In  a  ca*c  of  my  own, 
an  unsuspected  pcriappendiciiKir  a)>sce.'^  was  found  after  a  man  hud  died 
of  subphrenic  abscess  and  portal  pyaemia.  Maydl  has  given  similar 
instances.  Sometimes  infective  inflammalion  filarting  in  the  appendicular 
and  me3(>appendicular  veins  causes  pylephlebitis  with  |milial  or  coniplcio 
1  tltrombmis  of  the  superior  mesenteric  vein,  and  the  clot  may  extend  into 
I       the  portal  vein,  or  into  the  splenic.      The  following  is  an  instance  of 


porual  thrnmhons.  A  man  with  acute  appendicitis  had  ihrombosifl  <rf  the 
liranclios  of  tlio  veins  of  the  hist  nine  iticbes  of  iho  ileum.  The  intestine 
niid  neigh bom-inj?  mesentery  were  deep  purple  in  colour,  almost  black, 
greiitly  dwuIIuii  Jiitd  (edematous,  and  loolted  on  the  point  of  gxngrone; 
but,  when  the  intestine  waa  gquoozod,  it  Iwcame  paler,  and  some  circula- 
tion WM  prttitenc  in  its  coat*.  In  consequence,  re.'yjction  was  noi  par- 
formed,  and  the  patient  recovered.  In  KllioLt'a  case  forty-eight  inches  ol 
int4!ittine  werti  rBmoved,  and  secondary  suture  BiicceAsfnlly  achieved.  In 
another  case  of  ray  own,  the  olottinji  involveii  the  whole  of  the  Bnp»;rior 
mesenteric  vein,  and  proWbly  the  main  purUl  tnuik,  and  the  patient 
died.  In  these  cases  of  portjU  thromboaia  the  appendicular  origin  is  often 
overlooked.  A  systematic  microscopical  examination  of  the  appendix 
abonld  be  made  in  all  cases  of  portal  thrombosis.  The  clinical  signs  of 
pylephlebitis,  or  of  porljd  thrombosi;*,  arc  most  ambiguous.  In  one 
insLaiico  nn  iiitusHuseeption  hud  buen  diugnosed  ;  in  another,  an  acute 
mechanical  obstruction  ;  and,  in  yet  another,  a  volvulus  was  anapertnl. 

The  Imeteria  may  not  be  arrested  in  the  liver,  but  paas  onwards  to 
the  lungs  and  pleurae,  to  the  st^rous  or  synovial  membranes,  to  the  parotid 
gluiid,  the  testicles,  or  to  the  brain.  The  septic  pneumonia  or  septit 
pleurisy  may  end  in  abacess.  Treatment  by  resection  of  ribs  and  free 
drainage  atloids  a  fair  prospect  of  success. 

During  the  com-se  of  appendicitis,  dotting  occasionally  takee  ;^e  in 
the  iliac  veins — either  in  the  right  or  in  the  left.  Although  this  compli 
cation  is  very  troublesome,  yet  it  seems  to  be  of  companitively  small 
danger  to  life,  and  after  months  or  years  have  elapsed  the  limb  recovers. 

The  lymphatic  glands  which  Im!codic  swollen  and  iiiditmod  during  the 
course  of  appendicitis  hanily  ever  suppumtc.  Their  presence  within  the 
alxlomen  and  pelvis  is  usually  to  be  inferred  ;  bnt  not  infrequently  they 
are  to  be  f^lt  along  the  right  crural  arch,  and  now  and  then  along  the 
left.  The  pain  and  tenderness  caused  by  inllammatiun  of  the  lym|^tic 
glands  behind  the  right  meso-colon  resemble  the  poiin  and  tondemeas  of 
cholecystitis  or  of  duodenal  idcer. 

When  appendicitis  causes  acute  aMoiainal  abscess,  tko  s^s  «re  tboic 
uf  acute  aliw.-ess  elsewhere,  with  sjiecial  abiluminal  symptoms  etipomdded. 
The  local  signs  of  this  dreadcfl  complication,  which,  oven  after  oiiemtion, 
is  accompanies)  by  a  morudity  of  at  leaxt  1  in  10,  depend  upon  the  situa- 
tion of  the  abscess.  The  pain  is  usually  severe  and  continuous  :  ami  the 
tcndornt^a  is  greatest  when  the  pus  is  near  the  parietal  peritoneum  lining 
the  front  of  thn  alxlomen,  the  Hanks,  or  pelvis.  The  ciicf  general  signs 
are  a  eontinnonsly  high  temperature,  an  accelerated  pnUc-rato  whieh 
lends  t/>  ituioken,  ami  an  ailvanring  leucoeyto«is.  A  man  n-ith  acute 
localised  appendicular  alweess  Imd  a  tenipomtui-e  of  101 '6'  F.,  pulse  80 
Id  02,  and  a  lencocytosis  which  ha«l  risen  in  less  than  forty-eight  hoiin 
from  :!l,KnO  in  .t5,tj00.  The  position  of  the  abscess  is  indiciteti  by  a 
pai[iful,  tender,  hard  swelling,  gradually  and  cunlinuously  increiu-ing  in 
size,  and  situated  (<>)  in  the  iliac  fo:«su,  (A)  in  the  |>clvis,  (<*)  in  the  right 
Hank,  (ti)  behind  the  right  colon,  (r)  or  olsuwhero,  as,  for  instance,  in  the 


umbilical  region.  An  abscetts  Kith  ite  intlunimftton'  surroundings  is 
Ufiiially  rlull  on  percussion,  but  too  much  reliance  shonld  not  he  pUced 
ujion  this,  because  tbe  pus  ci>ntuinH  bucteria  which  have  roniarkablo 
powers  of  ^aa-proKluction.  AbBceBHes  bI  tbe  ileo-eacail  junction,  beneath 
the  caecum,  or  in  the  ileo-coecal  or  retm-coiic  fossae  tend  to  become 
loodisod,  and  may  soon  cease  to  incpoase.  Fhictimtion  cnnnot  bo  felt 
unless  the  abscess  lus  been  allowtti  to  attain  a  contiidemblu  si^.e.  The 
attempt  to  elicit  fluctuuiion  is  not  free  from  risk  of  indncing  ruptviro  of 
the  abscess  into  the  general  peritoneal  ciivity.  In  neglected  cases  the 
abdominal  wall  may  become  roil  and  ot-domatous,  and  nllirantely  give 
way.  An  absL-ees  which  has  been  correctly  diagnosed  can  uftcniimea  1>e 
opened  without  disturbing  the  geiicnil  jteiitoneal  cavity.  The  flunk 
alMceas  in  the  most  favourable,  and  then  one  in  the  iliac  fossa,  near 
J'oupari's  ligament.  An  absccas  farther  in  beneath  the  caeinm  or  right 
colon,  or  beneath  the  ileo-caeca!  jimction,  cannot,  as  a  rule,  bo  opened 
vriibout  exposing  the  general  ptiritoneal  cavity,  but  the  pus  may,  never- 
theless, be  evaciLited  with  very  little  soiling  and  the  ca\'ity  effectually 
drained.  Acute  abscess  on  the  pelvic  brim  or  in  the  pelvis  is  less  favour- 
able, tiwing  chiefly  to  diflficulties  in  providing  drainage.  A  n-tro-colic 
apiwtidicular  abscess  simulates  rather  close]}*  an  int1amniat4>ry  rcnnl  swell- 
ing. An  empyema  of  an  appendix  in  the  retro-colic  fossa  has  Iteen 
thought  to  be  tuberculosis  of  the  right  kidney.  In  a  second  instance,  the 
diagnosis  of  retro-colic  abscess  was  easy,  because  a  chaructciistic  acute 
attack  of  appendicitis  was  followe<l  by  the  formation  of  a  Iianl,  tender, 
ovoid  swelling  Itoneath  the  middle  third  of  the  right  linca  scmiiunaris; 
a  third  case  of  retro-colic  abscess  was  thought  to  be  a  malignant  tumotu' 
of  the  colon. 

In  stout  subjects,  or  in  those  w*itb  thick  and  muscular  altdominal  walls, 
small  appendicular  abscesses  cannot  be  felt,  espeinally  when  situated  near 
the  right  sacro-iliac  synchomlmsis.  Ordinarily,  the  abscess  is  hemmed  in 
by  inHammator}'  exud.'ition  or  adhesions,  and  by  gluing  together  of  in- 
teRtine*^  great  omentum,  and  abdominal  organs.  The  great  omentum 
usually  wiiips  itself  round  the  inflamed  appendix,  and  helps  tfl  shut  in 
abscesses.  After  the  localisittion  has  taken  place,  the  clinical  symptoms 
abate  and  become  more  chronic,  but  tbe  pnlso,  the  temperature,  and  the 
bliKid-CAUnt  do  not  become  normal.  Instead  of  being  localised,  the 
abscess  may  burst  into  the  goncnd  perilnueal  cavity  and  cause  fatal 
pentonitiii.  The  same  ret^ult  has  foHowiid  unskilful  handling  and  in- 
judicious purgatives.  Thin  diiiastcr  niises  the  mortality  to  77  per  cent. 
Surgical  treatment  has  not  yet  done  much  to  lessen  this  mortality,  for, 
after  operation,  it  has  been  as  high  ns  "3  per  cent.  Ur  the  pus  may 
escjt|ie  in  other  <liructioiis  which  aro  mainly  dependent  ii^Kni  the  [>osition 
of  the  alisceas.  One  at  the  ileo-caecal  junction,  or  behind  tbe  ciecuni,  may 
open  into  the  caecum  or  colon,  and  the  pus  appear  in  tbe  stools.  This, 
however,  occurs  less  aeldum  than  is  thought ;  for  without  a  microscopical 
examination,  intestinal  mucus  is  easily  mistaken  fur  pus.  The  pus  some- 
times enters  the  iliacns  muscle  and  tracks  down  the  thigh.     It  lias  been 


known  to  enter  the  psoas.  The  passage  of  pus  down  the  iliacua  it  ft 
sugpictoiu  cii'Cutn^Uint'c.  I  have  twice  i*oen  it  occiir  iu  tuborculutis  diBOs«c 
of  ihe  caecum ;  uiiil  in  uthtir  ainea  the  recovery  has  been  slower  than 
usual  Whuti  tht>  appemlietUar  ahece^  is  on  the  bnm  of  or  within 
the  pelvis,  the  pus  may  oiiCor  the  urinary  hl&ddor.  But  thte,  un, 
is  rare  ;  the  presence  of  the  pus  is  more  likely  to  be  due  to  pyelitis 
cystitis,  or  to  a  mnal  ciilcuhis.  The  puH  nf  an  ap|>eiidicubr  abacoat  luu 
been  known  to  enter  the  ureter.  I  have  soon  the  pelvic  abeoen  di*- 
chargc  iiilo  the  rcctuiu,  and  it  hat*  been  known  to  burst  into  the  vapna 
and  uUo  into  the  uterus.  This  suggests  thnt  (wlvic  ub^icessus  may  he 
oi>ened  par  rectum  or  pnr  v&^nain.  I  have  done  both  tritb  excellent 
resultJf,  but  only  after  the  dt6ease<l  appcndiic  itsi'tf  luid  Wn  lakou  awray. 
Sometimes  the  pus  from  an  appendicular  absc*«s  tracks  along  the  right 
colon,  until  it  gets  between  the  liver  and  diaphragm.  The  appcmlicuUr 
origin  of  u  subphrenic  aWcas  is  to  1>o  8U»|H!ct«d,  although  no  sigiu  <jf 
appi^ndiritis  are  to  be  found.  The  pus,  too,  may  penetralu  into  the 
right  pleural  cavity.  The  pus  of  appendicular  abscesses  ha«  been  knowu 
to  escape  into  the  great  iliac  veins.  Also,  I  liave  seen  it  escape  through 
the  lotus  and  liiiuuL'ite  a  lumbar  abscess,  and  t  have  also  seen  it  enter  thv 
gluteal  region  in  a  ease  of  bilharzial  apjiondicitis. 

Differential  Diagnosis. — Although  ordinary  acute  attacks  of  i\i>\ki\- 
lUcitii*  can  W  diiignoscd  with  cort«inty,  yet  they  have  occasionally  born 
confused  with  other  diseases,  even  with  pneumonia,  the  ou.'tut  uf  which  is 
sometimes  accompanied  by  considerabltt  pain,  tenderness,  and  rigidity 
of  the  right  «ide  of  the  ubdometi.  The  accumpitnyiiig  respirauiry  «yatp- 
toms  an,  however,  clearly  nuirke<I.  1  h:i.vo  seen  ihe  mistake  mado 
although  the  8[nitum  was  already  of  the  chiiract'cristic  rusty  hue.  The 
caocal  pain  ami  tenderness  which  Jiccompany  enteric  fever,  and  which 
may  sometimes  be  associiitcd  with  typhoid  ulcuratiou  of  the  mucoiia  liuinf 
of  the  appendix,  have  been  a  source  of  perplexity. 

In  children,  when  the  greatly  iiiRamed  appendix  or  appendlcuUr 
abecees  rents  upon  the  iliacus  muscle,  the  flcxi(ui  of  the  right  hip  is  like 
that  catiscd  by  un  acute  arthritis.  Such  »  case  calls  for  a  akugnun  aud 
an  px'.'imination  under  an  aiLaesthetic.  Disoases  of  tho  caocunit  colon, 
and  iletHyiecal  valve  sometimes  cause  local  and  general  symptoms,  which 
have  boon  attributed  to  the  appendix.  A  pwelliirg  in  the  right  iliac  fossa 
may  )to  duu  to  inllammiitory  exudation  orsuppumtiun  cjiuimmI  by  »pji(*ndic' 
iljs ;  but,  ou  the  other  hand.it  may  be  tulwrculuiis.  m:di|LcniLnt,  actiuo- 
mycotic,  or  merely  a  f.tecxd  accuraidation.  Tnberculotu  peritonitis  may 
Bimulat.e  Appendicitis  very  closely,  although  the  apiwndtx  Iw  not  infoctwL 
The  tumour  of  an  inlussusceptioa  luvs  been  nti«t«Ucii  for  an  appendicular 
one. 

The  caecal  pain  and  tenderness  met  with  in  females  whose 
and   colon   contain  scyl>a]a  ought  not  to  mlsli:tad.     Mucoiu  and 
membranous    colitis    pirsent    grwiter  difficulties.      Tcndcniew   at 
sigmoid  llcxuro  antl  throughout  the  colon,  and  the  apiieanince  of  morus, 
muoous  casta,  and  intestinal  sand  after  castor  oil  clear  up  the  diagmisia. 
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The  hIisouco,  Umj,  of  uriy  marked  variations  lu  putso  and  tcmpemture 
ajKistB,  The  palienU  are  usually  females  and  neurotic.  TIiu  ditigiiottis 
hiu  to  be  mado  catitionsly,  bociuiiie  chronic  appondicitis  may  caufie  mucus 
in  the  fitooU.  Light  may  ho  thrown  U|>on  stirh  douhtful  cjuto^  hy  nscer* 
tuiniiig  thtit  un  attack  of  upfwudicitis  hus  liceu  %\xw  hy  it  competent 
obricrver.  When  tlio  miiciDi  in  iho  stools  is  caused  by  the  presence 
of  an  intlaniod  ap[wridix  in  the  pelvis,  error  is  cosily  fallen  into,  hut  the 
lypQ  of  patient — -uftcn  n  yuuti(;  and  vigorous  uiaii.  the  tenderness 
elicitwl  by  rectal  examination,  and  the  marked  variations  in  the  pulse 
and  tcmiMniturti — extweding  such  as  occur  in  mucous  or  mucomem- 
hninons  colitis,  help  in  tho  diagnosis.  Twice  in  cnses  of  appendicitis 
with  colitis,  the  [tain  and  tcndenicijs  were  for  a  timo  upon  the  left  side 
along  the  c<JurRe  of  the  siunioiil  flexuix-  and  left  colon.  After  siime  days 
or  weeks,  huwover,  they  ^lisappcared  from  tliis  region,  and  were  found  in 
tlie  usual  place.  Mucous  anil  muco  niembntnous  colitis  may  spread  to 
tho  appendix,  and  occasionally  tho  appendix  has  lK»cn  removed  with  a 
marked  diminution  in  the  [Uiiu  and  suffering.  It  is,  however,  to  be 
remembered  that  in  such  circumsUmcca  a  cure  cannot  be  promised. 
Lead  colic  ha.4  been  mintJiken  for  uppenilioiti^,  nud  an  acute  attack  of 
appendicitis  during  the  eouree  of  lead  colic  hiis  been  overlooked.  Somc- 
tjroee  appendicitis  is  clo«cly  simulated  by  cliolocystitls.  After  a  time, 
however,  the  pain  and  tenderness  become  localised  at  tho  site  of  the  gall- 
bladder. Cholecystitis  and  appendicitis  havH  in  several  instances  been 
fuund  to  coexist.  Symptoms  variously  altHbutcil  to  cholecysiatis,  renal 
adcidus,  and  apiMJixlitiLis  were  fonrid  to  have  been  cause<l  by  the  last. 
On  another  occasion  {lain  ami  tenderness  about  Miiurney's  point  were 
caused  by  chnlolithiasis,  t'autiouii  invesiigatirm  over  a  period  of  time 
usually  clears  up  these  ambiguous  cases,  but  iu  some  an  accurate  diagnosis 
c»n  only  be  achieved  by  :in  exploratory  incision.  The  puin  and  tenderness 
of  renal  and  ui-eteral  calculus  have  Iwen  mistaken  fur  the  {vitn  and  t«nder- 
Hoas  of  ap]>endiciiis.  The  presence  of  lumbar  pain,  and  of  UIo^mI.  pus, 
and  crystals  iu  the  urine,  slitfuld  excite  suspicion,  and  a  skiagram 
should  be  taken.  I  have  o[)erat<'il  upon  x\  ]}jiticnt  in  whom  appendicitis 
and  renal  cntculns  were  present  at  the  same  time.  Pyonephi^osis  has  heen 
niistJtken  for  appendicitis,  as  havo  ]»rinephritic  al^cesses,  and  renal 
tumours-  Abnormal  molnlity  of  the  right  kidney  nuiy  cause  {xdn  like 
Uutt  of  appemlicitis,  or  owing  to  accomikanyi^g  entoroptusis  the  appendix 
may  have  l^»«eri  li."nt  or  kinked.  The  pain  and  tenderness  which  are 
associated  with  duixienal  ulcer  have  some  resemblance  t«^»  the  pain  and 
tcndcnicss  of  appondieitis.  but  are  higher  up. 

In  females,  appendicitis  is  not  infrequently  mistaken  for  iiiHamraatiou 
of  the  right  ova;y,  Fallopian  tube,  and  broad  ligament.  The  diagnnsiB 
of  ovaritis  on  the  right  side  should  be  received  with  scepticism.  In 
my  experience,  the  ovary  docs  not  easily  liccomo  Jnfianicd  or  sup- 
purate. It  is,  AS  I  have  already  said,  by  no  means  utnii^uHl  for  the 
inttammation  of  appendicitis  to  spread  t-o  the  pelvic  c^nti>ntit.  1  have 
seen  the  symptoms  caused  by  a  small  ovarian  cyst  with  a  twisted  pedicle, 


and  alfto  those  CAiued  by  a  suppurating  ovanan  cyst,  mistaken  for 
ftp(icnd*citis.  A  small  ftppentiiciiUr  aWesR  ar  the  right  brim  of  tha 
pelvis  may  closely  rcs«mljlc  a  pyosalpinx.  The  pain,  tenderness,  anil 
swelling  of  a  bacmalo-salpiiix  or  of  a  small  bucinatonia  on  tho  right  side 
i'c«eni1>li>  very  clost'ly  thoiie  of  appendicitifi.  The  inflammatory  symptoms 
which  followed  tha  niptnre  of  a  smiiU  ovarian  cyst  were  also  attrtbated 
to  inflamrmition  of  the  appendix.  When  appendicitis  sot8  up  scute 
puritonitia  of  any  coii»iilerablo  oxtcrit,  the  retciilion  of  flatiia  and  of 
faeces,  the  alidominnl  distension,  and  the  vomiting  are  Kometimes  attri- 
buted to  nicchariitid  causes  :  hut  the  height.uncd  temperature,  accelerated 
pulse,  tuticocytrMis,  alxlumitml  lenderncss,  and  absence  of  vermicular 
moveraeiitfi  should  help  in  the  iliagnosiB.  An  inflamed  ap|)endix  out. 
however,  iMH-ome  a<lherctit  and  product^  a  mi-chaniivd  obstruction,  or  cause 
omental  adhesions  which  have  ai»o  been  known  to  cause  mechanical 
obstruction.  X  history  of  apjx-ndicitis  is,  therefore,  an  )ni]xjrtaut  cloc 
in  intestmal  obstruction.  In  cases  of  acute  general  septic  peritonitis 
it  is  sometimes  difficult  or  imimssiblo  to  tell  whether  the  stai'ting- point 
was  the  vermiform  apjwndix,  or  the  stomach,  intestine,  gall  bladder,  or 
uterus  and  Fallopian  tubes. 

In  acute  appendicitis,  rupture  of  an  aWccss  into  the  general  peritoneil 
cavity  Uj«ujdly  produces  shock  and  collapse  followt>d  by  intense  and  wide- 
spread alKlominal  pain  aixl  tendernea^  ]iiH;immatory  obsinietion  super- 
venes.  The  abdomen  becomes  uoiforraly  tight  and  distended,  n)Otionl««t 
and  very  silent ;  t[uantities  of  thin,  ofTcnsive  Quid  are  vomit«d  up— 
mouthfuls  at  a  time.  The  gurglings  and  noises  of  vermicular  movement 
are  not  hoanl  with  tho  stethosivipp.  hut  only  the  oceasional  splash  of 
dropping  litpiid.  The  t^emperature  is  nnt  as  a  nUe  high,  but  the  heart 
lieats  i^niL-ker  and  quicker,  and  at  last  mo\ts  from  exhaustion.  Towards 
the  end  the  tenderness  and  [klIu  may  cease,  and  fmm  septic  intoxication, 
the  patient  may  become  oxciteil  and  at  last  delirions.  A  cold  swwi 
covers  the  brows,  and  the  hands  and  feet  are  icy  cold.  W^en  the 
peritonitis  is  caused  by  the  more  gradual  sproail  of  tho  infective  inftam- 
matton  along  the  porit-oncnm,  tho  onset  i.i  most  insidinus,  but  attention 
to  li>cnl  and  general  sijrns  ufibrds  the  eloju-pst  indications.  The  in- 
experienced are  sometimes  Lhn>wn  off  their  guard  by  the  mental 
condition  of  the  patienL  Their  physical  condition,  too,  may  bu  «xtn- 
ordinary.  1  have  known  a  man  whoso  alidominal  ca\-ity  contained 
a  gangrenous  appendix  and  qimntities  of  pus  walk  altout  the  bedroom, 
statKl  np  and  sliave  himnclf,  and  all(.>w  the  alxlonien  to  be  freely 
handled.      liis  pulse  was  rapid,  and  he  had  great  recta]  tenderness. 

Treatment. — Kxpedant  and  FuUiatti-e. — The  cure  of  ap[>endicitts  hr 
rest,  dietary,  and  drugs  is  uncortain.  This  is  obTions  in  the  light  of 
some  of  tho  causes  of  appendicitis :  concretions,  foreign  bodies,  beoih, 
torsion,  stricture,  empycmn,  mucocele,  tnbcrculosiB,  cancer,  or  actinoniy' 
cosis.  Hut  it  is  reasonable  to  sup|>oj^e  that  under  favourable  condiiioiM 
sijine  of  the  other  causes  of  aiipemiicitis  may  ceiiAe  to  act.  For  iiistaiv 
fae(!al  or  septic  contents  may  be  expelled  into  the  caecum ;  or  baiuls| 


kinkft  may  slmighUin  uut  and  allon*  the  appendix  tu  clear  itself ;  or  it  it 
jiiBt  concoivaUe  that  a  torsion  might  becomfl  nntmstetl.  InHamniiition, 
too,  of  the  mncOMi,  and  cnipeciaUy  of  it«  lymphoid  liasne  and  lymphatics, 
might  reasonably  be  expected  to  subside,  a»  it  docs  in  other  jtaiu  of  the 
body.  The  cure  of  ulceration  ii>  less  likely,  and  the  cicatrisation  of 
ulcers  muy  end  in  iiermanent  stricture  or  etenosis.  But  no  one  can 
acciimlely  infer  the  pathological  conditiouB  underlying  an  attack  of 
appendiciiia.  In  about  do  pur  cent  the  cause  is  ulceration  of  the 
mucoBa  with  septic  contents  and  Ixictei-ial  invasion.  Therefore,  in  every 
cose,  the  greatest  vigiUnce  must  he  exercised,  and  the  prognosis  given 
with  dittidence..  It  is  to  bo  remcml^crcd  that  cliroiric  appendicitis  ma,y, 
through  want  of  citre,  bccomo  acute ;  and  acute  appendicitis  may  end 
in  abscess  or  in  septic  (H-ritonitis. 

The  di»gnoMiH  and  treatment  of  chronic  and  «id>acut«  app.udicitis 
generally  fall  to  the  physician.  itcs%  a  digestible  diet  without  fruit  or 
vegetables,  and  the  careful  avoidance  of  sudden  changes  of  temperature, 
are  the  main  considerations.  The  condition  of  the  teeth  should  be 
looked  to,  an<]  <^reful  m:uitication  enjoine<l.  IlUwiked  and  hasty  meals 
are  injiuiuus.  Wjirtii  woollen  underciothiug  is  of  great  iinporuinee.  As 
1  have  already  sjiid,  those  who  suffer  from  appendicular  colic,  or  from 
chronic  appendicitis,  may  and  usually  do  have  a  heightened  body 
temperature.  Their  smonldenng  appendicular  inflammation  e-asily 
bhut&s  up  into  an  acute  attack.  Attendance  at  a  garden  -  fHirty,  a 
funeral,  a  theatrical  performance,  have  preceded  attacks,  and  oftentimes 
nu'lway  journoya  and  'tnolent  games,  such  as  ftiotball.  Drugs,  such  as 
salol,  sidirylate  of  Boda,  or  ^-naphthol  seldom  (Vioyond  leadening  the  pain 
for  a  time)  do  gooij ;  mild  Apt>rients,  i^nch  as  cascara  sjignida,  senna,  or 
castor  oil,  may  be  cautiously  given,  ciipccially  a  doee  of  castor  oil  when 
the  stools  are  wanted  for  inspectiuiL  A  judicious  dose  of  castor  oil  often 
brings  to  light  a  mucous  or  muco- membranous  colitis.  Tlie  safest  way 
of  unloading  the  bowels  is  tu  inttLKluce  three  or  four  ounces  of  olive  oil 
into  the  rectum  at  night,  and  use  a  suup  and  water  enenm  in  the  morning. 
In  g^mty  subjects,  pain  in  the  right  iliac  foesa  may  W  cured  by  calomel 
and  the  usual  remedies  for  gout  I  have  observed  no  relationship 
between  so-cnllod  rheumatism  and  apiiendicitis.  Should  the  pain,  londor- 
neaa,  discomfort,  elevation  of  temperature,  and  iimbility  to  work 
regularly  or  to  enjoy  life  continue,  then  append ic»ctamy  can  Iw  performed. 
During  the  tjuiet  stage,  this  operation  is  one  of  the  safest  of  aUlominal 
operations.  The  mortality  is  not  more  than  1  per  cent,  and  in 
experienc<.d  hands  is  lens.  '*  It  is  probable  that  the  moi-tality  of 
perityphlitis,  taking  alt  phases  of  the  diMtiise  tr>gcthcr — the  most  trifling 
attacks  with  the  most  serious — is  about  5  percent"  [Treves],  In  the 
absence  of  acute  peritoneal  inflaraimition,  the  uppeuduc  is  usually 
removed  through  an  alMloniiual  incision  less  tluiu  three  inches  long,  and 
through  which  the  fibres  of  the  alsloniinal  muscles  are  se[>arated  and  not 
divided,  so  that  they  can  be  accurately  brought  togethci'  with  silk  and 
without  any  fear  of   ventral  hernia.     The  appendix  itself,  too>  is  less 


difficult  10  fiiwl,  wid,  rtfter  its  inusenk'iy  hfts  Iwen  aasily  secured,  can  ho 
i-oraoved  with  ;(LCumcy,  iinil  the  sraull  intestinal  wound  cloaod  wilh 
fiutiii'ca  wtiicli  hulil  8i:curulj',  iitid  prevent  any  chance  of  »  fncail  leak. 
During  such  au  (}[ienition,  the  blBedtng  is  trifling  and  nuiy  not  exoeed 
a  tab liupoon fill. 

Ojtetvthu  ftuhu/i  t/t«  Acute  Atiad: — But  dunng  an  acute  attack  ibe 
ititCHtinoti  are  usually  dislnndoil,  and  ihu  inflanMnl  j>ericoneuni  bit 
roAflily,  flo  that  the  usiui!  lamlmarks  are  oliscured ;  the  appoiirlix 
much  more  dilTicuU  tu  tiiid,  and  in  eunsequeuco  more  of  the  alMlomcn 
is  dujturbud :  the  itiHanied  meso-appcndix  is,  jMrhaps,  friable  and 
ditfioult  to  aeruro ;  and  the  inthimed  oujcal  p4<ntoiu)um  fornix  a  had 
holding-ground  for  sutures.  On-ing  to  the  oozing  of  Mood  continuing 
it  may  be  nweftsjiry  to  drain  tho  abdomen,  and  this  ineri-aaes  tht 
risk  of  vuntnil  hornuL  Shuukt  »ilk  suLiirtis  havu  been  ii»e«l 
of  catgut  they  may  reappear,  ha\'iiig  Inxomc  infcctol  from 
iiitlnracd  iwritoneiim  which  8Win-m.i  with  bacUiria ;  finally,  after  the 
openition  the  usual  counilications  of  abdominal  opcrationM^Rhnck. 
vomiting,  artd  flatulent  dtHtoufiion — aro  more  wvoro  and  more  uncoa 
trollable.  The  penionaat  »dhosions  disappear  in  a  rvmarkablo  manner. 
At  an  operation  done  during  tlie  tiniet  Btage  liardly  wny  may  he 
foiMid  rtlthuvigh  they  were  nuniorous  when  the  ubscess  w;is  openiil.  I 
have  uftcu  obdervud  tliat  the  phyttitijin  han  attached  more  ini|MjriAnre 
to  adhcKinii!)  than  the  Hurgeuii,  and  hae  tberefure  been  more  apprehcn- 
siveaa  to  the  dan^ent  ami  tlilticnliiea  of  the  itperation.  ApiwndicectuniT 
thiring  the  acute  attack,  tind  before  suppuration  has  taken  pUee,  H 
uttonded  with  a  hi;,'her  niorlJilily.  At  the  London  iloapital  (18)  6  out 
oC  34  died,  or  about  1  T'O  fMjr  cent.  The  operation,  however,  is  done  to 
cut  short  a(;ute  septiu  inflammation,  and  to  pn^vmit  the  onset  of  nappnta- 
tion,  which,  if  left  atone,  has  a  mortality  of  48  jwr  ccni  (Bull).  Left 
alone,  dcnth  ensues  usually  before  the  (Hid  of  the  eighth  day.  Acconltng 
to  Fitz's  table  (quoted  by  Treves)  I  per  cent  die  within  foriy-eighi 
hours,  and  22  por  cent  befoi-o  the  fifth  day.  The  hi;;hest  death-rate 
(24  |)vr  c.'nt)  comoB  between  the  seventh  and  eighth  days.  As 
yet,  medicine  can  do  little  more  than  )nii<lc  the  course  of  s4-ptio  inHam- 
mation,  it  cannot  control  it.  My  own  expnrienw  tends  to  «h»-w  that  it 
ie  safer  to  operate  early  u[jon  caaes  which  l»egin  suddenly  wii4i  verj" 
acute  puin  and  tenderness,  distension,  acoelerutod  pulse,  heigbtenfd 
temperature,  marked  leucocytoais,  iuid,  perchance,  a  rigor.  In  such  tba 
acute  septic  intlammation  may  never  lie^^ome  localised,  or,  if  it  doea,  the 
taixly  evacuation  of  the  abscess  is  more  dangerous  than  the  imme<liate 
openition.  Some  small  localised  alwcessos  when  left  niono  iiicul«t« 
virulent  bacteria,  which,  when  let  looiw,  cause  violent  Heptfis  and  enn 
gangrene  of  the  alHlominal  walla.  But  in  appendidtis  of  modemte 
severity,  in  which  tho  pain,  tenderness,  distension,  pulse-  rate,  and 
temjwniture  all  tend  to  subside,  and  espocially  if  Haius  be  paiwd 
iiatuially  »nd  freely,  prucnuti nation  U  allowable,  for  seveml  atlvanUf^m 
are  gained  by  tiding  over  the  attack.     After  that  hax  Robaded,  an 
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rvtity  not  lie  rufiuircd,  or,  if  n»]titrcd,  can  be  duno  under  the 


must.  fiivoiii'Hble  local  and  geiinral  coDiliUons.  Tbe  expectant  treatm(>nt. 
of  aciite  appDndirKi>i  \a  Attended  wiih  a  mortality  which  hafi  li^ii 
\-ArioiiAly  cstiniatt'd.  ¥\li  has  put  it  as  high  aa  1 1  pw  cent ;  Dr.  West 
<I8)  at  about  5  per  cent;  Nothuogcl  give*  statistics  of  |>cri typhlitis 
shewin(<  u  inurtjility  of  10  per  cent;  Fiirbringcr  8  to  9  p«r  cent; 
lit'iivers  nbout  tho  same ;  and  Gnttmann  4  [wr  cent.  But  clinical 
iitutislics  are  fulUcious,  and  duubtlesa  many  who  died  of  genoral 
peritonius,  Buhphronic  and  hepatic  nbaccsit,  portal  pyuemia,  meseTiteric 
thrombosiH,  and  itn  forth,  have  not  b«^n  included,  although  the  disease 
hafi  originated  in  the  ap|tcnd)x. 

In  ircjiling  an  lurutc  attack  of  appcruJicilis,  it-  is  to  Ih;  borne  in  mind 
that  tho  appendix  niay  be  uiK)n  the  point  of  pefforati(jn ;  also  that  there 
is  an  acute  septic  iuHaniniation  of  the  adjacent  peritoneum.  The  latter 
w  comparable  to  an  acute  celliilitia  and  lymphangitis  of  the  aim  or  leg, 
and  the  lymphatic  glands  are  similarly  swollen  and  inHamod.  TIio 
patient  should  be  in  bed  and  recumbent ;  the  muscidnr  syi^teni  and  heart 
as  still  as  possible.  Any  niovenient^  or  atiy  digital  examination,  iihould 
be  very  gentle  and  very  cirrunifti>ect^  for  more  than  once  «n  abwcHR  lias 
been  ruptured.  Tho  bed  i*  on  no  accoiuit  to  bo  left  (or  defecation  or 
urination.  Tho  room  should  be  kept  at  lui  et{uablo  tem|ivrHture  of 
Go'  F.,  and  the  surface  of  the  body  protected  from  draught*.  It  may 
be  assumed  that  cold  applied  to  the  exterior  of  the  boiiy  congests  the 
inlcHor,  odpeeially  if  it  bt>  already  infliimoii.  In  an  attJu-V  of  any  degree 
of  severity,  a  day  and  a  night  nurse  are  re<piired.  CImnges  may  occur 
with  rapidity,  an<I  therefore  tho  pulse  and  temperature  must  he  rt^corded 
every  six  hours.  When  doubt  exisrR  sir  to  the  progress  of  events,  a 
blood-oount  should  be  made  once  at  JcJtst  in  the  twenty-four  hours.  An 
incrcaning  leucocytosis  is  ominous,  but  too  much  id  not  to  be  inferred 
from  one  which  Is  stationary  or  falling.  It  is  undoubtedly  safest  to 
relieve  the  bowels  by  means  of  vucum-s  given  with  a  gravitation  tube 
and  funnel  Of  the  various  enemas  in  use,  soiip  and  water  thoi-oughly 
mixed  with  e-istor  oil,  with  tnifientine,  or  with  both  of  these,  and 
tincture  of  asafetida,  are  perhaps  tho  eotnmonest  and  ihe  :n<i.st  ethcacious. 
Castor  oil  and  turpentine  arc  remedies  which  ai'e  nearly  always  at  hand. 
In  the  first  enema  balf-ounces  of  each  are  given,  in  the  later  ones  au 
oum-t^.  I  have  seen  no  ill  effects  whatever  follow  when  these  enemas 
have  be**n  retained — even  for  si?verd  hours.  Shouhl  enemas  not  suKice, 
an  a[K!rient  may  be  roi|nired,  anti  this  calls  for  considerable  judgment. 
as  an  opei-ation  may  be  a  )>ettor  alternative.  Calomel  \h  one  of  the 
best  aperients,  for  it  acts  f)uickly  and  with  a  minimum  of  pain  or  colic. 
Two  or  three  grains  of  calomel  are  given  for  tbu  Hrst  dose,  and  then  a 
gniin  each  hour  until  the  bowels  acts  The  action  of  calomel  may  l)e 
helped  by  giving  each  hour  a  <lrachm  or  two  drachms  of  aidphate  of 
aula  or  of  siilphata  of  magnesia. 

The  pain  which  is  sometimes  so  acute  at  the  beginning  of  an  attack 
may  be  allayed  by  warm  fomentations  applied  to  the  abdomen.     The 


stupes  may  be  libenilly  sprinkled  witli  |jiud(nuim 
be  needed,  leeches  miJ  upplicultoris  which   migl 
render  it  septic  should  Ihs   withheld.     For 
iisimlly  prescribe  Ktnaii  doses  of  laudanum 


Aj8  an  oporutiun  nia|i*1 
might  iiijiu-e  the  skm  and 
ihe   further  tvMci  of  ]ttUi  I 
by  the  rectum.     To  adults 


may  be  given  thirty  minims  in  water,  and  this  may  bo  repeated  in  an 
houi'  if  necessary.  Given  in  this  way  the  laudanum  has  a  most  soothing 
eflfect,  and  is  comparatively  harmless.  Morphine  in  to  )»o  given  with 
roluctfthco  and  in  small  dofic«{|  to  |  gr.).  Morphine  masks  tho  pain  ami 
tenderness,  so  that  tlie  extension  of  the  peritonitis  is  uverluoked,  and  a 
spurious  feeling  of  relief  is  ex|M;nenced.  It  also  intensilies  the  initfitinid 
paralysis  and  distensinn,  and,  as  Oreig  Smith  )mint«(l  one,  the  disUinded 
intestines  obstruct  each  other,  so  that  the  majority  of  cases  of  acut«  Bejrtic 
peHtorutis  end  wirh  obstruelion.  .Murphine,  too,  is  n  dangerous  addition 
to  the  toxins  already  in  the  blooil,  some  of  which  are  like  it  in  efTcct,  for 
thev  produce  a  kinrl  of  apathy  and  t^mtiL 

The  ti*e-!vtmcnt  of  appendicular  aWess  is  the  evacuation  of  the  pus  At 
the  oarhest  possible  moment.  I  have  had  lo  rcgn-t  delay,  but  not  n 
prompt  search  for  the  matter.  As  I  have  already  said,  the  pus  of  localised 
abflcossea  inciibatas  virulent  bacterin,  which,  wht'n  let  loose,  canse  acute 
septic  inHammatiun,  and  at  times  gangrene  of  th^  nr^wly  exposed  tissues. 
The  patient,  too,  seoms  to  have  become  less  re&istitnt.  \s  rv^iArfis 
surgical  interference,  ouch  ca»o  must  Yxi  judged  on  ita  uwn  merits — 
no  two  coses  are  exactly  alike.  As  a  nde,  the  tpiestion  can  be  decided 
upon  tho  lines  which  have  been  hiid  down.  There  will  he  little  delay 
when  the  numerous  dangers  of  delay  are  clearly  understood. 

OficTdfire  Tr'nfnurnt  dnrinp  ihe  Onirurnt  Staife. — Tlio  first  vumiting.  due 
to  tho  anaesthetic,  the  flatulence,  the  discomfort,  and  the  backache  which 
follow  abdominal  operations  can  be  lessened  or  prevented  altogether  by 
careful  and  thorough  prepamtion.  Those  cases  in  which  the  diagnosis 
requires  veriScatioii  by  a  prf))>ationary  period  in  bed  suffer  much  lea 
than  those  who  will  not  (or  cannot)  have  a  short  rest  and  preparation. 
But^  whenever  possible,  foity-eight  hours  should  be  passed  in  bed ;  the 
diet  should  he  light,  without  fruit  or  vegetables,  and  the  alimentary  caztal 
should  be  well  ct't^ired  of  its  faocul  and  h.'icterial  contents.  The  tronltle- 
mme  and  distressing  dattdonce  and  Mntnlent  distension  which  fullnw 
abdominal  o[>ci-ulion&  are  in  no  small  meiusiirc  caused  by  the  inl«&tinal 
bacteria  converting  the  slowly  digestible  fuuds,  especially  fruit  and 
vegeUblos,  into  gases.  If  the  patient  has  been  in  the  habit  of  taking 
aperients  without  ill  consequences,  then  more  may  bo  given  to  clear  the 
iutestiiios.  Half  »ti  ounce  of  castor  oil  may  be  given  for  the  TirBl  dou: 
if  that  does  not  act  in  four  bom's,  then  a  teaspoonful  mny  l>e  given  each 
hour  until  the  bowels  act.  Castor  oil  is  safe  but  unpleasant.  If  another 
kind  of  aperient  have  been  used  with  success,  it  may  Vie  taken  insLeod  uf 
castor  oil.  But  not  infrequently  afwrionts  cause  abduminid  ihtiu,  disuom- 
fort,  and  even  vomiting,  so  that  enemas,  such  as  those  jnst  mentioned, 
have  to  be  resorted  to.  No  food  or  drink  whatever  should  be  given  by 
the  mouth  for  sir,  or,  bettor  still,  for  twelve  hours  before  the  operation. 
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It  is  customaiy  to  give  a  light,  meal  at  about  S  VM.,  and  nothing  whatever 
until  Jiftor  the  operation,  dune  at  about  iiiiio  the  following  morning.  ^Va 
a  rule,  u  vumi  twth  U  uUiniasiljlu  llie  night  befuit;  the  o|>ci-ation,  uiiil  tbu 
hair  should  be  removed  completely  from  the  whale  of  the  field  of  operation. 
It  is  UDnecaeaaiy  to  cover  the  skin  within  the  field  of  operation  with  nn- 
ploiuanl  and  diugreeabtc  antiseptic  cumprt;s»cs.  They  do  hanu  rather 
than  good.  In  women  and  chiltlron  the  skin  witliin  the  field  of  opemtioii 
is  usually  prejwred  during  an-iesthe-sia.  It"  nece-ssary,  it  is  shaverl,  and 
theti  w:i.'(hod  and  scrubbed  with  hot  M'utor  and  soap  ;  the  fat  is  removed 
from  it  with  utliur  or  turpuntinu  :  and  it  is  liually  disinfeeled  with  the 
author's  spirit  ami  biaiodide  of  meruury  lution.  The  technique  uf  the 
o[>enition  need  not  be  given  in  detail.  The  recumlffiiit  posture  w  the  best, 
but  when  the  appondix  is  adherent  within  the  jwlvis,  Trendelenburg's 
position  enables  the  ojierator  to  scv  what  be  is  doing,  and  thut*  conduces 
to  safety.  The  iiicii^ioii  through  the  abduminal  w;UI  must  fulHl  the  usuid 
n-ipiirenienta  of  alKlomiiml  surgery  :  (u)  tlio  muscular  and  aponeurotic 
planes  abouhl  l>e  i<|)lit  &n<l  pulltMl  aaide,  and  not  he  cut  acioHS  ;  {b)  it 
should  be  planned  so  as  to  be  brought  together,  layer  by  layer,  with 
buiied  ButnreK,  and  Uj  come  toj^ethcr  and  not  go  ajuirt  during  straining 
and  vomiting.  The  alxlominal  wound  \s  uaually  about  three  inches  or 
less  in  length,  and  is  usually  tOoscd  layer  by  laynr  with  interrupted 
sutured  of  twisted  silk.  Afterwaitjs  an  octliisivo  dressing  is  applied  with 
tinu  Imndagca,  ao  as  to  prevent  the  eutmnce  of  air  diuing  vomiting  ur 
restleasnesa.  The  after-treaUneat  uHually  cunsLBl«  in  :  (1)  the  prevention  of 
shock ;  (2)  tlie  relief  of  pain ;  (3)  the  relief  of  anaesthetic  vomiting ; 
(I)  the  relief  of  flatulence.  It  is  unnecessary  to  dwell  upon  these,  (or 
they  arc  merely  i>aria  of  everyday  surgical  pnicticc.  The  drciising  in 
removed  on  the  eighth  or  ninth  day,  the  skin  suturen  taken  out,  and  a 
collodion  dressing  applied.  As  in  other  atidominal  wounds,  the  Hsks 
of  ventral  hernia  liave  to  be  taken  into  consideration,  and  the  patient 
kept  iu  l>e<d  for  three  weeks,  and  then  have  three  weeks  on  a  couch 
followed  by  six  weeks'  gentle  exercise.  During  the  second  three  weeks 
caniagL'  exercise  is  pcrmiftsiblc,  and  during  tlie  final  six  weeks  a  light 
occupatiou  may  be  undertaken. 

Suppui-alion  is  now  rare,  and  in  conseijuenee  ventral  hernia  is 
rare  too. 

Aj^fidicular  absasus  require  to  be  opened  at  the  earliest  possible 
moment  The  site  of  the  incision  is  usually  determined  by  the  situation 
of  the  Jil«cess,  and  shoulil  be  planned  so  as  to  ojHin  and  drain  the  abscess 
with  the  leant  disMirbince  tif  the  general  [HTitonuil  uivily,  and  the  lejiHt 
tiamage  to  tho  ahrlnmitiai  walls.  The  alwlominal  woinul  he:df<  mainly  by 
gninulnljon,  so  that  the  risks  of  ventral  hernia  are  considerable.  When 
tlie  abscem  is  in  the  iliac  fossa  the  oblitjue  incision  is  suitable ;  but  it 
may  bo  necessary  to  cut  some  of  the  a]H)ncuroses  and  some  of  the 
muscidjir  fibres  to  provide  thonui^^h  dnunage.  An  iibAccui  in  the  right 
Hank  can  be  opened  by  a  similar  incision,  but  farther  to  tho  right. 
Thp»B  Hank  abscCBiies  usually  require  u  counter-opening  near  the  uulur 
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edge  of  the  erector  spinae.  A  pelvic  ftbAcess  is  best  opened  bjr  aa 
iiicittion  lliruu^li  the  uuter  fibres  of  iiw  right  rectus  ubdoinitil:^  No  ill 
eHucL  follows  tliu  divtaion  of  thu  d<;up  cpi^ttic  artory  luid  vein«>  Or 
the  pelvic  abscuBs  may  bulge  towards  the  median  lints  ^'id  then  the 
incision  is  raado  through  the  inner  fibres  of  tho  rectus  abdominiii  I 
have  opened  pelvic  abscesses  suixessfnlly  tvoth  pet  rectum  and  per 
vaifinam.  Aento  appendicubr  abneessiw  cannot  always  l>e  utwnml 
withont  some  exposure  of  the  general  peritonwil  caivity ;  but  oxtr»- 
vasation  of  pus  and  blcMxl  csm  bo  provutiu-d  by  gauze  packing.  Whm 
tho  ubscBBs  has  been  opetied,  the  question  of  the  remould  of  the  appendix 
arises,  and  is  <leei<ied  acconling  to  the  con<]itionit  prevailing  itt  the  timv. 
In  very  acute  cn-sct  in  which  the  appendix  is  intensely  inHanicd.  per 
furateJ,  or  giingrenous,  and  .surrounded  by  thin  pus,  it  is  pasily  found 
and  removed.  In  »iteh  circumstjuices  the  peritoneal  surfaces  an*  mA 
firudy  adherent,  and  do  not  bleeil  verj'  freely.  The  high  mortality  in 
this  class  is  not  due  to  the  removal  of  the  nppeiKlix,  but  to  the  virul^nee 
of  the  infection.  There  is  a  second  cinas  in  which  the  pus  is  thick  and 
locidised  by  |>oritoneal  adhesions,  and  in  which  the  haemorrhngc  is  ralbvr 
copious.  In  a  (luarttr  or  more  of  these  the  ap]H!ndix  lies  in  an 
acces-siblo  poi^ition,  and  cjin  he  remnveil  with  hardly  auy  additional 
oxpORUi'e  of  the  gcnend  peritoneal  eaviiy.  risk  of  extraviisiition  of  |itit 
or  blood,  or  of  lacerating  the  inllamed  and  adbcront  iut«fttines.  Should 
it  be  deemed  injudicious  to  cuntinue  the  attempt  because  of  the  haisraor' 
rhngo  and  risks  of  cxtrnvasation  and  laceration,  it  may  aflorvanU,  in 
not  loss  than  ITi  [>er  cent  of  cases,  be  necessary  to  remove  the  appendix. 
Appendices  which  opcmtoi-s  have  failed  to  remove  have  shewn  con 
cretions  and  septic  cuntentH,  pins  and  other  foreign  bodies,  uleemtion  fJ 
the  mucuus  membmne  and  chronic  sepsis,  stricture  near  the  uaocal  oml, 
ind  intra  itltdomiiial  appundieuhir  fistula  {tridr  Fig.  24).  In  some  of  ibiw 
there  has  boon  a  persistent  sinus  or  a  faead  latk.  Roth  tuliorculosijf  anil 
cancer  of  the  appendix  occasionally  le.ii|  to  the  formation  of  abec«8s,  and 
tho  pro8]>ect»  are.  of  course,  more  favourable  when  the  tulwretdutu  or 
CAiiccroiis  appendix  ]ii\n  been  completely  removed.  Should  it  }*e  necoHMj 
in  ordinary  utsea  of  acute  abscess  to  remove  the  appendix  after  thu  abeoeM 
is  well,  the  ojMBration  is  not  as  a  nile  of  a  partiadarly  complimted 
nature.  I'eritoneal  adhesions  disappear  in  a  re^narkable  manner.  But 
when  a  septic  sinun  or  faecal  leak  is  left,  the  dangcro  of  the  operatiuo 
are  much  grej*ter.  Finally,  there  is  a  third  class,  in  Mdiirh  the  abscess  i« 
large  and  chronic,  atxl  homnietl  in  by  firm  and  tough  udlinsinns  from 
amidst  which  it  is  obviously  impmcticable  to  extract  the  appendix 
without  lacerating  the  intestines,  and,  therefore,  the  attempt  hm  to  be 
abandone<l.  But  in  this  class  I  have  seldom  known  Buhseipienl  Lroubles 
irise.  For  operations  nn  septic  cases  catgur  is  used  for  ligatnres  an<l 
flllures,  together  with  reinfnrcing  »uMir(^s  of  fishing  gtti  in  the  abdominal 
Wall.  To  overcome  the  iiitesiina!  di*t<?ni>iou  and  fuiralysts,  luual  com- 
pIicat4ona  of  acute  appendicular  abMi-Ks  luid  of  septic  perjiontus,  an 
aperient,  auoh  aa  sulphate  of  magnesia,   nuiy  bo  intfoduceU   into  thf 
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caectim  through  the  hulu  at  the  ittutap  ol'  the  appendix  (Sliuilil).  Or 
small  anil  repeiiecl  Hows  of  calomel  shoiiltl  he  yivL-n  lu  suon  us  po»8iW« 
after  the  O[ioration.  Tho  lirKt  dose  usually  con&isLH  of  from  three  to 
five  gmiiis,  the  sulwequeut  ones  Iwiiig  a  ^t^'n  ^^^^  hour.  When  the 
app«ndiL-iU«  is  complicutiHl  by  dilTiioc  septic  peritonitis,  it  nmy  ho 
ilestrabln  to  empty  the  Lliatandet)  iute.stitiu»>  1>y  inuun><  of  »nmll,  niultipli- 
incisions.  Large  jind  ottioient  drainiiKe  tulies  are  inwrted  in  tin;  pelvis, 
and  possibly  in  the  ttunks.     The  wpsii*  may  alsy  bu  combalud  by  the 
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Fta.  91— SamJ-dlositmnMitic.  |titF*'al>i|o»iiial  api^n'lirntiir  natnls.  yr.\*.  An  HCiltfi  bImcm  bod 
\fa»ta  ir|winNl  Xki*  ilraluatir.  Tbri'i-  titviitti*  in«ittfti>U  a  Ii*>tli  al'SC^M  rcrniiil  Lvrti-ntli  Itia  Hcnr, 
■imI  Bnar  it  li*il  discfauignd  iUoll  Uw  apiieadix  it«>  aaiilj  tvciumhI. 

couliniiDUs  inftision  of  normnl  saline  solution  into  ibc  cellular  tisanes 
(Barnard).  A  faewd  leak  may  be  seen  during  iho  operation,  or  may 
Appear  afterwanU  f-tO  in  1000  - -London  H(*spiia1  «t.atiMi«!  (1?<)).  The 
outcome  is  iwiudly  favourable,  and  spunianf-cius  closure  is  the  rule, 
es[K'ciftlIy  when  the  leak  is  c.iused  by  an  acute  infective  inlhimiriation 
or  by  trauttiiitiifni.  Should  lite  leak  refut^e  to  beal,  au  examinaUua  under 
anaesthesia  may  atTord  e^nVlence  that  it  has  a  lining  of  tpucons  membrane, 
and  is  not  likely  to  undergo  spontannoiis  ruro.  Or  a  ailk  lijjatnro,  or 
Hiiiurc,  or  foreign  bridy  way  be  bruiight  to  lij:l)t.  An  ojiemtion  for  the 
closure  of  faec-al  leaks  orfisiulaa  is  raiher  (m-tiIouh,  and  ought  not  to  be 
umlerUkeu  until  due  time  has  been  allowed  for  the  occurrence  of  the 
chun<;cit  which  necessarily  precede  the  cloetire  of  the  aperture.     When 
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the  leak  h&s  beeu  br^e  nii<i  has  Allowed  about  haJf  the  faeces  to  eaeape,  & 
year  is,  in  oiy  opinion,  u  reasonable  puriocL  But  when  thu  leuk  does 
not  close,  it  is  to  bo  KiispticLed  that  tiiLxc  is  uii  ob.'itructioii  iii  thu  Urga 
intaatino,  such  hs  a  atricture  caiisod  by  hyiwrpListic  tiiborculoua  intUninift- 
uon,  oi-  that  t)id  apeniii-e  is  the  stiub  of  tiibcrculoaiii,  oincor,  at^cinomycoau, 
or  other  chronic  infoctivo  disease.  An  examination  under  aniiestbesia  and 
ii  niirroK!:opic:d  inveittigation  might  render  tliu  diagnoi^iH  cloor,  and  also 
shew  that  an  onterootomy  and  intestinal  anastomosis  cotdd  l>e  {>eHuraieci 
As  a  rule  aiKirients  by  the  inotilh  make  fnocul  leaks  wotAe. 

A  very  small  prupurtiuu  of  craaeb  withuu\  abscess  have  not  boon  ciuvl 
by  the  operation.  Out  of  two  huiidreil  of  my  own  casus,  in  which  the 
appendix  waA  microftcopicklly  examined,  in  two  the  ap^HMidix  was  normal 
and  in  three  its  condition  was  doubtful  (18),  and  some  of  those  derived 
no  benefit.  In  sovoral  insUinces  the  opunitiun  has  failed  becauae  tlif 
whole  or  part  of  the  vunnifurm  appendix  had  been  left  behiniL 
8ir  F.  Treves  quoted  one  case  in  which  the  whole  appendix  vai 
left  bohind,  and  I  am  acqnatnted  with  another.  Ele  also  mentions 
cases  in  which  appondicular  stiim[>s  had  been  left  and  caused  renewr<) 
att.'icks.  In  one  the  slump  was  half  an  inch  long,  and  in  anotlier 
it  UMS  thr^'fCMiiiartors  of  an  inch  long.  A  portion  of  the  appendix 
may  be  left  behin  1  when  the  caecum  is  of  the  foeud  ty|)e  and 
acutely  inOamcd.  For  instance,  J  o})enotl  an  acul«  appendicular  abace« 
in  a  boy  aged  three  and  a  half  years,  and  removod  the  appendix  bjr 
amputating  through  the  cone,  by  which  it  joined  the  caecum.  Tba 
patient  got  well,  but  a  small  sinui>  remained  at  the  centre  of  the  «car. 
This  was  lined  with  mucous  memlinmc,  which  conUunod  lymphoid 
follicles  like  thtyxe  uf  the  apjHindix.  ft  was  fiMind  that  all  the  appendix 
had  not  been  removed,  and  that  its  ojian  end  was  fast  in  the  scar,  forming 
an  extra- peritoneal  appendicular  fistula.  Another  three^^nartcrs  of  wi 
inch  of  appendix'  was  removud.  and  recovery  ensued.  In  anuthor  cate 
an  nciU'e,  localised,  intra-peritoneal  np{Kmdicular  abscess  wa^  o)teni.-4l  bjr 
another  siir^ieon,  but  the  (Naiont  did  not  get  well,  and  a  siiiusj  continued  to 
discharge.  At  a  second  operation  I  removed  an  inch  of  vermiform  appendix 
with  an  intra-abdominal  appeitdicuhir  fistula  at  its  end.  AVhcn  the  caeosl 
peritoneum  is  so  intensely  inflameti,  as  it  was  in  that  case,  it  is,  of 
course,  not  alwiiys  eiisy  to  toll  during  the  operation  whether  the  whole 
appendix  has  t>een  leniovod.  But  when  symptoms  contitme  after  th« 
appendix  has  Iwen  pro(«rly  taken  away,  then  it  is  to  be  fearwi  that  eomf 
('X)mplication  niiy  huve  (•sr-tped  the  vigilance  of  the  phyt^ician  or  nf  the 
surgetjn.  Or  a  eonipleto  error  in  dia<;natls  may  have  been  committe<l«  and 
some  other  disease  have  been  mistaken  for  appendicitis ;  such,  for  oxamfJe, 
as  a  renal  or  ureteral  calcidus  or  cholecystitis.  AOections  of  the  colonr  oi 
the  right  kidney  and  ureter,  of  the  gall-bhiddcr,  of  the  peritoneum,  at, 
for  instance,  tuberculous  peritonitis  j  or  in  the  female,  of  the  ut«rU8  and 
its  appendages,  arc  some  of  the  coninumcst  complications  of  ap[H-!irliritif. 

Cautious  observers  are  scldum  dt!C4.>iveil  In  the  diagn<isis  of  appt-n* Ileitis, 
and  the  certainty  is  greatest  when  it  is  the  rule  to  submit  ever}*  doubtial 
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or  irrc^alu*  case  to  a  ]>eiind  of  clinical  ohservation.  During  this  ic  may 
bo  neciiSBarv  in  make  iiri  oxainiruition  under  nrinesibt^siu,  or  to  inspect  the 
interior  of  llio  bladder  with  the  cvst^acniMj,  or  to  tiike  uii  x  rtiy  photogni]>h. 
When,  aft^r  an  o[jcmtion.  iho  niicroseopic  txaniinaiion  liaa  pnivtHJ  that 
the  »p{R>ndicitis  was  tuhfivulons,  cancoroiiB,  or  actinumycotic,  the 
ultimati?  ontoomo  in  not  within  iho  aintrol  of  tho  mirgi'f^n,  as  it  is  in 
oniitutry  cases  of  chronic  nlcernlivo  appendicitis.  The  dist-jisea  which 
have  been  mistaken  for  appendicitis  ara  roforrcd  U»  on  p.  6 IS. 

It  it  to  \ye  renienil>ere<l  that  surgeons  aro  not  infi-equently  railed  upon 
to  remove  the  appendix  as  a  prophylactic  measure  after  the  de]Mrtnre  of 
acute  altacka  uf  inlliininiatii^n.  In  mxch  ciieuniBljuices  the  niicro»copieul 
sections  may  W.  normal,  or  shew  nothing  hut  the  faintest  tnico  of  tho 
antiM^c<ient  inflamniatimi ;  but  nevertheless  it  is  unreasonable  to  reproach 
tbe  sur^on  for  havin^;  removed  a  normal  appendix.  Furthermore, 
»n-geons  are  not  infn-i(ueiitly  called  upon  to  upomtv  during  the  ipiiol 
fttago,  and  when  they  arc  dependent  ujmn  others  for  information  as  to 
what  occurred  during  tho  acute  attack  and  for  a  correci  diagnosis.  But 
nevert.hele(is  it  remains  true  that  appendicectomy  is  one  of  the  safe-st  and 
most  successful  of  nlxlominal  opcmtiuns. 

C.  B.  LooKWoOD. 
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COLIC 

My  W.  IIAI.B  Witmi,  M.D.,  K.n.C.P 

Colic  is  a  very  old  word,  which  originally  meant  n  severe,  suddeo 
abdominal  \mn  thiit  wils  &up|josed  to  be  duo  to  some  morbid  eoii- 
dilioii  of  the  colon.  Now,  (or  some  foreign  niithors,  it  inchitlos  mjr 
Kiiddtiri,  slirirp  :ib(loniin:t1  pjiiti,  Jind,  Ihi^rcfonr,  it  is  obviuiu  tbiil  there 
may  be  as  many  varieti<-s  of  colic  as  there  :tre  iilMloniinal  or  jieliTe 
organs,  or  even  moro.  The  laity  linve  pvon  the  word  u  still  wider 
tjigiiiticMiicc,  utid  we  find  a  stiddt'ti  shiirp  paiti  iit  uny  pnrc  of  the  liody 
called  colic,  for  instance,  a  sudden  pain  in  the  head  is  cnlled  "  hvftd 
colic."  Some  writers  have  att*nipted  to  limit  the  iiae  of  the  w<>rd 
accoriling  to  the  supposed  modi-  of  production  of  the  pjiin.  Tht», 
Traubc  suggests  that  colic  should  mt'an  ilio  piuri  produced  by  the  coi^ 
tnwtion  of  the  luusculir  walls  of  any  viscus,  the  naliiral  issue  of  whtcbl 
nbslnicted ;  while  other  authorities  would  limit  the  wonl  to  abdoroii 
pdins  which,  because  they  have  no  obvious  cwise,  Kre  tbou^t  to  lie 
noumlgtc.  I  believe,  however,  that  among  medical  men  in  ICngland  the 
word  UBually  mujitia  a  ttharp,  sudden  [mtu,  having  its  seiil  either  in  the 
pelvis  of  the  Itidnev,  ureter,  gallbliuidcr,  biliary  dueta,  or  inlt^ine , 
hence  we  speak  of  renal,  biliary,  or  inte.stinal  colic ;  but  we  niuit 
rcmontber  that  U)  »ay  a  [nitient  is  sulVering  from  colic  is  not  a  diiignuAS. 
For  ii  diagnosis  the  cause  of  the  pain  must  be  discovered.  Iteiial  and 
biliary  colic  aro  described  in  other  articles,  and,  therefore,  tntestinid  colic 
oidy  will  1«  considered  here  (see  also  art.  "Enteralgil^"  (>.  405). 

The  {Kiin  usually  comes  on  suddenly,  without  waining,  but  oceoAimully 
it  is  preccilnl  by  nausea,  en>clAtion>«,  slight  intra-abilnminal  n-  iir 

borlM>rygnii.     It  ie  iiearl)-  idways  referrwl  either-  to  the  nct^  ■  -i^i 

of  the  uiidiilieus,  or  rather  alKive  it  over  the  colon  :  and  it  may  radiule  in 
various  directions  altout  the  alkdomen,  or  even  beyond  it.  It«  moit 
imitortant  chanicteristic  is  the  gripinji,  and  the  patient  eomraonly  describr* 
il  OB  stAltbing,  cutting,  teaiing,  or  boring ;  it  h  often  excniciaiing,  and 
the  Guffercr  to:v(cs  hImuI,  seekinii  relief  fust  in  one  {losiiion  and  then 
in  anuilier,  but  in  the  end  luually  choosing  one  in  which  he  can  press 
upon  the  anterior  abdominal  wall  Thuii,  he  may  lie  on  his  bock  .ind 
nib  tlie  abdomen  with  his  hands;  or  he  may  lio  on  his  face,  prcA^ing  the 
tibdnmou  against  a  pillow.  This  relief  of  the  iwin  of  intestinal  «*»lic  bj 
pressure  is  of  much  imporunce  in  distinguishing  it  from  that  of  |>critonitis, 
which  ia  increased  by  pressure  ;  but  it  must  lii>  re!ni'ml>ered  tluit  il  the 
colic  be  Hfi^iociated  with  organic  di«eiute,  or  great  disteUMon  of  the  inloiitini*, 
prewure  may  incretwe  tlio  pain. 

Intestinal  colic  is  paroxysmjil.     The  paroxysm  may  last  a  few  minutes, 
many  hotirs,  or  even  a  couple  of  days  ;  btit  it  nsually  re;ises  as  mitldwdy 
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u  it  Itv^iiii,  und  tfai)  end  may  be  coincident  uith  the  escape  ol  gas  from 
th«  Jimii».  ( )ften  an  attack  consista  of  a  serica  of  fruqnont  jiaroxysniB  ; 
ihoir  number,  duration,  severity,  anil  the  length  of  the  iiiton-al  hctween 
them  are  »ll  moet  variable. 

Ill  a  mild  case  of  culic  the  pain  aloiio  Httniel^  attention,  hut  if  it  in 
ivorc  other  syniptonis  may  he  ohsorvtd.  The  mere  intcuaity  «f  the 
pain  may  cniise  the  pcuient  to  shii^'k,  and  even  to  break  out  into  a  cold 
clammy  tiwcat,  and  then,  after  it  li<ig  passed  away,  there  is  a  feeling  of 
>vuikiicsit  and  faintneas.  Tlie  cm inte nance  tRoft«n  anxious,  but  it  rarely 
asaunies  an  exti'cme  degree  of  the  abdominal  character.  Although  the 
temperature  is  usually  rather  stihnonnal.  it  must  lie  romembi^rcd  that 
oci-asioitally  it  is  raided  a  degree  ur  m,  for  if  lliis  l>e  furgoltcii  serious 
rai'ftake^  ma_v  be  niadi'.  AVhen  the  tempcnitiirc  is  raise<i  the  pulse  is 
prr>iKirtionat«!y  fiiiickenwl  :  but,  nthenvisei  if  the  pulse  he  alterpd,  it  ik 
conimoidy  a  little  sloweil,  and  it-s  picsKurc  and  volnme  di  mini  shed.  The 
alidomen  is  nearly  always  somewhat  distended  ;  and  it  may  be  pocMiible 
to  note  the  coils  of  intestine  stretched  by  the  gas  within  tht-m,  tu  see 
ihe  peristaltic  wave  jvass  alung  them  coincidently  with  the  paroxysms 
of  I'ain,  and  to  observe  the  collapse  of  the  intestine  when,  the  obstruction 
having  Wen  overcome,  the  gua  escapes  and  the  \mn  viiaaos. 

Vvry  ufteii  the  abdimitnal  muscles  are  retlexly  cuntractod  and  the 
abdomen  becomes  hard  and  rigid  ;  oecasioiially  the  testicles  are  retracted, 
and  l-^chhorst  adds  that  even  priapism  may  be  o1>6ervcrl.  Kauseji  and  the 
vomiting  of  stDnll  quantities  of  sour  fluid  are  by  no  means  uncommon ; 
and  there  may  bt^  a  constant  desire  to  micturate,  even  with  an  empcy 
bhdder. 

It  is  highly  prolxiHle  that  the  pain  is  due  to  the  forcible  contraction 
of  the  unstriped  musi'lc  of  the  inteiitino  against  an  obstacle.  The  reasons 
for  this  lielief  lu'o,  tluit  the  contractions  may  sometimes  be  seen  through 
the  alaloininal  wall,  and  that  the  pain  closely  resembles  that  iiroduced 
by  the  cunlractioii  of  the  muscle  in  the  wall  of  the  c-yntlc  duct,  or  uf  the 
ureter,  when  there  is  an  obatnicLion  dufl  to  a  gall-stone  or  a  renal  cahtulus. 
U  will  bo  noiiwd  that  in  l»oth  these  Instance^i  the  characteHstie  sharji, 
griping  pain  is  produced  by  the  aliempt  to  mercome  an  obstacle  of  recent 
formation  which  may  lie  disloilgcd,  and  that  we  do  not  usually  tne«-t  with 
this  pain  when  neither  uf  tliese  conditions  is  fulfilled,  as,  fur  instance,  in 
jaundice  due  to  the  pressure  on  the  common  duct  by  cancerous  glands  in 
the  transverse  fijynire  of  the  livi-r.  So  also  in  the  intestine,  it  is  probable 
that  in  most  case«  of  colic  the  cause  of  the  ]Miinful  muscular  contrnciion 
is  some  obstacle  which  has  not  long  been  there,  and  which  there  is 
some  chiuiee  of  dislodging.  This  view  harmonises  well  with  the  fact 
tlmt  ordinary  colic  is,  of  itself,  rarely  if  ever  fatal, 

Dr.  llerliert  V.  Hawkins  has  deseriljed  cases  of  alidominal  pain  which 
he  l)elieves  to  lie  due  to  »>[>,iiii:i  of  the  intesttne  without  any  obstacle.  In 
one  case  the  alxlomen  was  opened,  and  a  portion  of  both  the  large  ami 
Qioall  iKiwf^l  could  be  s«>cn  cmitracted.  lie  fftaifi;  that  t.he  large  intestine 
raoro  often  implicated  than  the  small,  and  the  cuevniu  and  sigmoid  are 


the  nio6t  common  soutit  of  the  trouble,  hence  the  condition  is  often 
misiAkon  frn-  ap|>onfticitis.  It  is  e«iimliy  common  in  men  anfl  woroon, 
and  most  freijuent  in  emotional  people  between  20  nntt  50.  Neurastheni* 
nnd  byiKJchondriasts  arc  awociiktcd  with  it.  All  the  sulTerers  sre  con 
atijMite<l.  The  jiain  conies  on  in  aUiickii,  the  dui'atiun  of  which  ra:iy  be 
hours  or  days,  and  the  disease  may  lisi  years.  Sometimes  the  pmn  U 
hardly  more  than  a  discomfort,  ami  altiiou^h  it  is  relieved  when  the 
IioweU  are  o[HMU)d,  a  senBation  remains  thitt  tht?  iiroccss  is  not  complete 
In  a  very  few  cases  it  i«  prohahle  that  aKiomiiial  fwiin  in  duo  to  a  real 
neuralgia  of  the  intestinal  tiervcfl  ;  such  caftcs  may  l>e  called  enteralgia. 
In  n  case  of  thiii  kind  lugjarotomy  was  pcrfonned  under  the  imprecdoa 
that  there  wjis  strangulation  hy  a  bjuid  (Aahe). 

Thf  commonest  variety  of  colic  ia  that  of  young  children,  in  whom 
the  [Miin  is  recognised  by  their  cries,  by  their  rcetlosaneaA,  and  the 
(Imwinj;  n\>  of  their  legs.  It  i»  duo  to  imiJfnpor  feeding,  and  is,  ihere- 
foro,  much  commoner  iu  hand-foil  than  in  hrcast-fvil  UaliioK ;  it  may  he 
met  with  in  tho  latter,  however,  when  they  arc  allowed  lo  swallow  too 
much  milk  at  a  time.  The  result  of  the  improper  feeding  is  that  gaa — 
due  perhaps  to  decomposition  accumulates  in  the  intestine  aixj  distends 
it,  but  cannot  bo  diswipatod  because  the  presenc«  of  fj»cee»  or  uncliguiitod 
curdu  prevents  its  pjissage  onwarda.  The  child  is  often  relieved  by  an 
evacuation  of  the  bowela,  or  by  enictations  of  Hatus  from  the  month. 

The  preventive  treatment  eonsiata  in  allowing  small  qiinntitJes  only 
of  food  at  a  time  ;  and  if  the  child  Ih;  hund-fed,  liuio-watcr  or  fresh  barley 
water  should  be  added  to  each  ration  of  milk.  If  even  then  it  luOiir 
from  colic  the  milk  should  be  prodige«ted,  or  artificial  human  milk  nhould 
I>e  employed.  For  inimc<littto  treatment  durini^  wn  attiwrk  of  infantile  colic 
warm  fotnontationa  should  Im  applied  to  the  abdomen  ;  in  a  severe  ca^tc  nn 
euonia  of  six  or  eight  ounces  of  wtirm  water  should  be  administered,  and 
A  grain  of  mercnry  and  chalk  night  and  morning  by  (he  mouth  will  U 
found  useful.  In  milder  cases  a  warmed  flannel  binder  round  th* 
alxlomen,  and  a  mixture  of  one  grain  of  bicarbonate  of  sotliuni  with 
two  or  thrpo  minims  of  tincture  of  gentian  in  dill  water,  or  poppennint 
water,  sweetened  with  a  little  syrup,  ^ivcn  three  or  fnur  tjmea  a  day, 
will  generally  afTonl  relief.  Newdwrn  thihJi-en  may  suffer  Intm  roKc 
due  to  retention  of  meconium.  Forgctfulness  that  Hcnocli's  purpun 
(see  Vol.  V.)  causes  severe  abdominal  colic  has  more  than  once  led  in 
errors. 

It)  ndidts  the  mo«t  im{K>rtaiit,  if  not  the  cDmmonest>  form  nf  colic  t^ 
that  due  to  K>iu).  This  metal  causes  constifMtion,  and  the  murictilAr  cr>n- 
Lractious  which  ensue  in  the  attempts  to  overcome  this  aro  particularly 
prone  to  give  rise  to  severe  colic  {ei<U  art  "Lead  Poisoning."  Vol.  IL 
Part  I.  p.  104-1).  It  is  stated,  eepecially  by  German  authors,  thai  copper 
will  produce  a  form  of  colic  very  closely  resembling  that  due  lo  Icail.  \mt 
it  is,  I  believe,  very  rare  in  thiri  couiitr}'. 

The  simplest  variety  nf  colic  seen  in  adnlla  is  that  arising  from  con- 
Btipaiion  :  and  it  ia  obvious  that  this  form  is  analogous  tn  the  hiliiu-y  or 
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rciKtl  colic  produced  bv  gall-atones  or  rciml  calculi.     Its  treatment  is 
di)H.nia»c<l  under  ilie  lie;tc)ii»g»  of  con titiiKi lion  »nd  facail  impnctiuii. 

The  moat  chanictenstic  colic,  however,  is  that  which  is  aaaociated  with 
certain  %*nrietie8  of  indijrestible  and  irritftting  food,  Unrip«  hard  fittits, 
ch  as  apple-s  and  peara.  or  nuts  or  Khcil-liBh  in  lurj^o  (piantilies,  are  verj- 
nion  cauBes  of  it ;  but  individiial  (iigt'stioim  differ  so  widely  that  no 
defiDito  list  of  dangerous  articles  of  food  can  Ito  ^ivon.  In  ilieso  cases 
ibc  colic  in  usually  associated  with  cunstipatioii,  and  the  cause  of  the 
pain  is  the  same  as  in  the  former  varieties ;  soiactinies  the  irritant 
matter  cautics  diarrhoea,  yet  even  then,  although  the  indigestible  foo<l 
be  sufficiently  instating  to  net  up  some  enteritis  and  consequent  diarrfaoen, 
the  ntasB  may  remain,  lilocking  np  the  mlilirc  of  the  intestine  and 
causing  colic.  The  treatiuetit  is  ubvinus ;  namely,  re&t  in  bed.  hot 
fomentations  to  the  abdomen,  and  a  simple  purge,  such  as  castor  oil,  to 
get  rid  of  the  irritant ;  when  the  j*ain  Is  severe  ten  or  fifteen  drops  of 
laudanum  may  be  added  to  it.  and,  should  the  bowels  not  act  in  a  few 
Iioiire,  the  ni(.-«licinc  ought  to  be  repeated.  If,  owing  to  nausea  or  vomit- 
ing, or  for  any  other  reason,  it  is  inadvisable  to  give  a  purge  by  the 
mouth,  a  pint  of  warm  soap  and  water,  with  some  castor  oil  ailded  to  it, 
may  be  thrown  into  the  rectum. 

If  no  treatment  were  adopteil  the  contmctiuns  of  the  intestine,  after 
causing  much  pain,  would  nearly  always  overcome  the  diflicnity  in  the  end  ; 
the  irritant  would  bo  passed  and  the  patient  would  recover.  The  cases 
in  which  this  result  would  not  follow  are  those  of  imi«aotion  of  faeces,  or 
of  foreign  iK^dics.  such  as  gull-slones,  In  the  intestine  ;  In  these  casein  the 
patient  is  said  to  sutler  rather  from  intcatinal  obstruction  than  from 
mere  colic. 

There  is  perhaps  no  ailment  in  which  a  dta^osls  is  more  important 
than  in  colic.  Many  a  patient  who  has  died  of  [H.*ritonitis,  acute  intestinal 
nlistnictioii,  or  apiwndicitis,  might  have  l>een  saved  had  he  not  Iwen  treatwl 
at  first  under  the  inipretisiun  tliat  he  was  snfTering  from  colic  due  to 
^irritating  food ;  and  although,  as  Faggo  says,  severe  colic  forms  an 
^KoEceptinn  to  Sir  8.  AVIllcs's  aphnriAm  that  if  the  pain  in  the  abdomen  is 
^Ko  severe  aa  to  cause  the  patient  to  send  for  a  medical  man,  this  in  itself 
I  proves  the  administ ration  of  a  purgative  to  be  unjustifiable,  yet  the  very 
'  fact  that  coUo  is  the  only  exception  shoidd  make  us  veiy  cutitious  in  our 
diagnosis. 

Acute  intestinal  ohstniction  presents  the  greatest  difficulty,  and  if  the 
sulTorer  be  seen  early  a  diagnosis  i.«i  often  quite  imi)09sible.  To  such  a 
patient  a  purge  is  nearly  always  a^lministerod,  especially  if  there  bo  any 
evidence  that  an  unusual  article  of  fooci  has  been  eaten  ;  but  if  this  fail  to 
benefit  him,  and  particularly  if,  as  testified  by  frequent  vomiting,  hy  his 
appearance,  and  by  the  state  of  his  pulse,  he  obviously  and  ijuickly  becomes 
very  ill,  the  purgative  should  on  no  account  lio  repeated,  for  the  case  is 
probably  not  one  of  simple  colic ;  and  if  it  ia  not,  purgatives  are  the 
wont  possible  drugs  to  use. 

Perforation  of  a  hollow  n'sctis,  usually  the  stomach,  is  also  at  first  sight 


often  regarded  lu  colic ;  but  it  quickly  either  rosemhles  intestinal  obetrao 
tinn  ur  loadfl  tn  ndvioiiA  liciito  peritoiiitii;.  This  ncci'loiU  u  fliittingitMhod 
from  colic  by  the  fuut  thai  pressure  increuses  tUe  pain,  the  pain  ia  iDurv 
(lifTui^e,  the  uiHtomoa  ih  not  ao  often  itjiiid,  it  iimx  not  move  on  raapjra- 
lion,  the  teinpeniture  is  commonly  a  littlt>  raised,  tite  pnl«e  and  exprcttiou 
arc  more  chamct^ristic  of  abdominal  disoajto,  and  the  vomiting  U  more 
sovere.  liiu  sm  any  of  these  sympLoius  may  accompany  colic,  much 
cuiilioii  K  nticcssary. 

Appi'Dilicitis  is  sometimes  mistikcti  for  colic,  but  in  this  malady  a 
little  care  will  iisualiy  prevent  a  Riistako. 

Tiioro  are  uther  conditions,  which  may  bo  cunfouuded  with  iniogtinal 
colic,  in  which  an  error  is  of  less  imimrtanre,  for  a  pnr^tivo  will  do 
no  great  harm  ;  it  must  he  romemlwretl,  howpver,  that  a^iart  from  lead 
poisoning,  severe  intestinal  colic  is  in  adults  a  much  rarer  ronditinn  than 
is  oonimonly  supjxiscd.  In  numbers  of  vwnx  of  icrial  colic  ilir  real  ratue 
of  the  pain  is  overlooked  because  it  closely  resembles  that  of  intA.>stiual  colic^ 
which,  agiLiu,  may  likewise  be  closely  simnlatcl  by  that  due  to  a  atoiiu  io 
the  cystic  duct.  If  the  stomach  he  distended  with  gn»  which  it  cannot 
eject,  the  pylorus  ami  cardiac  opening  bi-in>;  presumably  tliMctl,  tbo  \mn 
pro*hu"ed  inav  be  very  like  that  of  iiitcBtina]  colic.  I  liavo  also  known 
chat  form  of  gastric  jutin  which  comes  on  some  bout's  after  ftxMl.  and  it 
relieve<l  by  an  alkali,  to  simulate  culie.  In  exceptional  casen  oihrrr  gantric 
pains  may  give  rise  to  ditliculty  ;  and  the  possibility  of  neuralgia  of  ibc 
dorso  bunbar  nerves,  of  diiiease  of  the  alMlumina]  muscles,  uf  tpinal 
disease  or  of  locomoUir  ataxy,  must  bo  borne  in  mind. 

There  are  nmuy  conditions  of  the  intestine  which  induce  |Htiu  very 
like  the  colic  just  described  ;  Aome  authors  would  say  that  such  con 
rlitio[ia  j^ive  rise  to  colic,  others  that  the  |>ain  was  colicky.  It  mutUTs 
not  which  word  is  med,  so  long  as  it  is  remembered  that  or;ganic  disraae 
of  the  intestine  may  be  confounded  with  the  class  of  cases  I  h»v«  heea 
describing.  For  instance,  in  oiitcntis,  simple  non-ulccmtirp  colitii, 
murous  colitis,  ulcerative  colitis  and  inte-t^tina)  tnali^ant  disease,  th»  paio 
may  be  sudden  and  giipirif;,  and  thus  ^ive  lise  to  misaf>pi-ebert>*iott. 
/Isrjiris  htiHhncvUlf.t,  by  roHi-x  action,  riccasionally  sets  up  iwroxysnial  iiainful 
attacks ;  and,  lastly,  griping  pain  conmi<mly  reaiOta  frttm  purpttivvK. 
Some  authors  describe  a  rheunuitic  colic,  and  suppose  that  such  ctw« 
are  due  to  exposure  to  cold ;  but  we  have  very  little  exact  infomution 
about  them,  and  tbcy  are  certainly  far  fmm  common.  Ingestion  of  cold 
liquids  or  fce^  will  occasionally  give  rise  to  colicky  iwitui.  It  must  not 
be  foi-gulten  that  certain  c;isi'-s  of  influenza  are  ushered  iu  with  suddan 
piun  in  the  aUlonien. 

We  now  pass  on  to  n  very  difficult  subject ;  namely,  to  consider  how 
far  some  oav.^  of  cotic  may  be  callod  functional  and  fall  under  the  heading 
of  neumlgia  or  hysteria.  It  must  be  liorne  in  mind  that  the  .sunsiiivimfw 
of  the  intestinal  mucous  membmne  varies  very  much  in  dillVTent  [ntsjius  ; 
and.  as  I  have  «ud,  some  articles  of  fuoil,  which  io  a  6trong.  healthy  man 
would  be  innocuous,  might  in  a  weidc,  sickly  woman  act  as  irritiiula  and 


give  rUe  to  colic  We  miist  aleo  remember  that  the  abdominal  organs 
arc  niiioh  under  the  influence  of  nervous  conditions.  For  instance, 
hysteilcal  vomiting  is  not  uncommon.  Numbere  of  kidneys  ni-o  es]X)»eil 
by  surgeons  under  the  imj^rcssion  that  a  stone  is  piTScut  and  none  is 
found  :  and  in  one  case,  the  openitiun  having  proved  fatal,  nn  stone 
could  he  discovered  nt  the  post-mortem  examination.  Friiiht  will  pro- 
duce diArrhoea,aiid  lunatics  often  complain  oritainful  intni-nbdominuj  scusa- 
Liunn.  There  is  then  a  considerable  probability  that  sitme  ca«ee  of  colic 
may  fall  under  the  heading  of  neuralgia  or  hysteria  ;  liut  it  must  never 
be  forgotten  that  such  a  diagnosis  should  not  be  final  until  every  alt«mpt 
htt«  lieen  made  to  exclude  it  (»tV//*  p.  4ii6),  The  most  troublc^jme 
hysterical  cases  arc  those  with  intense  pain,  rigidity  of  the  alKlominnl 
muitclcs,  and  »ii|H:rHcial  cuUmeouii  tendenieK.'t.  In  tliene  cnten  the  renem- 
lilance  to  peritoniti«  is  very  close,  hut  it  will  usually  he  found  ihat  dceji 
pressure  is  not  more  painful  tliau  suporticial,  OiHt  pressure  is  not  objected 
to  if  the  patient's  attention  is  distracted,  and  that  oilier  bysteric-al  symptoms 
are  present. 

In  nervous  women  pain  closely  resembling  colic  may  be  due  u> 
discfuie  of  the  pelvic  organs. 

Many  imthont  hure  suggested  tliat  in  cases  of  colic  oi^nic  disease  of 
the  intra-abdominal  ganglia  and  Bym|Mithetic  nerves  might  exist :  there 
is,  however,  no  evidence  of  tliis.  I  have  liad  patient*  under  my  care  in 
whom  the  alxloniinal  ganglia  were  invaded  by  growth,  but  they  bad  hail  no 
colic  1  have  elsewhere  (3)  shewn  that  in  the  human  udult  the  scmiluiuir 
ganglia  are  extremely  variable,  both  miwroscopieally  and  microscopically. 
Of  ttie  morbid  anatomy  of  the  intra-abdominal  fiym]Mithetic  ftlircs  wa 
know  nothing. 

\V.  Uale  WUITK. 
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CONSTIPATION 

By  Sii  L.tPDEk  BkrKTiJX,  M.D..  F.R.S. 


lyslology  of  Faecal  Evacuation. — In  order  to  understand  clearly  the 

etinii  of  ilu'  various  cundiiii-iis  which  prwluce  consti|>ftiion  and  diuiThoca, 

il  i«   rictTAsury  Im  conwider  the  physiology  of  the  fwecal  evacuation.     Tlie 

inivstinul  cuntcnUtaru  moved  onwards  by  iteristoltic  action  in  a  dtrectitm 

from  the  stomach  towards  the  anus,  until  they  arrive  at  the  rectum,  whore 


their  presence,  by  reflex  iiction,  calls  npon  the  muscles  of  the  abdomiBal 
wall  to  aid  in  their  expulsion. 

The  mc>vi!niuiit44  uf  the  inttwtine  ;ire  of  tvro  kinds:  (i.)  pcristAltic,  in 
which  contraction  takes  place  at  some  part  of  the  bowel,  and  gnultiallj 
pftsfles  down  for  a  certain  disliince ;  (ii,)  swinging  movement*. 

It  is  very  rare  for  |>cmtaltic  movoment  to  continue  along  the  whole 
bowel;  it  ustndly  exterulM  for  u  certain  diKtanw  only,  and  thmi  s(*ij»; 
but  ft  new  movement  may  bc^in  shortly  afu-rwards  at  the  plico  when* 
the  fii'st  peristaltic  action  stopped,  bo  that  by  successive  movomonts  of 
dif!er(jnt  patta  i>f  the  buwcl  the  contents  are  moved  on  from  the  one  end 
to  the  other.  The  swinging  or  pendiilum-Iike  nuiveinenta  are  probably 
produced  chiefly  by  the  longitudinal  tiln-es.  When  ohflen-ed  in  the 
iiitenttnes  after  the  nbdomcu  has  Ixh'Ii  npcntMl,  they  do  not  »ooni  tn  havo 
any  |jarticular  etlect  one  n'ay  or  another ;  but  in  all  prubability  they  am 
uscfid  in  restoring  the  bowels  to  their  former  position  after  tlicy  luiva 
fihifteil  from  it  by  pertfttaltic  action. 

Peristaltic  action  is  ufiutilly  moderate ;  hut  it  may  Bometinioa  be 
exceedingly  violent-,  both  in  amount  and  duration.  OccasionaKy,  violent 
peristaltic  action  occurring  over  short  distances,  but  not  extendin>^  down 
the  Ixiwel,  appojirs  simply  to  give  rifMS  to  borl»orygmi ;  but,  vvbi'n  exces- 
sive, and  ext«ndin^  along  the  whole  length  of  the  intestine,  it  pvcs  rise 
to  dian-hoca.  The  ordinary  [leristattic  action  and  the  swinging  move 
manta  may  bo  regarded  as  the  normal  movemonte  of  the  boweL  Tho 
exce^irely  violent  pcrifitaltic  action  which  gtve«  rise  to  diarrhoea  may 
be  looked  upon  aa  pathulogical.  A  common  form  of  pathologicnl  move- 
ment is  a  tonic  contraction,  which  c"nvcrta  the  atjfi  and  elik.tic  l>owttl 
almoxt  into  a  rigid  rod.  Not  infi*equently  this  can  be  felt  through  thm 
nl>dominal  wall  in  persons  sufliering  fi-om  chronic  inttfriinal  catarrh,  frnm 
obstruction,  or  from  abnormality  in  the  nerve-supply,  as  in  leail  rolic ; 
and  when  it  iKcurs  extensively,  as  in  liuid  colic  or  certain  diftcuacs  or 
abnormal  conditions  of  the  brain,  the  abdomen  becomes  retntcted,  and 
Msumcs  the  form  l<>  which  the  name  "s».'«pboid  "  has  l»ei'n  applii.-il.  The 
short  peristaltic  actions  which  give  rise  Uy  horlMMygini  may  be  looknj 
upon  la  interniediate  between  |iathologica1  and  physiological  conditions, 
inasmuch  aa  they  do  not  occur  in  ordinarj'^  circumsUnces,  but  yet 
cause  no  pain  or  other  abnormal  symptom.  'I'hey  are  so  commonly  diw 
to  emotional  causes  tluit  thch'  occurrence  was  formerly  regarded  am  u 
e^Hdcnce  of  the  emotion  of  compussion  ;  and,  indcc<l,  the  tcnn  "  ^mindings 
of  the  Itowels"  was  used  l>y  the  old  Hebrew  prophets,  for  example,  as  a 
synonjin  for  compassion  itself:  "Where  are  the  soundings  of  thy  Utwria 
tuM-ards  ino  ? "  or  again,  "  My  bowels  shall  sound  like  a  harp  for  MouK" 

It  has  been  supposed  by  some  authors  that  in  peristaltic  action  the 
stimulus  to  contraction  is  simply  jinHsed  on  from  ono  muscular  fihrv  to 
another :  but  this  seems  imlikcly,  and  it  is  nuicKmnre  pmlabic  Lhat« 
although  the  atimidua  may  travel  t-o  some  extent  along  the  musclw,  it 
does  HO  chiefly  alutig  the  nerves.  The  movements  of  the  liowcls  originate 
in  nervous  impulses  supplied  to  the  muscular  Abraa  by  Anerhach'i  plexus. 
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which  lies  IwtwMii  the  longitudimil  and  circular  layers  of  the  intestinal 
nl^iBcle.  The  small  intestine,  and  the  greatiT  iiart  of  thci  large,  have 
thuir  movements  regulated  fi-um  the  spitial  cord  and  svinpalhetic  ploxiised. 
As  the  greater  [nu-t  of  the  intestine  workn  inde|>etic]critly  of  the  will,  the 
nerve  Hhres  which  reach  it  fix>m  the  cord  |ki£8  through  ihi:  gangliated 
chain  of  the  M'mpathetic  a^  well  as  through  plexuses  in  the  alxiomen 
itself.  The  8U«miwh  and  ret-tum,  however,  are  more  under  the  control 
of  the  will,  and  they  are  pjircly  iunervateil  directly  fn>ni  the  hrnin  and 
spinal  cord.  The  stomach  receives  its  inller^'ation  in  part  dii-ectly  from 
the  brun  through  the  left  vagus,  and  in  part  indirectly  tlii-ough  the  right 
vajfus  which  entcnt  the  eoiai-  plexuses.  The  lower  part  of  the  sigmoid 
flexure  and  the  rectum  receive  fibres  from  the  first,  second,  and  third 
i;.tcnil  nervoa,  which  do  not  pai»  throvigh  ihegangliHti-^l  Kyrn|»iitheticcord, 
hut  enter  into  the  hypogastric  plenis  and  then  ])a3s  onwards  Ut  the  intes- 
tine. The  secretion  of  tiie  i;miill  iutc^tuit.'  has  its  regulating  ccutres  in  the 
superior  and  inferior  mestintcric  plcxujca ;  for  if  uU  other  jiarls  of  the 
nervous  system  be  destroyed  while  these  are  left  intact,  nu  abnormal 
Rocnttiim  oceui-s  ;  hut  if  they  are  defltmyfd  a  copious  secretion  takes 
])lace  in  the  small  iutcstinc,  just  us  if  all  the  nerves  which  pass  thri:iugh 
it  ha^l  been  cut. 

The  vagus  and  the  splanchnic  nerves  which  enter  into  the  solar 
plexus  have  different  fiuictions.  The  vngiiR,  as  a  rule,  stimulates 
intestinal  movements,  while  irritation  of  the  splanchnics  arrests  them ; 
but,  under  certain  conditions,  these  cflccl«  may  bo  reveraed,  and  the 
f^agus  may  have  an  inhibitory  and  the  splanchnic  a  stiniulatin.L;  action. 
It  h)»a  heen  stated  by  von  Ri>it.-h  that  tlie  vagu**  innervates  the  longi- 
tudinal muscles  of  the  iutesttue,  and  the  splanchnic  the  ciiciUar  muAclca. 
The  fiplanchnica  aUo  contain  vasomotor  fibres  which  cause  the  intestinal 
vessels  U)  contract,  and,  through  the  anaemia  which  they  can  thus  pro<Ince, 
may  exert  a  secondary  action  upon  the  intestine.  Hotb  the  vagi  and  the 
spUncbnica  are  afferent  as  well  as  efferent  nerves ;  for  whereas  the  vagi 
probacy  may  convey  a  sensation  of  [tain,  it  is  cert;iin  that  the  splanchnics 
do  so  when  strongly  KtirnuL-ited. 

From  the  description  just  given  of  the  nervous  connexions  of  the 
intestine,  and  of  the  different  results  which  may  bo  produced  by 
stimulation  of  the  nerves  under  different  conditions,  it  is  obvious  that 
stimulation  of  the  mucous  membrane,  either  mechaniailly  or  chemically, 
may  give  very  different  results  at  different  times.  At  one  time  it 
may  cause  increased  secretion,  at  another  dryness  of  the  )>owel ;  at  one 
time  increased  |>eristalsis  with  dian-hoca,  at  another  diminished  {H-ristalsIs 
and  constipation.  A  mtKlcntte  amount  of  ditttentsion,  either  by  faeces  or 
gas,  nsually  increases  the  peristaltic  movements ;  excessive  distension,  on 
the  other  band,  tends  to  their  abolition. 

The  emotion  of  compassion,  as  already  said,  usually  tends  to  produce 
limited  perisulsis  with  borborygmi ;  the  emotion  of  fear  to  cause  general 
perisuUia  with  evaciwuon  of  the  bowels.  In  some  pereons  emotions  of 
almost  any  kind,  even  pleasurable,  have  a  similar  action ;  but  depressing 


emotions,  such  as  anxiety  and  grioC  frequently  appear  to  oauso  not  onlj 
dryness  of  the  toaj^uf,  but  also  dryness  of  the  iiitosliiiu,  sluggish  pefi- 
staliii:  movcmuiit,  and  gruit  c^iittipatiuu.  Kxc<.>siiivc  ^tiniulaiiun,  t^itber 
of  tbo  iiihthitury  or  motor  nervea  of  the  intuflliiie,  ap[M!ars  to  result  in  ft 
reaction,  iliiring  which  fibres  of  the  oppneiie  kind  have  the  prepontlenmee ; 
so  chat  diarrhoea  is  apt  to  be  followed  by  conAtipntion,  and  conversely. 
This  result,  may  ensue  whethei*  thtnh'arrhoea  or  const iiMiiioii  Ik;  <uiumm1  hy 
the  adminintratiim  of  purgatives  and  astringentA,  or  Imi  l>rought  about  bjr 
wholly  different  causes.  It  is  evident,  also,  that  if  the  opposing  nerves, 
either  for  secrotioii  ur  for  motion,  should  be  nearly  exactly  biUanred  in 
thoir  excitability  and  puner,  no  irritant  applied  U>  the  iatcatiuo  would 
have  any  rosnlt,  however  strong  it  might  be  ;  and  conseq'icntly  mosi 
powcrfid  pur^itive!*,  such  as  jalap,  elatenum,  or  croton  oil,  might  lie  gi*"so 
^vithoiu  piodiicing  purgation. 

Constipation  is  a  teiidL-ricy  to  the  retention  of  laeeal  matten  in 
the  intestine;  the  evaeualioiis  either  being  Uiu  Biimll  or  ucciirring  too 
seldom.  Conati[)ation  is  one  of  the  commonest  troubles  of  civilised  Itfe; 
and  it  occurs  so  fre<)iiently  in  people  who  are  otherwise  perfectly  healcby. 
that  U}  a  great  extent  it  muiit  Im  regurded  not  as  a  disease,  but  a«  tht 
miturul  rcHult  of  nrliHcial  i:on4liti<ms  acting  upuii  a  healthy  Inxly.  The 
natural  stimulus  to  the  ranveroent  of  the  boweU  is  affoitled  hy  tht> 
mechanical  or  chemical  irritation  exertod  by  the  indigestible  residnes  of 
food.  In  sitvagc  life  these  arc  abutKlani-,  because  the  food  is  not  only 
coarse  in  iiuality,  but  imperfectly  coukcd.  In  civilised  life  ifao  tndi- 
gBStible  p.'irts  are  to  a  great  extent  removed  fmm  foot] ;  and  evon  those 
that  remain  are  so  niiieb  Aoftone^'I  by  cooking  that  they  do  not  exert  thr 
same  irritating  liction  upon  the  bowel  that  they  woukl  otherwise  do. 
Thus,  in  primitive  cummuriities  tlic  grain  of  all  kinds,  which  forms  irach 
an  important  clement  in  fo<xl,  is  bruised  ur  pounded;  and  the  mciU.  with 
A  liberal  admixture  of  saud  and  dust,  is  made  into  cakes,  or  boiled  wiihoui 
further  prcjmrtttion.  Hut  in  highly  civilised  societies  the  case  is  rrar 
different,  for  a  groat  deal  of  the  outer  part  of  the  wheat  or  otimr  grain  u 
removed,  and  the  fine  starch  contjiinod  in  the  interior  '\a  ilii<  only  port 
employed  in  making  broa<I.  This  fine  starch  is  wholly  digested  iii  the 
iulcstiiie,  leaving  little  ur  no  residue  to  stimuhitc  the  bowels ;  H-hcrout 
the  exterior  of  the  grain,  consisting  as  it  does  of  hard  cellulosu,  ia  almost 
indigestible,  and  passes  through  the  whole  intestine  with  very  littlp 
change.  It  fre(|ijently  hap]>ens  that  when  )ieople  no  lunger  restrict  thrni 
selves  to  hreud  umde  with  tine  Hour,  and  rettu-n  to  the  more  priniititi' 
bread,  niuile  cither  from  whole  meal  or  fix»m  bran,  the  ImjwoU  which  had 
previously  bet*n  constiiwted  became  regular.  Mnny  of  the  dietetic 
methods  of  treating  constipation  consist  in  giving  food  which  cantaini 
celhtluse  in  a  more  or  less  hard  and  indigestible  fonn.  Thus,  |uticnts  am 
encouraged  to  eat  bread  mju]iM)f  whole  muid  or  bnui ;  apples  stewol  or 
raw:  ttgs  raw  or  in  jiuddings  ;  prunes  ur  marmalade.  Marmalade  partly 
consist^  iif  the  hard  akin  of  the  onuigc,  which  is  cue  into  strips,  and  beiit|; 
vor}'  sparingly  digestible  exerts  a  mechnincol  stimulating  olTcct  apou  the 


CONSTIPATION 


6» 


boweU ;  in  Addition  to  thti  muclKiiiioil  iiSect,  howovuc,  Uiere  is  a  phyaicnl, 
pcrhftpfl  wft  might  alao  say  a  choimicJil  Action  exerted  by  siijiars  and  neiiMid 
suits  of  ihv  alkalis.  Uoili  of  these  aro  coiisutueiitii  of  fniii,  and  the 
ML'iitnd  mlu  without  the  sugai*  occur  iii  other  vegetaUes.  The  sitgar 
uxistJi  in  larh^i  (|a'iiilitieri  in  sitich  fniitij  :ih  Hgs,  [}runc»,  Uiiiiuririds,  and 
the  like;  and  BUgur,  given  ahme  In  the  form  of  honey,  golden  »ynip,  nr 
BCill  Wilcr,  the  otd-rashionod  Mack  troat-le.  lends  to  act  as  a  kxaiivc.  It 
is,  ptirha{i9,  stJIt  more  etficient  whi-'n  giv»;n  a*  ;i  nianriaJade  or  jnni,  IwcauM; 
the  itction  of  the  ku^-  is  crmiliineil  in  these  finhHtaiiccs  with  the  mechiintca) 
•tinndation  contained  in  the  skins  or  eewU  of  the  fruit  Vegetables,  sueli 
tie  cabbage,  spiiuich,  sprouts,  and  saUd,  have  a  double  stimulant  action, 
''«jDirt  mechanical  from  their  indigestible  eoiistiluenU,  and  in  purl 
'  MnHcal  from  the  neiitril  salt)«  they  contain.  Moreover,  some  of  thim 
inrreasc  the  movement«  of  the  boweU  by  giWng  ri»(e  to  the  evolution  of 
u  i.tTtain  quantity  of  gas  which  aids  their  expulsive  aciion. 

The  causes  of  constipation  are  very  numerous,  but  they  may  Itc 
nui^tid  under  two  main  headti :  first,  lessened  expulsive  power ; 
aocondly,  increAtted  resistjiuee.  The  diminisheil  expuUive  power  may 
tw  (i.^  in  the  peristuUlc  ;iction  of  the  intestine  ;  (ii.)  in  the  notion  of  the 
diaphragm  and  alxlimiinal  mujwles  which  aid  the  intestine  in  the  cxpul 
si<in  of  its  contents. 

Th*^  Jimitiuttua  of  tajndsiise  pover  in  the  int«stine  itself  is  rarely  due 
to  alteration  in  the  musculur  fibres.  In  acme  cases  it  M-ouId  appear  that 
the  muscular  coat  of  the  intestine  is  naturally  weak,  although  the  volun- 
tary  muscles  in  the  same  jH-rson  may  be  well  developed  ;  in  some  men, 
likowiae,  the  htuirt  is  sni;dl  and  out  of  proportion  to  the  size  nf  the  l»ody. 
The  ititi'stinnl  muscles,  agJiin,  like  the  heatt,  may  he  w«ikened  or  de- 
gcnerui-ed  by  pi-olon^ed  disease,  iis  by  fevers  ;  but  the  intestines  seem  to 
have  u  greater  resisting  jMiver  than  the  heart  to  a  high  tenipemture,  and 
do  not  shew  degeneration  to  the  same  extent  as  a  con8e4{uence  of  pro- 
longed febrile  discAse.  Kvon  in  sevei'e  and  prolonged  discas<^-fi,  when  the 
voliuitary  muscles  hare  become  extremely  atrophied,  the  intestinal 
muscular  walls  are  little  altere*!.  LesRening  of  the  exjiulsive  powe.r  of 
the  intestine  is,  therefore,  chiefly  due  t«  alteration  in  its  nei-vous  supply. 
OecHfiionally  this  may  be  of  centml  oiigin,  as  in  Lbe  extremely  obstinate 
constipation  of  melancholia,  mania,  and  other  cerebral  diseases ;  but  it 
frnjuently  appears  to  be  rctlcx,  or  <]ue  to  some  peripheral  con- 
dition in  the  intestin-'d  ner\'e8  themselves.  In  chmnic  catarrh  of 
the  intestine  there  is  a  tendency  to  constipation,  which  may  be  due 
to  weakening  of  tlie  muscular  fibres  of  the  intetsline,  us  wt;ll  as  t4i 
tile  nerves ;  in  perittmitis  it  is  probable  that  both  agents  are 
affected.  -As  a  role,  however,  sluggishness  of  the  intestinal  movements 
depends  rather  upon  the  want  of  stimulation  or  the  inactivity  of  the 
nervous  system  th»n  u|Kin  the  con<lition  of  the  niu.'u.-ulur  fibres.  One 
powerful  cause  of  const ifKkt ion  i.s  undoubtedly  the  presence  of  lime  salu 
in  dririkui^- water.  The  mride  of  i>[>ei-auon  of  these  sidis  h<ts  not  been 
ascertained,  but  it  is  quite  pofisible  that  it  is  duo  to  an  action  of  the  lime 


upon  the  muscular  fibre,  rendering  ita  cotiU-ACtion  slower  than  before ; 
inthout  doubt  lime  has  this  action  upon  involunUuy  muMoUr  fibre 
genenUty. 

Diminution  in  iho  expulsive  power  of  the  Hlxlotuinal  muscles  nujr  be 
due  to  grtHit  distention,  such  as  occtu^s  during  pregnancy,  and  as  a  ooo- 
Aoqnent^^  nf  repeated  prugniLndca  ;  to  great  arcuinuktimi  of  omt^ntAl  Ui: 
or  lo  tumours  in  ihc  abdoniun,  such  as  large  ovariiui  cyiiis.  Wettkiioii 
of  tliHfie  luubcieii  may  al»iu  ha  due  to  the  innniriliun  coiiHef|Uent  upon  in- 
sufticiont  exorcise.  This  may  occur,  for  instjuico,  in  hiwirt  disease,  when 
the  pj.tioat  is  proventcd  by  the  st«to  of  liis  circulation  from  tukin^ 
exercise ;  or  it  may  be  duo  to  scUentar)'  habits,  or  due  tu  lack  of  time, 
oppiirtunity,  or  iliapusition  to  take  exercise.  A).'aiii,  the  niusclus  forming 
tlia  rtoor  of  the.  [wlvis  may  be  btx  antl  wp-ak,  ujul  may  ull«r  too  little  of 
the  ri'gistance  which  turns  the  faecal  mass  from  the  direction  in  which  it 
passes  into  the  pelvic  forwards  lo  the  anus.  Th<ji'e  may  bo  inability  al»o 
to  bring  the  muscles  uf  the  abdomen  into  full  play  on  account  of  cutUac 
disease,  which  prevents  a  patiout  from  straining,  or  from  piles,  6ssnru  of 
the  anus,  listula,  or  other  disease  in  the  peine  organs  ;  in  wliicb  auit» 
pain  during  defecation  mukuii  the  luticnt  afraid  lo  licar  down. 

The  lubural  stimulants  to  tlu?  intestines  may  ho  either  of  a  mecbauicai 
or  a  chemical  miturc,  Tho  mechanical  stimnlants  arc  iho  solid  reeiduar 
of  food,  or  the  distension  by  gases  inside  the  intestine  ;  while  those  fma 
without  are  the  meohunioal  pressure  to  which  the  intestines  arc  subjected 
by  the  diiiphmi^ni  atid  abdominal  M'sIIs  durtjig  the  actions  of  rtwpimlioB, 
locomotion,  and  exercise  of  \'arions  sorts.  The  chemical  stimidi  arc 
certain  g*ses — such  as  carbonic  acid,  Biilphurett^itl  hydn^igcii,  and  marsh  ga^ 
augai's,  neutral  salts,  nnd  possibly  other  substunci^  formed  by  the  de- 
composition of  fiHxl  by  bacteria  within  the  intestines.  \Mien  the 
amount  of  foot!  wliich  enters  the  intestine  from  the  stoniAcli  is  small  in 
quantity,  or  very  soft  nnd  cosily  digestible,  it  naturally  exerdsM  u  much 
lass  p<}werful  stimulus  upon  the  intestine  than  if  it  were  abundant  and 
eontitine<l  a  goo<I  deal  of  hard  residuH.  Thy  fo«<d  may  be  sijuiiy  either 
from  faniinr.  from  lack  of  appetite,  from  irritability  of  the  stomach  cnn*- 
tug  vomiting,  or  fi-om  ulcerutiun  and  contraction  of  the  pylorus  dcliying 
the  food  in  the  stomach.  The  foot)  may  bo  soft  and  readily  digestihia  in 
the  pooror  classes,  for  whom  breail,  tea,  and  farinaceous  foul  with  a  HttJe 
sugar  are  the  chief  articles  of  diet ;  or,  in  the  richer,  from  the  tendenwss 
of  the  food  and  goo<l  cooking.  When  tbo  food  is  not  oidy  soft,  but  con- 
tains no  indigestible  materials,  there  will  bo  very  tittle  residue  in  the 
Urge  intestine  ;  and  there  will  be,  therefore,  vcn'  little  stimulus  to  its 
peristaltic  action.  When  food  is  too  bulky  and  Ux)  indigestible,  it  is  apt 
at  first  lo  give  rise  to  diarrhoea,  which  is  not  unlikely  to  he  followed  by 
a  reaction  ;  so  that  those  who  ai%  living  cunxLuitJy  upon  (tour  and  spar- 
ingly  digestible  food  may  suA'er  from  consiipalion  as  well  :is  those  in 
whom  it  i>>  too  mh  or  too  welt  conked.  A  similar  reaction  follows  the 
use  of  purgatives;  so  that  those  n'bo  are  accustomed  to  use  purgutii 
in  tiXucsR  of  what  is  required  by  nature  are  very  a)>1  to  saffor  from 


stipution.  One  vorj*  common  cmise  of  constipation  is  the  nervous  torytor 
due  to  bubil.  Habit's  in  motii  {Knonit  are  veiy  camty  acijuircd.  One  person, 
)(  ttwukunud  al  an  early  hour  on  ono  morning  to  tiiit\!b  n  train,  will  go  on 
waking  ne^efisly  at  the  same  hour  for  many  mornings  to  come  ;  another 
periton  who,  diiivganiing  tho  summons  to  rise,  once  deliberately  tiimft 
over  and  goes  to  sleep  aft«r  his  alarm  has  sounded,  is  very  ajit  to  do  so 
involiintariiy  and  to  oversleep  himself  on  sulrae<iuent  mortiinjiH  ;  aUbnugh 
tile  alarm  ma}'  pounil  as  usuul.  'I'hus,  the  nervous  system  may  be  trainctl 
to  cvcite  an  aoilon  of  the  Uiwels  al  a  eurtnin  ilmu,  so  that  an  cvncualion 
bccomoa  n^ular ;  but  habitual  di8rog:ird  of  the  natuml  oidl  to  evacuate 
soon  leads  t4>a  want  of  sensitiveness  to  it,  and  to  constijHition  as  the  result. 
5>ome  time  ago  I  hwird  of  a  useful  plan  employwl  by  a  schoolmnster. 
He  sent  ail  the  boys  under  bis  cure  in  Iiatches  t<i  the  clost.-^ts  imniciiiniely 
nftur  baukfasl,  eath  Imich  having^  to  keup  time  tu  ihu  minulv.  If  any 
boy  failed  to  have  an  evacuation  in  the  lime  allowed,  he  wns  bound  to 
report  bimiielf  to  tho  roiuiter  in  ordt-r  to  allow  of  proper  means  being 
employed  to  rehix  the  bowels.  If  this  plan  were  followed,  at  all  schools 
A  usefid  habit  would  bo  established,  and  in  Dtany  casoe  a  good  deal  of 
discomfort  in  after-lifo  might  be  prevetite*!. 

Prof.  C'li^h  has  ^hown  that  the  intro<lnctinn  of  food  into  tho  stomach 
actfi  a.^  a  stimulant  to  movements  of  the  bowels,  and  the  natund  time  for 
evacuation  iu  most  puople  scema  to  be  aft«r  brtiakfaat.  Tho  stiuiulatiou  of 
the  food  in  the  morning  after  the  long  rest  during  the  night  leads  to  the 
passage  into  the  rectum  of  the  faeoal  matter  which  has  already  accumu- 
lated in  the  sigmoid  tlexuro ;  and  thus  a  desire  to  defccwt*  is  set  up. 
Such  calls  are  not  infre<|uctitly  di^rcganlcd,  os|»uci»lly  by  women,  from  a 
misplaced  sense  of  mrnlcsty ;  nnd  not  infrL'({uentIy  by  men  who,  in  their 
haste  Ut  businesB,  either  do  not  go  to  the  closet  at  all,  or  ait  the  act  too 
shorts  In  eoroe  cases  long  railway  journeys,  or  other  incident^  may 
interfere  with  the  daily  evacuation  ;  but  whatever  tho  cause,  the  I'eeult  la 
apt  to  bo  the  same.  JVeoccupation  of  mind  by  thought  or  emotion 
may  also  interfere  with  evacuation  ;  and,  as  I  have  alrcj^y  Finid,  ciises  of 
□crvims  disturbance,  such  as  melancholia  or  ncum<ithcniu,  may  be  asso- 
ciated with  most  obstinate  cnn^tiputtou.  The  natural  evacuation  may 
also  bo  arrested,  sometimes  voluntarily,  sometimes  involuntirily,  by  the 
dread  of  pain  or  by  actnal  pain  fmm  piles  or  fissure  of  the  anns,  or 
by  iittlaninialion  in  or  uruand  tbo  'tviu'v  or  some  other  pelvic  organ.  It 
is  suited  that  venous  stasis,  especially  in  the  {Kirtal  district,  is  liable  to 
cuiue  con8ti|>iiiion  ;  and  that,  crmsc'juently,  ca)M>s  of  raniiac  or  hepatic 
disease,  which  lead  to  portal  stasis,  are  apt  to  intei-fere  with  evanrntion  of 
the  Iwwels.  This,  however,  is  by  no  means  invariable,  and  much  venous 
congestion  of  the  bowels  may  occur  without  the  peristHlttc  action  Wing 
lessened.  It  is,  therefore,  probable  that  constipation  due  to  these  causes 
is  nnt  directly  due  to  vfiimis  congestion  of  the  Itowel  itself,  but  rather  to 
tome  other  factor  associated  with  it. 

Jncreufiftl  resixtaticr  m:iy  occur  (a)  from  the  altered  condition  of  the 
ham     dntinnr.  hardness,  or  bulkiness ;  (/>)  from  resistance  to  the  move- 
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mont  of  the  intejitine  n-om  adhesions  due  to  old  periLonitu ;  (f)  to 
diminution  in  its  lumen  hy  Hbrous  1>a?ids  pit^ieing  over  it,  sti-icturo  of  thit 
intestine  itself  or  of  tho  luial  orilico  due  u>  old  w»r%  to  piled,  or  to 
malignant  di^caau  ;  (^0  to  pressure  by  other  jMrtfl,  such  lut  a  rctrowrted 
uterus,  H1>roi<l  or  other  tumours  of  the  uterus,  enlarged  prostate  or  new 
growths  in  the  pelvic  walls,  utenis,  bladder,  or  pro*.raie.  In  8om«  cau* 
a  lessoning  of  the  lumen  of  the  uppt-r  part  of  the  rectum  inay  occur 
from  a  tetid(>ncy  of  the  sigmoid  to  ]>ro1ajMie  into  it;  tliough  this  condition 
more  frequently  gives  rise  to  diarrhoea  {Ptde  p.  665). 

Ir)vrcaso<l  rcsistauco  to  the  passa^  of  the  faecal  mass  along  the  in- 
testinal canal  may  arise  from  dryness  of  the  faecca.  There  are  maiiy 
cau8H8  which  may  give  rise  to  this  defect.  Too  little  liquid  may  he 
habitually  drunk  ;  either  l>ec;inse  the  patitmt  is  not  thirsty,  or  hahitoallv 
takes  little  liquid  in  order  to  avoid  the  necessity  of  evacuating  tb« 
bladder  in  circumstances  in  which  it  might  be  incoavcniont.  Othei*«.  again, 
instead  of  taking  water,  take  wine  ;  and  thus,  lo  a  certain  extent,  thej 
cheat  the  naUind  desire  for  fluid.  Kxcessive  excn'tion  by  tlie  kidneyi 
may  lead  to  dryness  of  the  faeces  and  constipation  ;  as,  for  exampitt,  in 
cascjt  of  dijibetes,  where  the  an^ar  acU  as  a  diuretic ;  or  where  food  ia 
taken  containing  a  sulficient  amount  of  neutral  »dta  to  act  a»  a  diuretic, 
but  not  enough  to  stimulate  the  intestine.  Much  exercise,  leafling  to 
profuHO  persipiration,  may  also  dj-aM'  otT  water  through  tlic  skin,  and  dry 
the  contents  of  the  bowels.  If  the  faecal  masses  remain  in  the  inl«stiiw 
they  tend  to  become  drier  and  drier  from  ulLxorption  of  the  liquid  ihey 
contain  ;  so  that  if  a  jNiritDn,  othernnKc  in  health,  voluntarily  diaroganla 
the  call  to  defecate,  and  pnt.s  off  the  act  for  twenty  four  hours  longer, 
bis  motions  are  usmilly  more  scuuly,  darker,  drier,  and  hunlcr  than  they 
would  liave  l>uen  if  evacuated  at  the  profwr  time.  These  hard.  <\ry 
masses  accuraidate  and  ten<l  to  ot>8tmct  the  bowel,  and  thus  further 
increase  the  ditlicidty  of  evacuation.  Thue,  if  a  healthy  man  is  oblige] 
to  pass  over  a  day  without  evacuating  the  bowels,  the  movement  on  the 
succeeding  day  is  likely  to  be  not  only  drier  and  harder  than  usnai.  but 
frequently  more  scanty.  At  first  this  se«me  cxtraoniinan.',  hccauiw  one 
would  imagine  that  the  accumulations  of  two  ihy-A  wnidd  ho  nruch  mijre 
bulky  ;  but  the  absorption  being  greater  there  is  less  iusteml  of  more  rcsidus 
to  c\'acuutti.  If  a  longer  time  [Kisses  ivithout  evacitatiou,  the  hardenoil 
faecal  masses  become  presse^l  against  one  another,  »nd  the  motions  which 
Accumuliite  in  the  intestine  become  very  bnlky  and  very  hard. 

Milk  B'lmctime;^  gives  rise  to  exceedingly  haiil  ni'^tifins.  When  takeu 
in  small  dnuights  at  a  time,  and  esiwcially  when  broken  up  by  adiniriure 
with  an  alkaline  wat«r,  or  by  tjtking  a  little  piece  of  biscuit  Iwtwiwn  each 
sip,  the  milk  usually  falls  in  coagiila  in  the  stomach,  which  are  quickly 
digested ;  but  if  the  milk  be  drunk  in  large  draughts,  it  nuiy  form  htt^ 
firm  curds  which,  instead  of  )>eing  progierly  digeste^l,  form  stringy  miiwi 
of  casein  :  these  become  so  fnltcd  i^igctlicras  to  form  an  exoeedingly  kard 
mass  which  is  very  difficult  to  evacuate- 

Another  cause  of  dry  and  fuirdened  faeces  is  peculiarity  in  tbo  qoalily 
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of  the  water  dmiik  (ridt  p.  639).  People  living  on  u  cliftlky  soil  and 
drinking  hanl  water  ure  very  a])t,  :is  I  Uiivo  said,  to  suflbr  from  con- 
atipHtiun.  Where  iliia  is  the  case^  the  patient  »huiilil  tlrink  distillud 
water  or  some  of  the  ordinarj'  boitlcrl  waters,  such  as  soda  water,  potaah 
water,  tir  other  aerated  water.  Not  only  eo,  but  i.lieir  tea  should  also  l* 
uiado  «ith  these  waters,  iiwttad  ol  «iih  the  otdimuy  chalky  water  ;  us 
the  <|Uaiitity  of  lime  in  the  wat-er  takf  n  as  tea  \»  siittiriont,  in  some  j>eo])le, 
if  the  water  be  very  chalky,  to  keep  up  the  cwiistipation.  It  is  very 
difficult  fur  paiionte  suppliud  with  hanl  water  to  ^jel  their  fi.Hid  eouked 
with  watt-r  free  from  Itme  ;  it  ia  belter,  therefore,  if  possible,  to  secure 
soft  water  for  cooking  piirpoites. 

Exercise  has  mii^b  to  do  nnth  the  movements  of  the  lK>we1s.  Want 
of  exercise  tends  tt»  cause  consii|>iition ;  pailly,  I  believe,  beeawsc  the 
ttowcls  do  not  gut  a  Qiechanical  etiniulanl  applied  lo  Uieiu  by  (he  con- 
traction of  thu  abdominal  nmacks.  The  kind  of  excrciae  taken,  however, 
ia  of  no  little  importance.  In  ordinary  walking  on  tli(>  Hat  the  imwels  get 
little  or  no  mechanical  stinnilm,  beeau-se  uln)Dt<t,  the  wliole  of  the  exertion 
is  thrown  upon  the  musvk-e  of  the  leg  ftnd  back ;  but  on  walking  up  a 
hill,  and  in  many  of  the  so-udltHi  Swedish  movenienU,  the  InteHtines 
undergo  an  alternate  compression  and  relaxation  which  stinnlate^  them 
powerfully.  In  walking  uphill,  for  cx;inipli*,  \\w.  intej^tines  m-e  squei^zed 
between  the  diaphragm  and  tiie  aiNjominal  muscles,  both  of  winch  [Hirts 
are  called  iuio  unusual  jiction  by  that  kind  of  exercise. 

To  one  clasa  of  patient*  I  think  extircise  is  disadvaiilageoiw.  Nut 
iiifreipienlly  delicate  women,  oajwiially  those  who  have  some  sort  of 
ovariau  or  uterine  irriiuiiori.  complain  that  the  more  exercise  they  lake, 
particularly  walking  exercise,  the  more  obetinate  the  constipation  )>ccomeB : 
whereas  when  they  lie  quiet  they  are  perffsctly  well.  In  such  cases,  I 
believe  there  is  a  reflex  inhibition  of  the  pericitaltic  movements  of  the 
Iwweb  from  the  initatcd  ovaries  or  uterus  ,  and  some  of  these  patients 
find  a  Kirange  remedy  in  opium.  My  attention  wjis  fii-st  directed  to  this 
means  by  the  case  of  a  woman  who  was  under  the  caro  of  my  friend,  l>r. 
Littcljohn.  The  twwels  were  obstinate,  and  Dr.  Litleljuhn  prescribed 
hidf  a  gi-ain  of  opium  to  Icaaen  the  pain  of  an  inllanied  ovaiy.  To  his 
ostonifihnient  aftrt'r  the  opium  ^he  got  a  natural  evacuation,  which  »he  had 
not  hjul  for  a  long  time.  In  this  patient  the  action  of  the  bowels  clearly 
appeared  to  be  inhibited  by  the  rellex  irritation  of  the  splanchnic^,  or  by 
irritAtion  of  the  ovarian  nerves:  and  in  other  case's  I  have  little  doubt 
that  a  similar  inhibition  of  the  intestinal  niovemoriLs  take^  place  fiom 
ovarinn  irritation  due  u>  walking.  When  the  ]jaiient  is  iit  rest,  on  the 
rontnry,  the  irritiition  is  prevented,  the  inhibition  of  the  intestine  ceases, 
and  natural  movement  occurs.  In  the  same  w.-iy  inhibition  of  the  iii- 
teitjnus  may  occur  from  piles,  fissure,  fistula,  or  other  disease  of  the  pelvic 
organs ;  not  only  may  the  voluntary  expulsive  eflbrts  of  the  patients  be 
diminished  by  feiir  of  the  |Kun  which  the  passage  of  a  motion  may  cause, 
Imi  also  the  movements  of  the  intestine  itself  may  uctually  bu  lt«iseae<l. 

Symptoms. — The  distinctive  sign  of  consti|iation  is  that  the  evacua- 


tions  oceur  too  seldom,  or  ure  too  scunty.  Tbe  iimount  of  evRciintion 
daily  [^hmiiciI  by  u  healthy  pei-itoii  du[Knds  very  luudi  on  the  igtituitity  iitiil 
qiuility  of  the  food  ;  but  ordinarily  the  amaunt  pAs^ed,  on  a  mixed  diet. 
forni£  a  brown  cylindrical  mass  about  fivo  to  oi^t  inches  long  and  u 
inch  to  an  inch  and  a  half  in  diaraetor.  In  constipation  the  amoiutt 
nwy  not  he  halt  of  this  ;  and  cunsiitta  of  ftmall  diy,  hmtl  lun)[>»,  sometime* 
quite  muiid,  and  of  the  kIzo  of  huzel-nnts  or  walnuta.  In  «oniu  iwrsout 
the  omission  of  a  motion,  or  it«  absence  ovun  fur  tsoveral  diiys  together, 
aoems  to  caoee  no  symptoms,  cither  local  or  gynoral :  but  ustudly  in  » 
healthy  person,  if  tho  desire  to  defecat«^  be  checked,  the  impnUe  to 
rvaciutte  the  l>owel  may  indeed  soon  pass  otf,  btit  it  ii  freifuently  succtwded 
hy  a  feeling  of  discomfort  in  the  abdomen,  and  u  sense  of  biMvines 
And  dulnosd  in  the  head  which  niny  amount  to  an  aclutd  headAclie.  If 
the  bowels  still  bo  not  evaccuited  those  aymptonis  may  pas»  olT,  and  remniii 
alii^nt  for  a  day  or  two ;  but  when  the  bowels  continue  eonstipatol 
the  hnnlenetl  faeces  may  act  as  a  mechanical  fttimulits  to  tho  bowel  anil 
cause  dtarrhnea,  which  brings  relief.  Or,  instead  of  causing  a  single  *twck 
of  diarrhoea,  tho  scybida  may  remain  and  give  rise  to  catarrh  of  the 
colon,  shewing  itself  in  alternate  constipation  and  diarrhoea  ;  or  tltey  ia»j 
produce  tho  symptoms  usiudly  .issociftte<l  with  gaatrointOAtinal  catarrh, 
namely,  lo^s  of  appetite,  furred  tongue,  disagreeable  smell  of  the  brealb 
with  colicky  pains,  yellowncsis  of  the  cunjunctiva,  or,  if  tho  duodcnun 
bo  much  implicultid,  even  netiul  jaundice.  Along  with  these  symptom. 
roferablo  to  the  gastro-intestinal  canal,  may  Iw  ik8sociai4>d  dulnuia  of  intellect. 
irritability  of  temper,  and  depression  of  spirits  with  a  tendency  to  head.u-he. 
Continuous  and  obstinate  constipation  has  Wen  ch-irged  with  miisiu}: 
still  more  serious  cerebral  distitr1>ance,  such  as  giddiness,  hypocboudriajiig. 
and  oren  melancholia  or  mania,  symptoms  which  have  disappearo"!  ori  a 
proper  relief  of  the  biiweU.  I'alpit.ition  may  alno  result  from  consLipution, 
but  probably  this  affection  is  not  due  directly  to  the  faecal  matter*  in  the 
intestine,  but  rather  to  tho  flatulent  distension  to  which  aceumuUtion  iif 
faeces  gives  rise.  Tho  local  symptoms  will  depend  on  the  site  and  sixe  of 
the  accumulation.  Lf  present  in  tho  caecum  or  ascending  colon,  it  will 
give  rise  to  pain  and  tenderness,  and  may  lead  to  typhlitis  with 
conser|Ucnt  jieritonitis.  When  it  ni!cura  in  the  sigmoid  it  will  prestf 
Upon  tlie  pelvic  viscera,  an/l  by  pressure  on  the  bhuider  nuty  brinif 
alwut  frc<iucncy  of  micturition  and  nocturnal  enuresis;  by  pressing  upon 
the  uterus  it  may  give  ris>j  to  dragging  puin  and  disttu'bance  nf  tb** 
menstrual  functions,  dy^menorrhoca,  amenorrhoea,  or  mrnnrrfaagia :  by 
pressing  on  the  »*^minal  vesicles  ii  may  iMxitm  nfirturnnl  emis.-fionfi,  Thr 
so-called  seminal  eniissiaus  occuning  during  defLHraUun  are  gi>ni'r»lly  due 
in  [>art  to  tho  mecbanicid  pressure  of  scybala,  and  in  part  to  the  incnsurd 
straining  which  ts  necessary  tAi  evacuate  them.  \Mien  faeciil  accumuUtioa 
is  very  great  it  may  give  rise  to  complete  nhstrac-tion  of  the  intestine  arid 
eveniually  to  dwith. 

Ti^atment. — Ilnhit. — One  of  the  most  important  facti>ni  in  tha  treat* 
ment  of  habitual  cuiuLipatioii  is  the  acquisition  of  the  habit  of  rvgaUrly 


flvacunting  the  hovels  at  the  SAine  lime  i>vor>'  day.  In  order  that  ibts 
habit  should  bo  formed  the  patient,  should  j<o  K>  'he  cloeel  everj'  day  at 
the  6»mc  hour,  uml  rcinHiti  there  tic^licitiiig  the  action  of  the  bowels  for 
moiiy  iiuiiulCB  ;  and  he  dhoiild  do  so,  if  possible,  by  the  clock  with  ]>erfect 
precision,  whether  he  anticipate  an  evaciuation  or  not. 

Tinv, — The  time  choAon  should  lio  such  that  it  is  not  likely  to  be 
interfered  with  by  avucjitions.  in  most  cases  the  best  time  is  thn 
rooming  just  after  breakfast ;  hut  if  the  patient  is  likely  to  be  unable 
to  keep  to  a  definite  hoar  in  the  morning,  it  is  better  to  fix  the  evening 
just  before  going  to  bed.  The  evening  should  also  lie  chosen  for  evacua- 
tion by  thoeo  who  snSer  much  from  piles  or  tendency  to  prolaiwo ; 
because  if  the  Iwwels  fti"o  open  in  the  ninniing  the  pilra  are  apt  to  become 
full  and  congested,  or  the  prolapsed  b<iwel  to  mme  down  and  gi^'e 
discomfort  and  trouble  to  the  patient  diu'ing  the  whole  dny.  On  the 
other  hand,  if  the  Ixiwels  arc  ovaeiuit«.-d  just  before  going  tu  bed,  the 
paits  can  bu  washed,  the  piles  or  prolapse  may  be  returned,  and,  the 
recumbent  ponition  Iteing  then  kept  for  m«ny  hours,  little  or  no  dis- 
comfort will  )te  felt  by  the  patient.  Thus  the  natural  tendency  to 
recover)'  from  these  difieases  will  be  aidud.  While  at  slool,  it  is  some- 
times Hdvi»d>1e  to  aid  the  passiige  of  the  faeces  from  the  sigmoid  into 
the  rectum  by  pressing  the  attdomen  with  the  Kill  of  the  h^ft  thumb  over 
the  course  of  the  bowel  from  the  left  ninrgin  of  the  rilw,  between  the 
umbilicus  mid  iliac  crest,  down  towards  the  jmbea.  If,  after  a  few 
Attompts,  no  desire  be  folt^  one  or  two  drachma  of  glycerin  may  be 
Ityected  into  the  bowel,  so  aa  to  giro  ihf  local  stimulation  to  its  action 
which  faecal  matter  present  in  the  rectum  woidd  usuiilly  exert.  The 
stimulation  thus  afforded  is  frequently  snthcient  to  start  the  jjeristaltic 
action  of  the  bowel,  and  to  bring  the  faeces  from  the  sigmoid  into  the 
rectum  ;  as  well  as  to  call  into  play  by  reflex  action  the  niMlominal 
muscles  which  UHUuUy  aid  an  act  of  defeoauon. 

Position. — The  practice  adopted  in  this  country  of  sitting  on  a  closet 
is  unfavourable  to  the  evacuation  of  the  bowels.  If  the  individual  sit 
upright  the  nates  may  be  pressed  together,  and  thus  afford  a  mechanical 
hnpnlimeTtt  to  the  exit  of  the  faeces.  Many  {lersons  avuid  this  didiculty 
by  bending  the  body  forward  at  an  acute  angle.  This  ]X)sition  has  the 
farther  advantage  of  putting  the  floor  of  the  pelvis  on  the  strain,  so  that 
it  aids  in  tnming  the  faecal  m;iss08  forward.'^  out  of  the  i-ectum  through 
the  anus.  5iuch  stretching  is  more  cs|(ecially  necessary  in  persons  ivhose 
alnlomijial  nuiEicle«  are  fhibby  and  lax ;  esjx'uifUly  in  women  who  have 
borne  several  children.  The  crouching  position  in  which  defecation 
naturally  takes  place  in  the  oi)en  air,  and  in  most  countries,  may  be 
partially  imitated  in  a  water-closet  by  having  a  high  footstool ;  but  when 
tht-rc  is  much  diflicnlty  iti  evacuating  the  bowels  it  is  Hlill  Itetter  to  let 
the  piitient  sit  over  an  ordinari,'  chamber-pot  an  the  floor.  In  casen  in 
which  the  utoms  is  ret3-ovorted  or  onlui^ed  this  position  has  the  further 
advantage  of  allowing  this  organ  to  fall  forwitrd,  so  that  its  backward 
pressore  may  not  interfere  with  the  passage  of  faeces  through  the  rectum. 
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Some  persons  find  that  they  can  evacuate  most  easily  in  the  stiuidiii^ 
position  with  the  body  bent  slightly  forwards  and  the  handB  rasting  on 
the  knees. 

Difi. — Dietetic  treatment  is  of  great  importance  in  oon»tipfttion 
Oatineal  porridge  for  brejikfiisi  19  a  good  laxative,  and  it*  actinn  is  stiJl 
further  tricrcjisud  if  f^uldon  syrup  or  truta'lc  be  Udxcri  untlt  it  iiisteid  of 
milk.  VarionH  kinda  of  bread  have  been  epeci.illy  recommended  for 
constipation,  the  ossoiitial  point  in  each  of  t-hcm  boing  that  the  Hour 
is  not  so  finely  ground,  nor  the  staivliy  particles  of  it  so  completely 
sepantttid  frutu  the  hanlur  outsidt;  of  the  grain  as  in  fine  white  floor. 
Amongst  tho  vuriftuin  kiiidx  mmimI  are  varieties  of  wholo-monl  breiut,  bnui 
hinouitfi,  an<l  admixtures  of  whole  mcjil  antj  >»ran  in  different  pniportiotM. 
Golden  syrup  and  treacle  tttill  retain  their  Inxalive  proportiw  »»hcii 
mixed  with  tlour,  m  that  \7iriou3  kinds  of  gingerbread  have  a  loxatire 
action. 

All  vegetables,  or  fruit,  containing  much  cellulose,  especially  in  tlu 
form  of  hj^rd  fibnw,  leave  a  goo«l  ileal  of  indigestible  residue  in  the 
intestine;  honco  ihoy  have  a  somewhat  aperient  action.  Green  vegetafalci 
of  various  kind^^alilwige.  spinach,  BnisseU  sproutA,  ispan^ia,  Portu^ 
onions,  carrots,  haricota,  and  tiimi|» — are  all  osefal ;  and  some  of  then, 
especially  cabhiige,  tend  to  act  as  laxatives  not  only  by  the  mochanical 
ctTVct  ii[>on  the  Iiitostlne,  but  also  by  forming  a  good  deid  of  gas  in  th« 
intestine.  This  gas  is  occaiitonally  so  voluminoiut  us  to  iH-como  objection- 
able and  to  inUTfere  »'ith  the  use  of  the  vej^etablcs.  Re.siili>8  thvso 
vei;ctable~%  which  are  usually  eaten  cooked,  there  are  Mmie,  such  u 
tomatoes,  which  arc  uneful  both  cookc<l  and  raw.  A  tomato  eaten  at 
breakfurtt  will  sometimes  keep  tlm  bowels  n>gular ;  and  a  raw  apple  eaten 
in  the  morning  before  breakfast  has  a  similar  effect  St«wod  fmitak 
goosftberriea,  apncota,  applai,  pears,  plums  and  espiwudly  pnin««.  liav« 
all  u  laxative  action,  and  may  lie  ust^l  at  mealtimes  for  this  purpow. 
Raked  apples  and  st^wi-d  prnuK-s  are  most  commonly  pri'ftimtl.  Tla-y 
probably  owe  their  action  not  only  to  tho  cellab^e  that  they  contain, 
but  to  tho  sugar  and  neutral  sake  which  aro  present  in  them.  Jams  and 
jollies  nutile  from  fruit  also  have  a  laxative  action.  lu  jams  th«re  is 
the  mechanical  elFecl  of  the  se>Hls  or  nkins  which  they  contain  ;  in  joIlt«8 
this  is  absent,  but  the  sugar  and  the  vegetable  salts  render  them  slightly 
laxative,  though  not  so  much  so  as  jams  or  nmnnjlade.  Synip  and 
honey  have  alao  a  laxative  action;  but  one  of  tho  best  eubstanoeB  of 
this  kind  is  marmalade. 

ffrinh. — The  amount  and  kind  of  ivatcr  dnink  is  also  of  grcftt 
im{K>rtance.  Many  people  drink  too  little  water,  and  fntincntl}'  ■ 
tumblerful  of  cold  miter  on  rinng  in  the  morning,  or  on  K<^ing  to  bnd 
at  night,  or  on  Iwth  occasions,  suffices  to  keep  the  l»owels  open.  In 
winter,  and  with  delicate  persons  in  M-hom  thi*  cold  water  tends  to  lie 
heavy  at  the  stomach,  a  tunit'lcrftd  of  hot  water  sipjM-d  on  rising  in 
the  morning  and  on  going  to  bed  at  night  is  butler  than  culd.  Ta  th« 
constipating  efTccts  of  hard  water  I  have  refrrred  more  than  oncR.  uhI 


people  vho  live  ou  a  vhuJky  soil  do  well  to  remove  the  Hmo  from  the 
wiiter,  as  far  as  poiuiblc,  by  boiling  it  firxi,  iijul  after  it  hiu  i^cttltd,  or 
hiiis  licoii  filtered,  exposing  it  to  the  air  so  thitt  it  may  regain  its  fresh- 
ness ;  or  it  may  be  aemted  in  a  gasogeiie.  If  the  water,  instejid  of 
carbonate  of  lime  which  ia  removed  by  boiling,  c^mtain  BulphHCe  of  lime 
which  romaiiis  in  solution  notwithsUnding  the  boiling,  so  that  the  water 
i«  |mrni;uie(iily  lianl,  jjatient^  «-\jo  ure  trotiMwl  with  conHtijmtiun  nliould 
drink  aciTited  water,  and  niako  tea  of  niin  water  or  of  some  kind  of 
iicmied  u'alvr. 

Teas  aud  winea  Tarj-  so  ranch  in  their  character  that  while  some  of 
them  tend  ut  produce  c<»n«li|>atiun,  others  rather  tend  to  act  :i8  laxativeH. 
A«  a  rule-,  however,  tea  containg  a  considerahlo  proportion  of  tannin, 
which  may  act  it$  an  aatriiigtnt ;  so  that  although  in  some  jjersons  tea 
is  u  liixative,  yet  in  cases  of  consti]jatiDn  cocoa  or  coffee  should  be  tried 
instead.  Some  of  the  red  winc^  >iuch  n&  ci-*rtain  chirets  or  jtorts,  contain 
much  tannin  and  are  very  nstringent ;  white  winea  are  less  so,  and  in 
constipation  are  therefore  to  be  preferred. 

E/nciw, — As  I  have  said,  want  uf  exorcise  tends  lo  cause  constipation, 
and  active  exercise  to  relieve  it;  and  that  the  active  exercise  ought  to  be 
iiutticiontly  ))nBk  to  induce  active  ptay  of  the  diaphragm  niid  abdominal 
mnscles.  The  languid  sinuiter  along  a  rood,  which  itt  sometimes  known 
by  the  name  of  a  "conaUtutiimal  walk,"  is  of  cowparatively  little  senice 
ID  tins  reelect.  I  repeat,  however,  that  sometimes  exercise,  as  in  cases 
of  orarian  or  uterine  irritability,  haa  jnst  the  opposite  effect. 

}fnfMiijr. — In  chronic  con^tipsitiou  massage  sometimes  proves  a  very 
useful  means  of  Ircatnieiit.  It  may  l)e  ai)|»Jied  to  a  ccrlain  extent  by 
the  jMilient  himself,  wlio  may  gently  nib  the  abdomen  in  the  direction 
of  the  bands  of  a  watch  every  morning  or  night,  or  may  roll  a  cannon 
ball  (from  3  to  7  lbs.  M-eight,  and  covered  with  chamois  leather)  in  the 
same  direction.  Seven  pounrls  seems  a  great  weight  when  held  in  the 
band,  but  a  cannon  ball  of  this  weight  does  not  feel  at  all  too  heavy 
when  it  is  rolled  over  the  abdomen.     These  simple  methods,  however, 

by  no  means  so  cfhatciuns  us  the  regular  application  of  massage  by 
tniiued  operator.  Vibration  nuiy  bo  appliwl  oitlicr  by  the  hand  of 
ft  majBseur  or  by  a  vibrator  worked  by  hand  or  by  electricity.  The 
mechanical  vibrator  consists  of  an  apparatus  by  which  a  disc  usually 
about  U  or  2  incbeo  in  diameter  is  made  to  percuss  rapidly  over  the 
large  intestine. 

Kleriiiahf. — The  constant  or  the  fanulic  current  or  Imth  combined  may 
be  txsed.  When  the  constant  current  is  employed,  one  large  electrode, 
say  8  by  6  inches  may  bo  placed  over  the  lumbar  region  and  another  of 
3  or  3  inches  in  diameter  moved  over  the  colon  from  right  to  left.  A 
constant  current  with  fre<|nent  intemiptions  may  be  used  for  five  to  ton 
minutes  at  a  time  every  day  us  strong  us  the  [latient  ran  stand  it.  For 
the  faradic  current  a  coil  with  a  rather  short  and  thick  secondary  spiral 
is  used  and  on  interruptor  with  a  pcmlidum  Hrrangcrneut  for  regulating 
the  frequency  of  the  interruptions.     The  current  may  either  be  applied 


to  the  abdoraoii  by  two  electrodes  a«  alreitdy  mentioned,  or  one  Wgo 
electrotle  may  be  placed  niidur  the  tmck,  and  the  other  pole  nuiy  be  con- 
nected to  an  electrode  la  the  ncLiiiu  ur  to  ihe  arm  of  a  nuiseur,  mi 
that  the  cun-ent  passes  to  the  abdomen  through  hia  hand  duriug  nuuHi|n. 
and  the  eftects  of  majisage  and  eloctricity  are  thns  oombinf^l  (oV/  alan 
Vol.  I.  p.  -1159).  For  the  galvano-faradic  ciurent  De  Watt^vjlle's 
iipiKimtiia  may  Iw  used  in  the  same  way  ils  the  farailic.  Mortoa'i 
ciiiTcntft  of  fltiitic  electricity  employed  in  a  similar  fashion  are  alsii 
useful. 

Ujfdrofmth^. — In  some  cases  hydropathic  treatment  ia  very  usefoL 
The  essontiaU  of  the  hydrojAthic  treatment  are  the  application  of  wcc 
compresses  to  the  abdomen  two  or  three  times  a  day  and  Bitjt  baths — 
oold  in  the  siuomBr  and  the  chill  taken  otf  in  winter.  These  miut  h» 
followed  or  accoiiipuiiiod  by  uxorciHO  and  diinkiiig  wai^r ;  so  that  it  ts 
almost  impossible  to  goi  the  full  effect  of  the  thei-apouiiu  meatiures  in  a 
patient  who  is  being  treated  at  home. 

l>nu/». — The  drugs  that  have  Wen  used  for  the  relief  of  cbmnie 
constipation  are  many  indeed;  but,  on  acooiuit  of  the  im{inriJU)t  part 
which  inaction  uf  the  rectum  plays  in  the  malady,  aliKw,  which  has  on 
espociaj  action  upon  that  part  of  the  bowel,  is  m«tre  universally  employiHl, 
cither  alone  or  in  combination,  than  any  other,  in  the  medicinal  trfMt 
ment  of  constipation.  It  forms  a  part  of  even'  purf^tive  vc>ictahlo 
pill  in  the  Pharmacopoeia  with  the  exception  of  the  oomimund  scammony 
pill.  When  given  alone  it  is  convenient  to  administer  it  in  the  form 
of  granules  which  contain  one-tenth  of  a  grain  eiich  of  aloin  madr  up 
with  sugur  of  milk.  One  of  tbe.sc  jip-unules  Uiken  with  tui-h  mnil 
mifficAs  to  keep  the  bowfls  regidar.  Gnu  objuctio[i  that  is  froijuenlly 
raised  against  aloes  is  that  it  ttmds  to  cause  piles  ;  and  there  can  W  do 
doubt  that  a  full  doeo  of  an  aloetic  purgative  is  very  likely  to  bring  on 
an  attack  of  piles  in  tho«o  liable  to  this  ailment.  But  small  doe«.>s  of 
aloes,  on  the  contrary,  by  maintaining;  a  regular  action  of  the  iHiwrls, 
tend  to  prevent  piles  by  avoiding  the  local  pressure  in  the  rectum  which 
large  and  bai-d  motions  occasion.  In  combiNatiuii  with  rhuljurb  or 
colocyuth,  aloes  U  employed  as  a  dinner  or  breakfast  pill,  and  such  a 
formula  as  the  following  is  very  useful :  —  R  Pil.  colocyuth.  ca,  Pit 
rhei  co,,  ilA  gr  j. ;  Ext.  hyoscj'am.  jcr-  ss.  M.  Ft  pil.  An  old  friend 
of  mine,  to  whom  I  owe  this  fonnula,  t"l>I  mo  that  he  liad  ust-d  it  cviiry 
night  of  his  life  for  forty  yeari ;  it  hud  donu  him  no  harm :  on  the 
eoutrary^  it  luid  done  him  much  good,  and  the  long  i-<mtinunitc«  of  it 
did  not  flcHL'm  to  diminish  its  i-(TH>t  nor  had  the  do^e  to  be  inorewMML 
llo  took  his  pill  every  day  five  minutes  before  dinner,  m  as  to  ^ve  H 
a  slight  start  of  the  food,  and  this  plan,  as  judged  by  ita  rnnilta,  seemed 
to  lie  a  good  one.  AVhere  the  pill  taki>n  at  night  tlo^  not  act  (jnicklj 
enough  an  as  to  produce  a  motion  in  t)it>  morning  at  the  timt*  that  ta 
U8U.tlly  most  convenient  to  the  imtienl,  it  may  be  taken  at  lunch  ot  i-vpn 
at  bi'tvikfast.  The  three  rvmeilius  that  aru  most  in  vogue  at  pr«i»utit  as 
laxatives  are  the  sulphur  lozongos  of  the  PhamiAcopoeia,  which  ve  owo 
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lo  Sir  Alfred  Garrod.  compound  liijuorrce  jKiwiler,  und  cuAcara  sagnda. 
Two  or  tbree  Hulphur  lozenges  everj'  night  frequently  suffice  tfl  prtxluce 
bnh  piiltaceous  anion  next  niuniing ;  and  half  a  te»Apoonfi)l  to  a 
spoonful  of  liquorjize  powder  in  half  a  wineglassful  of  wawr  has  a 
similar  iiclion  in  cuac^  in  which  Uiti  sulphur  alone  u  intsuftiuit-nt  t'O  produce 
the  effect.  (':Liicani  Hagnida,  in  the  form  of  the  oxti-art  ur  liqui<l  uxiiiict^ 
has  h*rt^ely  diRplu'ed  other  purgatives.  The  solid  extract  is  tho  more 
ct'nvenieut,  as  it  may  be  j^ven  in  pill  in  doses  of  one  to  three  grains 
either  alone  or  combined  with  extract  of  fayoscj'amus,  or  willi  extract  of 
^'iwcyunius  and  some  hepatic  stimulant,  such  jw  euonymin  or  iridin. 
plan  which  in  tn^ful  in  some  ca&en  is  to  put  a  pinch  of  senna  leaved  or 
pods  in  a  small  muslin  bug,  and  place  this  in  a  3tew[)an  with  some  water 
and  prunoB.  During  the  proiesa  of  slewing  the  active  principle  of  the 
senna  is  diB8o]v<'<l  by  the  water,  and  imparts  ittrongcr  afienciic  jKiwer  to 
the  pnines  am]  their  juice.  The  hag  is  removed  when  the  pntnes  are 
fttowed,  and  a  little  experience  toaehe«  the  itaticnt  the  proper  quantity  of 
the  confection  to  use.  Within  the  last  few  years  various  synthetic 
purgativvB  have  been  introduced :  purgatin  (anthrapurpurin  acetate), 
exodin  (a  nynihotic  oxjM^uinono  closely  resembling  purgatin),  and  purgen 
(jjhenolphthaUin).  In  atony  of  the  intesliiic  sMychnine  or  nux  vomica 
is  a  useful  adjunct ;  and  Iwlladouna  not  only  tendtt  to  prevent  griping, 
but  sevma  to  have  a  rcgidating  action  Ti[K>n  the  hervoiia  system  of  iha 
intestine  itself.  In  one  case  of  olmtinaLe  coiistipution  I  succeeded  in 
obtaining  natural  action  for  Aume  months  liy  the  uac  of  a  pill  conutining 
extract  of  hyoscyanius  and  extract  of  uux  vomica  without  any  direct 
purgative  whatever.  The  idea  of  ushig  such  a  pill  in  chmtiic  constipation 
was  to  try  to  shift  the  Imlance  of  excitability  from  the  inhihitiiry  to  the 
motor  nerves  of  the  intestine.  Such  treatment,  or  troatment  by  small 
do«es  of  opium,  is,  I  think,  especially  naeful  in  cases  in  which  there  is 
some  reflex  inhibition  of  the  iiitentinal  movement^  mid  in  which  exercise 
increaws  constipation  {luie  p.  643).  In  another  case  of  ohstinnto 
const<i|)Htioii  in  a  g4>uty  patient.,  I  eiicceedcxl  in  obtaining  ivgidar  action 
nf  the  Iwwels,  which  had  previously  resisted  very  {lowerful  purgatives, 
by  putting  the  jiutient  on  a  course  of  salicylate  of  soda.  In  some 
patients  meat  and  lieeftea  appear  to  have  a  strongly  constipating  action; 
ill  others  thoy  have  jtwt  the  rovei-fio.  In  many  pjitieuts  Uio  omission 
of  meat  from  the  diet  table  cauaes  the  bowels  to  move  regularly — a 
result  not  dne  simply  to  an  increased  bulk  in  vegetable  diet,  for  in  some 
cases  it  is  oht^iined  when  rho  diet  remains  othemise  almoxt  nmiliered. 
In  some  e.ises,  again,  bieaii  se^ms  to  have  a  very  constipating  action, 
d  one  patient,  who  t^uCTered  from  obstinate  constipation,  told  me  that 
since  he  gave  up  bread  entirely  and  livut  upon  Bsh,  meat,  and  vegetables, 
bis  bowels  have  been  jierfecily  regular. 

The  /uldition  of  iron  apijeai-s  sometimes  to  aid  the  aelion  of  aperient 
»  ;  and  the  pill  of  ah>es  and  iron  of  the  Hritieh  Pharmacopoeia  some- 
eat  acts  ver>'  satisfactorily.     When  one  aperient  ceJu^es  tu  act  another 
may  be  given  ;  and  by  changing  the  purgative  from  tjme  to  time  regular 


action  of  the  bowel*  may  be  mAintaincd.  Mnny  people  tbink  iirnt  the 
contimictl  action  of  purguiives  is  nniiaTurn.1  nnH  injurious,  but,  at  Any 
nii«,  ibt3  hurm  ibey  du  is  less  tliun  is  likely  to  oci-ur  lu  the  iiaiient  fron 
Accuniultiliun  of  isuxal  niutl«iti  in  tlie  int«iitine :  ami  dinner  pills  nmy  !« 
simply  looked  U[>oti  in  many  ciiges  as  .siijiplying  thu  stimnUnts  of  whicb 
the  (oin\  hns  iMren  deprived  riuring  the  process  of  cooking.  If  thflrr  Iw 
&ny  large  accumuliition  of  banlvncil  Uiccus  in  the  bowels  the  f.i<rc<.«  .^bouli) 
not  be  driven  down  forcibly  by  &  violent  purgative,  but  should  Ikj  washed 
out  from  below  by  mennft  of  iin  enema.  Enemait  confiisliug  of  warm 
water  alone,  of  soap  and  water,  or  of  CAstor  oil  and  starch  muctla^,  ax* 
frc^iueiitiy  employed,  not  oidy  to  remove  hardened  faecal  mcuwos  but  als> 
to  induce  dntly  uetiun  of  the  boweU.  It  is  usually  saiil  that  their  run- 
tiuued  use  is  npt  to  produce  a  oitjirrhnl  and  atonic  condition  of  the 
inte>(tine  ;  moreover,  they  are  troublcBome  and  often  ini-oiivenient  U>  the 
patient  Of  lato  yeara  encmii«  of  one  or  two  fluid  drachms  of  jilyeerio, 
or  suppositories  containing  glycerin,  haw  been  employed  lo  cause  oracuv 
tiou  of  the  bowel ;  and  although  they  too  arc  liable  to  lose  their  power, 
ihey  arc  fnt^iut^ntly  very  uAeful  indei^l,  l>ecaiuie  the  stimulus  to  defeca- 
tion comes  from  the  rectum  ;  if  no  faecal  matter  is  present  no  destrc  i« 
felt  The  ailvautHf^o  of  glycerin  is  that,  if  a  patient  on  going  lo  the 
closet  is  unable  to  evacuate,  by  using  glycerin  he  will  proltably  get  the 
desiro,  and  obtain  evacuation  in  about  t«n  minutes,  instead  of  waitinf; 
until  next  morning  to  obtain  ovacuatiou  by  means  of  a  pill  or  aperient 
drau>cht 

When  largo  masses  of  scybaJa  have  accumulated  in  the  intestine,  it 
may  be  necess;i.ry  to  remove  them  mechanically,  by  breaking  them  down 
with  the  handle  i>f  a  s|>ooh  if  t^ey  arc  in  the  rectum,  or  by  wachiii^ 
them  out  if  thoy  an  higher  up.  In  order  to  do  this  they  shouM  be 
softened  as  far  a«  jwssible  by  the  introduction  of  huge  enemas  having 
either  oil  or  wat^r  as  a  basis.  Olive  oil  may  be  used  atone,  n  pint  or 
more  Ix>ing  thi-own  u]i  if  tlio  jjatient  \>e  able  lo  rctiiin  it.  Water  at  M>K>nt 
a  tvmiiei-ature  of  98'  P.  should  bo  used  for  the  enema,  aa  either  cold 
water  or  very  hot  wat^r  tends  to  increase  the  action  of  the  bowel.  It 
should  be  intnj«lur!cd  under  very  gentle  pressure  indeed,  cither  with  a 
syringe  or,  still  better,  by  an  irrigator,  which  shoidd  be  suspended  11 
or  18  inches  above  the  [latient's  hips.  The  exact  height  must,  be 
regulated  by  the  person's  feelings  ;  if  the  Ijowel  Iw  very  irritjddo  the 
presfiiiro  must  Iw  diminish»l ;  if  it  l>e  but  slightly  irritaMe,  the  pr»w»une 
may  be  incrensorl.  As  large  a  quantity  of  walor  as  can  Ijo  retained 
should  bo  thus  introiliicc<l  —  u^nially  from  1  to  3  pints;  and  it  is 
often  retained  Iwtter  when  introduced  thmugh  a  soft  nibber  tube,  not 
directly  into  the  rccnim,  but  into  the  sigmoid  Hcxnre.  The  nre  nt  the 
tulie  must  l>e  n^gtihited  according  to  the  vaso  ;  but  frequently  «  siout  tulie 
half  an  inch  in  diameter  is  bott4>r  than  a  snuvU  one,  as  it  i»  not  so  likely 
to  kink  in  the  rectum,  and  the  end  of  it  {viases  mure  cjuily  into  the 
si^oid  ficxuro.  I.inseed  t^a,  or  thin  starch  paste,  may  lie  employed 
instead  of  phttn  water.     In  order  to  allow  of  the  ititroductiun  of  such  largs 


qimiitttics  iiibo  the  bowel,  it  is  advisable  to  pass  tbti  recuil  tube  through 
a  piece  of  dentist's  niblwr  which  may  he  held  tightly  against  the  anus, 

l^^ither  by  tho  fiiigera  of  the  mirse  or  by  a  napkin  foMed  round  it.     When 

|Bue»irG  to  defecate.*  cumca  on  during  the  iiitioducliou  of  iin  eticmn  its 
ftd ministration  ttbould  be  .sU>p]>ed  for  a  few  niinutos,  iiml  gentle  prcsMin) 
on  the  anus  kept  np.  Th^  desire  to  dofecate  then  usiiaJly  }Ki:^t>s  away, 
and  its  cessaliou  ni.iy  by  aided  by  very  i;entle  rubbing  over  iJie  abdomen. 
After  the  liquid  has  lieeti  introtluccil,  it  is  well  to  keep  a  folded  napkin 
<tver  the  anus  with  a  certain  amount  of  presaitre  for  some  time,  so 
that  the  liriuid  may  be  rotainod  and  gradiuilly  soften  the  seyliala. 
If  the  bowel  bo  very  irritable  a  dose  of  upiiini  may  bo  given — either 
by  llie  mouth  or,  still  tietter,  as  an  opium  injcttion,  or  as  a  morphia 
supfHisitor)- — half  an   hour  before    the   introtluction   of   tho   softening 

■MnenuL 

■  '  In  some  cases  in  which  faecal  concretions  are  very  hnnl  to  remove,  the 
action  of  the  cuema  below  may  be  aided  by  washing  out  the  stomueb. 
This  o}K3nition  seems  to  exercitie  a  Mtimulaling  action  through  the  nerves 
on  tho  movements  or  secretions  of  the  intestine,  and  thus  aids  in  the 
removal  of  the  faecal  mass. 

Surtfiail  TrnUmmL — Tho  appendix  vermifonuts  is  very  generally 
reganled  as  a  relic  of  a  former  stage  in  the  development  of  man  which  is 
now  not  only  useless  but  dangerous,  and  its  removal  has  become  very 
common.  Professor  Metchuikoff  considers  that  it  is  not  merely  the 
apijcndtx  which  is  uselew*.  but  lh.it  "the  whole  large  intestine  must  bo 
rc{.'ar<lod  lis  one  of  the  organs  posscaed  by  man  and  yet  luii-mful  to  his 
health  and  his  life,"  and  its  presence  "in  tho  human  body  is  the  cause 
of  a  series  of  misfortunes."  It  is  a  reservoir  of  waste  and  putrefying 
material,  from  which  )K)isons  are  funni^d,  and  in  cases  of  constipation 

uncertain  products  are  alworbed  by  tho  organism  and  pnnluce  poisoning, 

IPntcn  of  a  serions  nature."  Ho  considers  "  lliat  not  only  the  mdimentjiry 
api>endage  and  the  caecum,  but  the  whole  i»f  the  birge  intestine  aro  3U|ter- 
flnoii»,  and  that  their  removal  m'ouM  be  attended  with  happy  results." 
This  projHtsal  has  met  with  approval  at  the  hands  of  a  practical 
wirgeon,  Mr.  Arbutlmot  Lane,  who  says,  "the  ideal  primary  oi>eration 
would  }»i  tho  removal  of  the  large  Imwel  to  the  jtiiic-tion  of  the  ileum, 
but  against  such  a  measure  there  is  tho  very  unsatisfactory  state  of  the 
itients," 

In  view,  however,  of  the  ri^ks  of  such  an  operation,  Mr.  Lane  contents 
iamscif  with  tix-ating  chrotiic  obstinate  constiiiatiun  by  making  an  nnas- 
imosis  between  the  small  intestine  and  sigmoid  flexure  or  rectum,  so  us 
'to  dispense  with  the  a.icending,  trjmsverse,  and  descending  colon.  Tho 
short-cirenit-ed  large  intestine  in  left  in  .■»itu,  and  is  said  to  cause  no  Ironble, 
provided  the  jwlient  attends  to  a  daily  cvacuallon.  U  he  does  not  do 
thi-s  niaterial  mav  pass  back  into  the  caecum.  This  can  usually  be 
removed  by  an  enema,  bnt  if  the  condition  reeurB,  Mr.  Ijine  removes  the 

^^_  caecum  and  ascending  colon  up  to  the  flexure.     This  further  operation, 
says,  is  a  simple  one,  and  is  readily  borne  without  risk  or  arkxiety. 
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FMnbly  in  years  to  come  the  operation  reconiraendod  by  AfotohnilrolC 
lutd  regarded  as  iho  ideal  one  by  Mr.  Lane,  may  be  one  in  common  one 

Lauder  Brintos. 
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DIARRHOEA 
Sir  tiAtroBK  BnysTO-s.  M.D..  F.B.8.,  and  Eustace  Smith,  M.D.,  P.R.C.P. 


Bactkriolory 

By  C.  .SLirrii,  M.B. 


TiiK  Ba)tkkiolo(:y  op  Dukbhoea. — Nnnterous  micro-orgAnisma,  by 
their  direct  aclioii  or  iadirccliy  by  utniiis  of  ihoir  loxiiis,  ar» 
capable  uf  producing  u  greuUT  ur  leas  degree  of  iiiHmntnatiun  of 
tlie  ga8tro-int«}8tinal  tract  which  Timnifosta  ilsolf  an  diarrhoea.  Tho 
bactcriobfgv-  of  such  fotiufi  of  diiuihucn  ae  occur  in  the  course  of 
cliiiiwdly  weU-dt;fim"d  discaaes  in  fairly  well  kiiuwii,  tliougli  oven  here 
it  18  doubLfiil  how  far  the  cliiiicul  disc!ti>rC  coincides  with  a  single 
bactt;H&l  cause ;  thus,  many  ca^ea  which  are  ranked  as  "  tvphoid " 
arc  found  not  to  be  due  lo  the  It.  i^/tlioai*  but  to  a  group  of  allied 
though  distinct  orguuisme.  The  caiuuition  of  the  clinically  ill-dtilinc<i 
disfuces  which  are  grouped  together  by  their  tinmt  pmminent  symptom, 
diari'hoea,  still,  however,  reraatna  olwciirc-,  notwithstanding  that  they  have 
been  the  subject  of  much  investigation.  This  ol>scurity  is  *lue  in  part  to 
the  large  number  of  organisms  found  in  ihc  diurHtucic  stuoU,  often  tbc 
only  material  available  for  investigation,  and  tlie  consequent  diiliculty  in 
determining  which,  if  any,  is  the  specific  cause  of  the  disease.  The 
difficulty  is  iiici-eaeed  because  many  of  the  organisms  found  are  normul 
inhabitanta,  or  closely  resemblu  iK>rm;tl  inhabitants,  of  the  intestine 
vhose  \-irulence  is  known  to  \*o  increased  by  the  conditions  found  in 
enteritis,  and  theiT  is  frequently  no  such  gencndisation  of  any  one 
organism  in  the  blood  or  internal  organs  as  would  indicate  ita  causal 
cotmexion  with  tlie  diarrlmea ;  even  when  euch  generalisation  dues  occur 
care  must  lie  taken  not  to  confuse  a  u^rminal  infection  with  a  primary 
cwtise.  The  discovery  of  more  delicate  methods  for  distingiu-ihinp 
between  micro-organisms  and  Ibe  conse(picnt  sepnmtion  into  ^ijcciotj  of 
hactRria  at  one  time  regardcil  as  idaiitioU  make  it  ditlictdt  to  gauge  the 
value  of  evidence  obtained  before  these  methods  were  employed.  The 
specific  agglutinating  action  of  the  blooi]-s£«rum  in  cases  of  infection 
8«cme<l  likely  lo  assist  in  detcrmiiving  the  causal  factor,  and  there  is  no 
ihmUt  that  much  has  already  been  IcarnetJ,  and  much  may  Iki  hofied  for 
tit  the  future  from  this  rejiction  ;  hut  our  knowle^lge  is  not  at  present 
sullkient  to  muke  it  a  sate  indicator  of  the  presence  or  imjjortance  of  a 
particular  microbe,  as  was  found  by  the  liockefeller  investigators  with 


regard  lo  B.  dpseidtritK.  One  method  of  obviating  some  of  the  rli(ficaltie> 
mentioni^d  is  to  study  the  Ciiuaiitioii  of  well  marked  }^'roups  of  iiifertioos 
dian-boL'iut  in  onlcr  to  seu  whothur  any  geiit-nil  CDiiuliisioii  can  be  ruat-bcd 
which  aan  he  umd  to  explain  the  occurrence  of  less  well-nuLrlcud  but 
rlinically  similar  aigaa  in  which  the  proof  of  causation  is  Ic^  ole&r. 

Uifiirhooa  may  result  from  exogenous  or  endogenous  infcviiun,  may 
Ih;  iIiic  to  the  cniranct!  of  lui  oxLiuiKtous  fnilhogenetic  ^cim,  ur  ho  due  to 
such  alt«rntions  in  the  condition  of  the  intoKtinal  tract  or  xtn  contents  m 
etialtlc  u  nornwl  intestinal  nu"c)t)-orfjHtiisin  lo  produce  fjnthogencltc  etTt-cts, 
The  infection  is  derived,  usuttUy,  but  not  idwuys,  through  the  medium  of 
food,  from  a  pre-existing  cntse  of  diMoase  either  in  man  or  one  of  thu  lower 
anim:il.<(.  Occiiwionnlly  fmxl,  onginally  quih-  tiound,  mjiy  lie  the  seat  of 
ch.angos  pTO'hiced  by  saprophytic  oi-jjanisms  (e.g.  K  IniiiiJinua)  which 
render  it  highly  toxic.  While  it  is  not  denied  that  symptomii  of  gR^<[^^ 
onttTitis  raiiy  be  produced  by  '*  ptomaines,"  there  is  a  growing  opinitm 
thiit  such  aiicn  ara  rare,  and  that  the  dec<>m|)08itioii8  prLMluced  by  the 
UBiml  orgnnismA  of  put  re  faction  do  not  often  cAuse  diarrhoea  (cf.  art 
"Food  Poisoning,"  Vol.  II.  Part  11.  p.  855). 

Though  in  the  case  of  nuiriy  diarrhoou  it  ia  not  at  present  pooihU 
to  indicate  the  ^pecitic  organisms  which  produce  them,  it  ia  possihle  tn 
show  that  the  norni;d  metabolic  procesftes  of  ihc  imcstino  aio  the  icsnlt 
of  u  very  delicate  adjustment  of  conditions,  and  thai  it  i^  probjd>le  that 
mjuiy  uf  the  oilmlttcd  causes  of  diurrhiwa  can  be  expressed  in  baulerw- 
logical  lerina  and  act  by  disturbing  this  adjustment.  This  seenm  to  be 
esiKtcially  the  case  with  those  forms  of  diarrhoea  which  by  some  Mubora 
arc  grouped  as  smplr  frniwutnthv  or  ivm-'mjhtmnuihry.  Among  the  oai 
of  the  coiiMtaiicy  of  normal  intcMlitial  decom|Ki!>itionti  the  pre|Mmdf 
inHiience  of  the  normal  intestinal  tlora  and  the  chemical  changes  prmhiced 
by  it  which  render  the  intestinal  tract  tirutuitable  for  the  growth  of  otiier 
microbes  must  be  reckoned.  Escherich,  I'^Rsier,  and  others  have  sbewti 
that  with  bre.isi-fcd  infaiitx  it  in  justifiable  to  s|>Gak  of  a  normal  flora  >ii 
the  intestine,  aiifl  even  when  the  diet  is  less  simple  there  is  still  couaider- 
»blo  constancy  in  the  orgHiiiimiA  found  in  the  faeces.  The  it.  fdi  found 
under  nornnd  conditions  apjwars  lo  1m:  c!S|jeciidly  adapted  to  and  miKlilied 
by  its  ho»t,  ns  ts  shewn  by  the  specific  though  weak  agglutinating  action 
uf  the  bast's  serum  on  hiA  own  Incilli  (Kraus  and  Pfaundler)  which  i* 
not  exercised  on  simihir  bncitli  fi-om  other  intti«tinc8.  In  dinnbova  Uie 
nuin1>ur  and  (>M|x-cia]ly  the  kinds  of  organisms  in  the  (arc<-:t  inrrcauv,  the 
normal  li.  ndi  increjisea  in  virulence  M'umstouK  and  aberrant  typhoid- 
like tucoji  of  colon  liMinlli  ap|>ear. 

The  m-id  reaction  of  the  normal  intestinal  conteni4  is  due  to  the 
pi-es<>nce  of  acetic,  Uctic,  and  succinic  acids  (Macf.'ulyeii,  Xvncki,  and 
Sieber).  Butyric  acid  is  ."ilwayB  abnoiinal  (Ewald  and  Bom),  aiul,  as  Dr. 
dorrlan  luut  shon-n.  produces  she<lding  of  the  int&stinal  uptthelium  and 
acts  as  A  general  |>oisnn.      Ily  nicana  of  their  aciil  pniductfi,  ;i:  ro 

some   observers,  but,  according   to   Uieti.stock,   by   a  direct    >  -ac 

action  uf  the  roicru-urganisma,  B.  eoli  and  Ji.  hietis  aavffcna  prevent  tbtf 
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piiirofnctivo  decontjKifiition  of  Alhnnim  by  B>  pntrifau  and  jtrolmbly  iilso 
by  other  ui-gaiiisnis,  »nd  the  tonscpiynt  formaiiun  of  toxic  bodiL-a.  It  is 
ccrtjtiii  thiit  Ji.  putrijicas  taken  by  the  mouth  disajtpwirs  fi-om  thfl  in- 
testine, and  tbat  while  this  organiam  will  cause  the  putrefaction  of  sterile 
milk,  onlinary  milk  conTaining  B.  foii  is  not  aftectcd  hy  it  ;  a  point  not 
without  iiiu-rt^t  in  ticjitniont. 

In  di:iri'li(H-:i  thent  is  inciT-iutf^l  (li>rnm])o<iitinn  of  alhiimiii,  aa  iiulicuted 

incrKLseil  phenol,  indol,  snlphiiretted  hydrogun,  and  melhyl-mt'rcaptjm 
in  the  fiieces.  and  it  has  been  ^hewn  that  the  fae<.^al  bacteria  in  diarrhoea 
picxJuce  more  active  feimcntatiou  than  those  from  normal  kIouIs.  while 
abnormal  jiroducta  such  as  butyric  acid  apiK-ar.  Acting  on  this  know- 
ledge Kitcherirh  hoft  nhewn  that  in  the  follicular  enteritis  of  ehihlren, 
which  is  a<;ennipanied  by  much  putrefaction  in  the  targe  int4*stine  and  the 
pruduciioii  of  idkalino  stools,  iho  aduiiriistnttiou  of  carbohydmtes  act* 
bciioBcially,  while  ou  the  other  hand  alTections  of  the  small  intestine 
with  abnormal  increase  of  acids  are  favourably  inttuenced  b}'  n  strictly 
albuminoiin  diet.  Considerations  of  this  kind,  tioo,  have  leil  Metchnikott' 
to  recommend  a  lactic  acid  diet,  and  indiicpd  Tissier  to  suggest  the  use 
of  cultureH  of  li.  uruH  jMtrnhiciiri  and  H.  bifiJtis  for  inteHtiniil  (liwutlers. 

The  li.  cult  of  the  normal  intestine  is  not,  ae  held  by  Leaage  and 
Mncaigne,  a  hamiless  orgnnism,  and  its  n  on -pathogenicity  is  attributed  in 
chief  port  to  the  protective  action  of  the  uninjmed  and  living  inte«tinal 
epithelium  which  prm'cnUt  the  absorption  of  the  toxin  and  the  invaiiion 
of  the  tissues  by  the  bacillus.  Anv  lesion  may  permit  this  absorption 
of  toxin  with  the  consoipient  production  through  viifiomotor  inrtnences  of 
hyi>eraemia,  hiicmorrhage,  and  dusqiuimution  of  the  epithelium  with  con- 
a&{uvul  further  facilities  for  alt^orption.  Ii  is  obvious  tben  that  without 
the  introduction  of  any  specific  pathogenetic  germ,  the  normal  l>alaucu 
may  be  ujieet  by  the  ingestion  of  food  containing  large  numWrs  of 
bacilli,  as  in  the  case  of  unclean  milk  in  summer,  by  the  use  of  food 
containing  easily  ferment4id  bi^lioH  or  foods  which  have  alreiuly  under- 
gone fermentation,  and  conuin  either  toxic  ebemical  bixiii'S.  such  as 
butyric  acid,  or  fermentative  proilucts  in  snch  quantities  its  to  niter  the 
usual  reaction  of  the  giistro-iittestinal  tract  or  protlucu  actual  ehungcs  in 
its  wall.  Changes  in  the  rate  of  {Kissage  through  the  gut  from  Jncnwsed 
peristalsis,  in  rhc^  amount  of  intestinal  sceretion,  in  the  condition  of  the 
inti'Htinal  wall  produced  through  vasomotor  or  nervous  mechanism,  will 
all  lend  to  the  pnxlnction  of  diarrhoea  ihrtiugli  miciobic  agency. 

Th''  -ipedflc  duirrJumus  prrxluced  by  such  organisms  as  B.  chdenif,  B. 
tvphotvs.  It.  fuf'/'rniii'ai.t,  neiid  not  be  ilisrussiffl  hero  except  in  so  far  as  the 
well -ascertained  facts  of  these  discaseji  throw  light  on  the  oliscurer  forms. 
There  is  no  dutibt  that  those  orgunisras  may  be  present  in  the  intestinal 
canal  in  a  rinilent  fonn  without  prwlucing  the  corres{K)nding  diseases. 
The  imiwirtanee  of  the  condition  of  the  intestinal  wall  and  contents  is 
well  mat  k<yl  in  thi*  cjis^j  of  cholera  <  PfeiflV-r),  and  thi>  increase  of  the 
colon  Uicilli  of  the  intestine  as  the  result  of  a  typhoid  infection  illustrates 
the  inSuence  of  one  microbe  on  the  activity  of  another. 
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Tlie  organisms  which  ura  most  coitiraonly  assocmted  with  the  div- 
rhoeic  disejuwH  of  lH)th  adnltn  atxl  uhil^lreii  )>elong  to  the  colon  j^ju[>,  or 
are  or<;ani'an3  very  tlosoly  allied  to  mombers  of  thiit  group,  aud  hare 
characters  intermediAie  beiweeii  thoso  of  H,  edi  aiHi  B.  iyphimut. 

The  It.  coti  evmminm,  on  c\p«riniorital  grounds  and  on  account  of  Uk 
frc»{uc!ncv'  with  which  it  is  foumi,  often  in  a  comlition  of  oxaltod  Wrulonn 
anil  often  in  alraoat  pnre  cnlttire,  vn\»  at  one  time,  awl  espcmllr  by 
French  obeervcrs,  ngtirdud  u$  of  exlrcuiu  iiuporUuice  as  .1  cause  of  dttr- 
rhoeu.  Lesage  sbited  thut  25  per  cent  of  cases  of  diairhotM  iii  breasl-fni 
children  were  dae  to  thiit  oi-ganism  alone.  It  has  l)ecn  connideroil  the  cauc 
of  epidemic  enteritis  in  children,  and  to  it  has  been  altTibutod  the  patbo 
genetic  action  of  various  foods,  milk,  ice  crcnms,  and  other  articles  ( Klein. 
AnJrewes).  The  gnidnal  recognition  that  there  are  many  varieties  nf  th*" 
ODlori  hacillua,  iliiit  there  is  freijucnllyii  gencndisationof  the  mi<'n>)' 
shortly  before  or  after  death,  and  ihiU  the  IjJirilhw  is  rartily  agglun. 
except  in  low  dijutinn  by  the  semni  of  the  patient,  haa  led  to  the  pre*ot» 
Opinion  that  the  classiad  B.  nJi  rouimuni^  (Kscherich)  is  proUthly  not  coii 
corned  with  tlio  production  of  dinrrhoe:i,  but  that  varieties,  genendly  le» 
active  in  their  action  on  8iigjir&,  are  ninre  impoiLant.  KHcherii-h  ronsiderfl 
however,  that  there  is  a  definite  dise^tso  of  young  chihiren  of  from  2  tn  -i 
years  old,  epidemic  in  chunictcr,  oecniriug  in  untumji,  acconipunieii  b^ 
dysenteric  sto«jU,  occa^ionully  Hpreading  to  the  attendants,  and  niLmed  b^ 
him  colitis  contJigioKi  or  enteritis  dyiuinterifonniB,  which  is  caused  hy  tb« 
fi.  roll  awimttma.  The  serum  of  the  patients  agglutinated  tlio  hiiciUna 
which  was  isoUtod  in  pure  cidttmi  diuing  the  height  of  the  dineaAo,  nm' 
was  very  \iruluut  at  first,  but  soon  hwt  it«  virulence.  The  i  ' 
coloiiit!s  could,  however,  only  b«  found  at  iirHt,  were  in  limit' 
■nd  those  which  agglutimUod  in  highest  dihition  were  atypinii  mw 
Fermenting  varieties.  Similar  cases  wore  re|>orted  by  FinkeLstoin  iu^* 
Ilorliii,  utid  by  Valagussa  in  Italy,  and  by  some  American  olMirvra-^ 
Vulagussa  found,  however,  that  tJte  luioilbis  isolated  nggjutinateil  with  a^^ 
dysentery  serum  in  !  :  -^0  dilution,  and  that  the  same  sennn  actft!  thcni  —  ■ 
peutirdly,  and  the  CiigL-s  wore  considered  to  be  true  dysentery.  One-^^ 
of  tht'  fnrmK  of  thn  dysent^^ry  )>Mcil]ii>t  wiig  .ilso  found  in  many  of  tiie  "^ 
American  cases.  The  H,  rtJi  iVfrnmnHiJi  in  still,  however,  thought  to  ho  ^ 
ros|M>tisible  for  many  outbreaks  of  diarrhoea  by  Charlton  and  duhle  aad 
others  whn  are  fidly  alive  U>  the  danger  of  mistaking  this  hncillus  for  an 
allied  orgiiiiiani. 

The  fi.  niUritidu  (Gitrtner). — A  large  number  of  meal- ptiisoning 
epidemics  marked  by  aeute  gaslro-inicstuial  syniptoni-s  though  at  oni> 
lime  coiMidoi-cd  t<>  t>o  uhuscI  by  pt'imuines,  hiive  Ixten  deHnitcly  traced 
to  infoetion  by  /'.  mUritiiii^,  or  closely  allied  organisms.  Kerngnisod  by 
Bollinger  in  casfs  of  "sepsis  intestinal  is,"  the  spceiHo  organtsra  was 
isohiLctl  l»y  Oiirtner  in  1(*8m,  and  ttinee  thf-n  immerotu  epidemics  ha*!- 
been  reported  in  England  and  iibroiid  iu  which  this  orgivni'«ni  was  fouiul. 
In  at  least  four-Hfchs  of  tho  epidcmicii  the  causo  \\nf-  bvrn  the  ing^tion 
of  the  flesh  of  diseased  animals,  espeeially  of  sneh  as  tuive  suffered 


trom  septic  inflnrnmatory  procoRSes,  puerpenil  or  ti7iDin;itic  septicaemiriJi 
(metritifli,  ma-Htitis),  or  Byniptoms  of  enteritis.  The  micro-orgitnisin  lias 
buen  isolated  from  the  iti):nniinitic(.l  fond  and  from  the  faoccs  and  InLcrruil 
orgHiiD  of  the  |Kitit<iitii.  Agglutirmtion  in  high  diliitioti  occurs  with  the 
aeriim  of  tlie  patient,  and  thm  plays  a  large  part,  in  the  diagnosis  and 
epidemiology  of  the  outbreaks.  The  orgimiam  is  extremely  pe-thogenetJc, 
and  produces  highly  toxic  pioducta  which  resist  healing  oven  to  100"  C. 
Though  very  closely  allied  the  organisms  isolnteii  from  <iiH'erent  eiiiilomics 
ahfW  small  variations,  and,  as  diRbrentiated  by  their  agglutinating  pro- 
perties, have  been  arranged  by  dc  Nubcle  into  two  groups — (1)  the 
Ji.  mterUidis  group,  and  (2)  the  Ji.  antri/dr  group,  to  which  the  organisms 
isolated  by  Dr.  Durham  bt^long.  An  invt^stigatinn  of  the  carcases  of  anitnals 
which  hiive  died  from  the  diseases  mentioned  above  as  being  especially 
liable  to  render  the  meat  dangerous,  lias  not  led  to  any  constant  or 
frequent  discovery  of  orgamsinii  allied  to  L\  i-nlcritUii:!.  Basenau  bus 
found  occasionally  in  meat  the  h'.  iMiris  vior/n/iriin-t  which  appears  to  belong 
to  thiii  gi'oup,  hm  does  also  an  organism  found  in  a  Bj>e[!iu1  septicaemia  of 
calves  (Thomassen).  Probably  the  disease  of  the  .iniinjil  is  important 
chiefly  because  it  producea  conditiontt  which  favour  the  escape  of 
orgHnisras  from  the  intestinal  canal  into  the  tissues,  ami  possiltly 
also  increajie  the  virulence  of  the  invading  microbe.  Though  in  the 
majority  of  these  well-marked  epidemics  the  Hesh  of  diseased  animals 
has  been  the  cause,  it  is  important  to  note  that  the  nieut,  origin- 
ally healthy,  may  become  infected,  or  may  l>eeomo  contKntiiiatcil  by 
faecal  or  other  matter  containing  the  li.  enUrUuiu,  as  ivas  8ho^?n  by 
Prof.  DeKipine  in  the  fterby  epidenitr;  of  190-.  Water,  and  through 
this  oysters,  according  to  Dr.  Durham,  may  be  similarly  contaminatt'd,  as 
also  may  milk,  probably  from  tlie  evacuations  of  cowit  with  enteritis. 
Dr.  Klein  has  found  H.  nitfnlulif  in  a  considerable  numlMsr  of  samples  of 
milk.  There  also  .tppear  tn  bo  CAses  of  direct  infection  from  man  to 
man  (van  Kiiuengem).  The  interest  of  these  epidemics  in  a)nncxion 
with  diairhoea  lies  in  the  fact  that  these  cjtses  of  acute  enteritis  can  be 
definite]}'  referi-od  to  a  single  orgiinism  or  group  of  organisms,  while 
clinically  there  is  nothing  to  diU'erenttate  them  fi-oin  the  acute  epidemic 
enteritis  of  children  ur  from  s;x>nidic  ciu«cs.  It  seems  reasonable  to 
suppose  that  these  latter  forms  of  diJirrhoca  are  also  infeetions,  and 
since  experience  shews  that  they  are  often  connected  with  food,  that  the 
infection  may  foe  of  the  same  kind  as  that  in  meat  poisoning.  This  is 
rendered  the  more  pruljable  by  Mr  Morgan's  importjint  observation  that 
bacilli  of  the  entcritidis  group  (Aertrycke  type),  and  others  allied  to  the 
jiaratyphoirl  bacilli,  are  tn  be  found  in  the  normal  iiitestinejt  of  food- 
yiekling  animals,  and  have  been  found  in  the  intestine" of  a  child  dead 
from  bronchopnoumonia.  Karliiiski  has  alM)  found  them  four  times  in 
normal  faeces.  These  kicilli  of  meat- poisoning  epidemics  are  then  very 
nidcly  sprea/I  intet^tinal  bacilli,  scanty  in  normal  intestines,  more 
niuuerous  in  iidlamnrntory  conditions,  and  appjirently  also  more  ^nrnlent. 
is  found  that  the  search  fur  these  bocilU-^and  the  same  obsei'vation 
vol.  Ill  2  i; 


applies  to  the  B.  dpMnitriae — is  more  successful  wheu  acrapiiigs  of  the 
inte»tina]  mucous  membrane  instead  of  faecus  are  tixanunud.  This  aeenu 
10  iTiipIv  Alt  intimate  retattun  between  tho  bacilli  and  the  mucous  mem- 
brane. Inft;vie<:l  foixl  which  has  been  kept  for  eomo  time  after  cooking 
U  fimpucially  dangerous,  and  this  woidd  seem  to  shew  that  the  uumber  of 
bacilli  18  important  in  these  infections,  or  that  these  ImlciIU  require  tlie 
belp  nf  preformed  toxin,  as  in  the  case  of  H.  Mnai^  before  they  liecoroe 
dangerous  tu  tho  healthy  intestine.  Possibly  the  tew  massive  Uictenal 
infection  of  food  may  explain  the  difleronce  between  the  food-poiaotung 
epidemicK  and  the  less  fulminant  outbreaks  of  diarrhoea. 

If.  pitralyp}u>siis  ami  Ji.  jtawixU. — The«o  meat -poisoning  epidemics 
have  also  been  linked  to  enteric  fever  by  the  discovery  that  the  paracolon 
ami  paratypbuid  bacilli  origimiUy  isolated  from  cases  of  supposed  t)*phoid 
fever  belong  to  the  "  intermediate  grnu[i,"  and  have  lieen  found  in  caaes 
of  food  jwiftoning  by  Schottmiiller,  Trautnuinn,  I.ftvy  and  FornKt,  aiul 
others.  TrautmiHin  has  also  connected  an  epidemic  septicaemia  of  r»t« 
with  the  II.  in\mUtp}u^^'i-<  fi,  and  Rlimenko  has  found  it  iu  the  fiM>cc8  of 
healthy  dogs.  These  observations  have  atill  further  increased  the  sigm- 
ficancc  of  the  organisms  of  the  "  intermediate  group  "  in  the  etiology  of 
diarrhodc  diseases. 

H.  dyaenUriae ;  BaciUart/  liijsentn-tf. — Tho  organism  isohited  by  Shij^ 
in  1898  from  cases  of  acute  dysentery  in  Ja[>an  is  now  practically 
accepted  as  the  cause  of  this  disease,  and  alao,  if  tho  organism  desrribrd 
by  Flexner  anil  Strong  he  iicccpt«d  as  a  variety  of  Shiga's  liaeillns,  as 
the  cause  of  epidemic  and  8[ioradic  cases  in  ttimpenitc  regions. 

AsTflum  ur  Jnjtituluntal  Dtfifntrrtf. — In  IKOO  Drs.  Mott  and  T>urham 
shewed  that  it  was  not  possible,  on  clinicAl  or  jMthological  grounds,  to 
Bepanite  the  disease  known  as  "  asylum  dysentery  ''  from  the  iuute  form  : 
and  in  the  same  year  Kruse  isolated  from  asylum  casoe  a  Imcilbij 
identical  wtth  that  found  by  Shiga.  Since  then  Drs.  Kyrc  and  M'AV'ccney 
ill  Great  Uiitain,  and  observers  in  America,  have  also  demonstmUxl  the 
presence  of  Shiga's  bacillus  in  the  asylum  disease. 

Mttir.  Epidemic  Ententis. — In  1902  Duval  and  Baaaett  of  Baltimore 
found  the  Flexner-Stmng  variety  of  H.  (tt/.vnti'ruw  in  oaaes  of  Aumuier 
diarrhoea  of  infanus  and  a  comliincd  investigation  undertaken  by  the 
Hockefellcr  Institute  confirmed  and  extended  their  conctusioiifi.  In  ov«r 
fiO  per  cent  of  the  cases  of  summer  diarrhoea  of  chiUlren  tho  bncilhis  was 
found.  The  stiTilu  of  organism  was  usualU'  the  Fb-xner-Harris,  but  the 
Shiga  strain,  as  well  as  scvi-ntl  other  variants,  were  nlso  found.  In 
many  cases  tho  bacillus  isolated  is  agglutinated  by  the  |)atieni'&  scrum,  but 
Flexnci'  is  okrcful  to  {x>iht  out  that  the  Oixurrence  of  agvlniinatiun  Is  not 
to  be  trtated  as  an  index  of  tho  presence  of,  or  infection  with.  H.  ih/f^n- 
tfti'if.  Though  in  many  aisos  the  li.  il^satiervif  was  alone  tsolai<><J,  not 
anfro(]Uently  other  organisms,  luid  especially  slreplocucei,  were  nao- 
ciatc<l  with  it.  It  was  impcMsible  to  associale  deGnile  climeal  varietict 
with  special  races  of  dysentory  Itacilli,  and  more  than  one  variety  vxxf^X. 
be  present  in  the  same  case  (Knox  and  Scborcr).      The  opinion  vu 


formed  that  the  Shiga  strain  was  found  in  the  moRt  acute  cftfieft,  nnci  thai 
mixed  infections  were  movty  fatal  than  simple.  JWsides  llic  two  strains 
of  dysentery  bacilli  mcntionoJ,  there  bavo  been  vepunited  frura  clinically 
similar  cases  other  varieties  of  bacilli  which  an:  chamcterised  as  a  rule 
by  greater  fermentative  action  on  sugars,  jind  are  regiurled  by  some 
lucteriologigtR  as  variants  of  the  type  bacilluft,  and  by  othars  conAtitutiug 
a  group  of  paradysentery  l>iii:illi  {r.-uk).  One  organinni  found  in  summer 
dian-hoea,  the  fUirttloA  H.  of  I)uva!  and  StOiorer,  approaches  the  colon 
bacillus  in  character.  If  these  organisms  bo  all  regarded  as  dysentery 
liaciUi,  then  dy6t'nt«ry  bacilli  ar«  found  in  a  very  krge  number  of  cases 
of  dianfaocM,  at  any  rate  in  Ammca.  At  the  same  lime  the  spwific 
character  uf  the  disease  produced  is  to  a  large  extent  lost,  and  the  clianges 
in  the  interline  are  reduced  to  a  minininm,  Ifacilli  of  the  Plexiier  type 
have  been  isolated  from  thy  sUxjIs  of  healthy  children  lo  whom  caLharticf? 
had  l>oen  administui^^t  and  even  without  this  treatment  (I>uval  and 
Schorer,  and  Charlton  and  Jehlc).  Kuropean  observers  have  not  as  yet 
Cfm5nned  the  rewilt*  olitiiineil  in  AmeHwi.  (!1iyrlton  and  .Tehio  describe 
cjises  of  summer  diarrhoea  «'hich  they  attribute  to  the  U.  oU  rmnmuuh,  and 
Oisea  of  meal  p^iisoning  in  wldch  B.  iltf-^vnUriar  was  found.  In  twenty- 
eight  out  of  fifty-eight  cases  of  summer  diaiThoea  of  cliildren  Mr.  Morgan 
has  founfl  a  bacillim  which  is  not  iflenlical  with  any  of  the  dysenrery 
bacilli  describetJ,  and  he  fiu'thcr  found  that  he  was  utiable  to  obtain,  with 
forty-four  samples  of  blood  tested,  any  a^lnliiiation  of  bjicilli  of  the 
accepted  strains.  These  rt^siilts  are  in  strong  t-ontrast  with  those  of 
American  observcnrs.  The  dysentery  bficilli  appear  to  fonn  a  group  of 
closely  allied  organisms,  which,  like  thtwo  of  the  enteritifiis  group,  are 
probably  normaUy  present  in  the  intestine,  and  in  intimato  rchiiiun  with 
the  intestinal  mui-usfi.  That  they  are  cajtitble  of  producing  acute 
dysentery  seems  to  be  fairly  well  provetl,  but  they  are  found  also  in 
caaes  ol  less  severity  when  their  relation  to  the  disease  is  loss  definite. 

The  bacteriology  of  acute  opidemic  enteritiK  is  fa]-  from  being 
definit«Iy  settled.  There  is  Mit  little  doubt  that  it  '\h  of  l>actenal  origin, 
as  every  factor  which  increases  the  pi-obabillty  of  Kictcrial  infection, 
whether  directly  or  through  food,  is  knuwu  u.i  iricrwisc  the  probability  of 
the  occurrence  of  this  diaejise.  It  is  impossible  to  do  more  than  mention 
the  infliionre  of  tempemture,  nf  hreast.- fee  ding  as  opposed  to  Iiottle-fced- 
ing,  of  good  milk  as  against  milk  hacteriologically  bad,  of  flics  as  coii- 
laniinatoi-s  of  food,  or  tu  ilo  more  than  simjtly  refer  to  the  work  of  the 
New  York  Board  of  Health,  of  l^rofessor  IMfpino  at  Manchester,  and  of 
many  others  on  the  connexion  between  the  disease  and  the  bacterial 
contamination  of  food. 

Looking  at  the  farts  mentioned  above  as  a  whole,  jt  seems  that  a  very 
large  numlwr  of  diarrhoejis,  including  food  poisonings,  dysentunes,  acute 
infantile  dianhoeas,  and  other  less  weU^efincd  varieties,  ari;  infections 
caused  by  a  group  of  allied  bacilli  ft^nnd  in  tlic  normal  intefitino  of  men 
or  animals  ;  and  that  more  wUI  be  gained  by  the  discover}'  of  the  factors 
which  render  these   bacilli  specially  virulent^  whether  this  be  due  to 


changes  in  the  micro-organiaro  or  in  the  host,  thnn  in  detennining  ihe 
preeence  of  a  pnrticuUir  variant  of  a  grouy  uf  organisms  whicli,  like  tlifl 
streptococci,  acconling  tu  Di8.  Anilrowcij  and  Hoitlcr,  urc  not  jret 
thoroughly  difTerentiatecl  into  a|)erific  gmupa. 

h.  entnifidis  sjiwogfnes  (Kieiti)  has  been  Associated  with  three  oxtt- 
hreakfi  of  diarrhoea  at  St.  Uarthulumen-'g  Hospital,  and  from  the  iiumbiT 
of  the  liJtfilli  Eriiiii(]  in  the  flalieH  of  mucus  in  tho  diitrrhiicic  i'vacuiitiorni, 
and  more  particularly  Iwcdise  one  epidemic  could  Iw  traced  to  food 
infected  with  this  org-anisni  and  but  liltlc  likely  to  l»e  contaminated  with 
non-spuring  orpiiiisms,  the  B.  entniiiJis  nffrognus  was  thought  to  Iw  the 
cause  of  the  outbreaks.  It  is  a  very  widely  distributed  intestinal  ImciUtu. 
and  if  the  cjtuse  of  diarrhoea,  aa  seems  probable,  this  organism  like  ibow 
bacilli  which  hwvo  just  been  described,  owes  its  pathogenetic  action  to 
aeaociatcil  conditions. 

Diarrhoea  is  nut  uncommon  us  a  symptom  of  general  infection  bv 
pyogcnulic  argatiisms,  but  a  primary  enteritis  caused  by  streptococci  anil 
staphylococci  w  less  frequent* 

S'tr^pioiWri  are  found  in  the  normal  int«etine  of  tho  nduJK,  but  u« 
apparently  ordy  iilightly  [NtthugeiicU'c  (Andrewes).  They  increase  in 
numbers  and  in  imthogenicicy  in  enteritis  caused  by  other  germs,  ns  wa» 
shewn  to  be  tho  eaae  in  dysentery  by  Knise  and  I'a8i]uale.  and  by  the 
Kockefeller  investtgators.  In  the  adult,  cases  of  primary  enteritis  due  to 
streptococci  have  been  rejwrt^d  by  Tavcl,  and  from  cases  uf  chuleni 
nostras  the  same  urgitnism  has  Iteen  isolate<l,  pwsuasing  aufhcieut  viru- 
lence to  infect  a  second  case.  Cases  of  fatal  enteritis  have  l>een  reci^>rded 
by  Dr.  AndieM-os  and  liy  Drs.  \\'ji«hlKiurti  and  Pakes,  in  which  streptococd 
were  abundantly  fotnid.  In  children  there  seems  to  be  no  iloubt  that  a 
primary  streptococac  enteritis,  which  is  followed  by  a  geni-ml  Mood 
infection,  may  occur.  With  this  liooker,  f^cherich,  and  his  school  ngreei 
and  Canon  deacribes  similar  cases.  The  streptococcus  produce«  either 
by  diroct  infection  of  the  mucous  membranes,  or  by  its  toxin,  a  severe 
inflammation  with  desquamation  of  the  eplthelinm  of  the  intestine.  Th« 
disease  h  chiefly  in  the  large  intestine.  The  stools  are  numerous,  nnd 
at  the  height  of  the  disease  have  u  bloody  muco-purulunt  character. 
Streptococci  have  also  been  found  in  cases  uf  infantile  summer  diarrhoea, 
and  four  epidemics  were  attributed  by  Hoist  to  the  Strrplococau  Imtfvt 
found  in  the  milk  of  cows  sufTonng  from  mastitis. 

Tho  SI'if>ftt/{'Mi}f,-Ms  pytgentt  amfiis  seems  to  be  of  much  less  Import* 
ance,  but  la  considered  by  BCoro  to  l»e  the  cause  of  tho  iiito.<>tinal  catArrb 
of  bnywt-fe*!  infants. 

f!.  pfftH-tfti Hfif*  WHS  found  by  Thicrcelin  and  Baginsky  in  the  jiitestiiial 
canal  of  sucklings  associated  with  fever  and  diarrhoea,  and  LartJgaa 
found  it  in  adults  in  an  epidemic  rosembling  dyacntcry.  Calraetle'a 
work  on  tho  endemic  enterocolitis  of  Cochin-China  aijpcars  to  prove 
that  this  organism  can,  under  ceriJiin  conditions,  cause  dyseuitcrj-.  In 
epidemic  enteritis  in  children  it  has  been  found  in  a  virulent  form  b^ 
Knox  and  Schurer.     Elders  has  found  it  in  the  heart-blood  of  a  chi^ 
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Diarrhoea.— The  lume  "diarrhoea"  is  usually  employed,  vmI 
properly  im>,  to  indicate  a  Huid  and  too  frequent  discharge  from  the 
bovvola  AUhnu;a;h  there  may  be  three  or  four  evotruaUons  in  the  day, 
yet  the  term  ''diarrhoea"  is  not  usually  applied  to  them  if  they  be 
properly  f(»rnie<J  ami  hot  liquid.  Stmietimes,  however,  when  f>atieui# 
(.'oiiiphtin  of  "diarrhoea"  we  tirul,  ujhiu  intiuiry,  that  the  motiuns  aro 
formed,  but  that  there  ia  a  defiiro  to  go  too  froquontly  to  the  cloeet 
Constip:itiou  JR  the  commonest  ailment  of  civilised  countriea,  hut 
diarrhoea  destroys  more  lives  than  any  other  di^^ease.  The  naiao 
"diarrhooa,"  like  that  of  "  couBtijHilioii "  or  of  "dyspepsia,"  simply 
denotes  a  svTnptom  wiiich  ni:iy  dypend  iiiwii  mmy  different  causes. 

Causes  of  Diarrhoea.  — I >iiirrhoL'a  is  due  to  nu  unusually  iratcry  con- 
dition of  the  iiitc'jitinal  contents  at  the  time  when  they  reach  the  rectum 
and  aro  evacimted.     Tliis  watery  condition  may  depend  u|Kin : — 

(A)  LHrniuished  absorption  of  ivnter  by  the  intei^tine  ;  (R)  increased 
secretion  of  tluid  from  tho  intestimtl  mucous  membrane :  or  (C)  a  com* 
binaiion  of  both. 

IMmininhcd  aleorption  is  tho  commoner  cauao ;  and  it  may  be  due  to 
the  inte«tine  having  (i)  bws  ab.iorbinj;  fKiwer,  or  (h)  !&«  time  in  which  (o 
absorb.  The  cont-'nts  of  iho  small  intestine  when  they  reach  the  atecum 
arc  nommlly  quite  Huid  ;  but  during  thoir  sojourn  in  the  brgo  intestine 
the  water}'  parts  become  absorlwd  to  a  jiroater  or  less  extent :  so  tltal 
genondiy  they  hecnnip  finn,  and  Iwforo  they  reach  the  rectum  are 
mouldt'd  into  eylindricjd  mitsses.  Sometimes,  imlced,  alisorption  goes 
further,  and  they  become  not  only  firm,  but  dry  and  hard.  It  iit  obviout 
that  conditions  which  affect  the  small  intestine  alone  will  hardly  cause 
diarrhoea.  An  irritable  or  catarrhal  condition  of  the  inmll  intestine  may 
exist,  and  its  contents  may  bo  hurried  on  with  groat  rapidity  into  the 
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large  intestine,  yet,  if  the  peristaltic  novementA  of  ihu  r-Aeoiint  And  colon 
be  not  increased,  the  whole  of  tho  Huid  pArts  of  the  faeces  may  be 
absorbed,  and  tlio  motions  may  Iw  luitnral  or  even  consti[>nlcd. 

Ou  the  oilier  li»nil,  any  irritation  of  the  large  intestine  which  resulta 
in  incroued  rapidity  of  its  peristittic  movcmenu  will  tend  to  produce 
dinrrhoeft,  by  hurri,'in<:  on  the  liitutd  faeces  from  the  mecnm  to  the  aniie 
80  quickly  that  too  little  time  ia  afTorded  far  the  absorption  of  ihe  watery 
conxtitnentK.  If  both  the  small  and  the  large  intestine  have  their  peri- 
suiltic  movements  increased,  diarrhoea  will  of  course  bo  gieatcr  than  if 
either  vmrv  iiHWtfd  alutie. 

Forms  of  Diarrhoea.— iWorrAoea  frnm  Parfftitirex. — A  temporary 
diarrhoea  may  be  induced  by  the  administration  of  pnrgatiA'pjt.  Many  of 
thew — like  colocynth,  senna,  cascara,  castor  oil,  and  eroton  oil — affect  the 
nmseuUr  coat*  of  the  intestine,  and  especially  of  the  colon ;  while  they 
have  little  or  no  effect  upon  tho  processes  of  absorption  or  secretion. 
They  simply  qiiickon  tho  peristaltic  nicivementB  and  hurry  tho  fluids 
which  ai-e  ponr<'d  into  the  caecum  by  the  ileum  so  quickly  on  thiriugh 
the  largo  inte-^titie  that  there  is  not  timo  for  their  watery  constituents 
to  beoomu  alnorbed. 

Other  mediciuea,  again,  especially  neutral  salts,  greatly  increase  the 
secretion  of  fluid  from  tho  intestinal  mucoua  membrane.  This  is  shewn 
by  the  fa<;t  th»t  if  three  loops  of  inK^stioe  1>e  isolated  by  means  of 
ligaKu^os,  and  a  solution  of  a  neutral  salt  be  iujcuted  Into  tho  middle 
loup,  and  the  whole  be  returned  to  the  alxinmtin  of  the  animal,  secretion 
ttikes  place  to  a  large  extent  into  the  middle  loop ;  so  that,  if  the  animal 
be  killed  some  hours  afterwards,  the  quantity  of  fluid  contained  in  this  loop 
will  be  found  to  bo  greatly  in  exccsd  of  the  sidinc  solution  injecteil  into  it, 
while  the  loops  on  each  iiide  of  ii  remain  empty.  This  experiniont  shews 
conclusively  that  a  large  secretion  of  fluid  has  taken  place  from  the 
intvBtiih-il  mucous  mobibmne  under  the  stimulation  of  the  siiline  solution. 
Some  salines,  however,  while  producing  a  large  secretion  of  fluid,  harrlly 
stimulate  peristaltic  action  at  all,  and  thus  have  no  purgative  effect.  For 
example,  we  know  that  acid  tartrate  of  potaah  injectoil  into  a  loop  of 
iiitc«tiiie  wilt  cause  scerction  ;  n.nd  in  a  pulicnt  who  h:is  taken  a  dost>  of 
this  medicine  secretion  probably  takes  place  abundantly  in  the  smalt 
intestine,  as  shewn  by  the  gurgling  aind  nmdiling  in  the  liowelB ;  yet  the 
salt  Rtimulaten  the  [wristaltic  inoveraent-s  of  the  large  intestine  so  slightly 
that  the  whole  of  the  tluid  which  has  been  niukbling  about  may  be 
absorbed,  and  the  Hul>t)equrnt  motion,  instead  uf  being  loose,  niny  be  some- 
what constipaUxl.  Accordingly,  when  we  wish  to  sweep  out  the  intestinal 
contents  thoroughly,  we  combine  dnigs  which  will  act  upon  the  mucous 
membrane  with  those  which  wilt  stimuhitc  [Miristaltic  movements ;  we 
omptoy,  for  example,  the  com|iound  jalap  |Miwdcr,  in  which  the  acid 
tartrate  of  imtaah  is  intended  to  produce  watsr)*  secretion,  the  jalap  to 
stimulate  the  peristaltic  movements,  and  tho  ginger  to  act  as  a  carminatiTe 
and  prevent  griping. 

DMrrhoea  from  Food. — An  action  upon  the  intestinal  secretion  and 


movemenU  similar  to  those  which  are  caused  voluntarily  by  means  of 
purgHtivu  ineilicines  are  freijuently  pi-otluco(l  iiivoluiilHrily  by  varitnu 
siilistjinces  t;iken  as  ioo*\,  or  by  the  products  of  their  digestion  or  <lec-oiii- 
{Kieition  in  the  fltomnch  and  inteatinos.  Thtut,  a  meal  too  abumlant  iit 
quantity,  inst^id  of  being  vomited,  may  jkiss  through  the  pyloric  orifice,  and 
by  irritating  the  intcittiut'H  );ive  rise  to  several  watery  discharj!c» :  tttxt 
this,  the  intestinal  canal,  being  freed  from  its  incubtts,  may  return  to  iu 
normal  condition.  At  other  times  thv  products  of  an  im|terfecl  digmtioo 
may  act  aa  purgatives.  Thus,  fatty  acids  formed  in  the  stomach,  inileDil 
of  pixKluciiig  vomiting,  may  cause  purging  ;  and  too  long  a  delay  in  the 
stomach  will  probably  render  laxative  even  such  sulxitancea  as  milk  ;  fw 
we  find  that  milk  which  has  been  artificially  over-pfptontsed,  and  thereby 
rendered  bilU.>r,  frc^iucutly  causes  loosenet»  of  tlic  bowuls  in  )>atient«  nho 
take  it.  Other  articles  of  food  may  contain  definite  patsons  ;  for  example, 
certain  Rpucimens  of  cheese  contain  a  toxaminc,  tyroLoxicon  (Vatighanl 
[see  art.  **  Food  Poisoning,"  Vol.  11.  Part  I.  p.  865*].  Poisonous  mushroonu 
also  contain  a  poison,  muscarine,  which  causes  vomiting  and  purging  ;  unH 
even  esculent  mu^ihrooms  contiiin  a  subsUince  cuUihI  amanitine,  which, 
although  hamdesfi  in  itself,  occasionally  undergoes  change  and  yields  tba 
poisonous  muscarine  ;  thiiR  now  and  again  violent  vomiting  and  purging 
may  result  from  the  use  of  mushrooms  which  are  apparently  gixid. 

Dutrrfi/)fft  frum  Micruhic  PoisuHS.  ^Vithin  the  last  few  years  it  ha*  b«l) 
shewn  that  albumtnous  substances,  during  thf  process  of  decompomtion  by 
microbes  of  variouit  kind<;.  yield  many  poisons,  amongst  which  are  mus- 
carine and  other  allied  aubstiiuces  having  a  similar  action  ;  so  that  protatn 
sultHtanees,  which  have  l>ecn  imperfectly  digested  and  have  undergone 
putrefaction  in  the  intestine,  may  l>e  converted  into  powerful  poiaoos,  and 
give  rise  to  violent  dianhoea. 

Faeces  contiiin  an  immense  number  of  micro-organisms ;  Sudradorff 
has  estimateil  the  numl>er  of  Kactfria  jtossed  daily  in  the  stoola  of  one 
[lerson  as  amounting  on  an  average  to  53,124,000.000.  No  wonder, 
then,  that  when  faeces  arc  ix^tainc^l  too  long  in  the  intestine  they  may 
act  as  irritants,  and  that  scytNiluus  masses  may  frequently  give  rise  to 
diarrhoea,  which  ceases  on  their  removal.  [The  bacteriology  of  diarrhou 
is  considered  on  p.  f>.5:i.]  The  diarrhoea  of  tropical  coanlries  i«  in  all 
probability  dependent  npon  micro-organisms,  although  the  exact  nature  of 
those  has  not  Wen  as  vet  determined  intk  "  Sprue  "  and  "  Hill  I>iarTho«a," 
VoL  II.  Part  II.  pp.  545,  56"). 

iJiiirrhofu  /rntn  Eniuztta. — Kntoaua  present  in  the  intesiine,  snub  at 
tapeworms,  ronnd-worms,  or  threadworms,  may  someVimes-gi%'e  rice  to 
diarrhoea.  Tliis  may  be  due  partly  to  the  mechanical  irritation  ;  bnt  in 
the  case  of  the  tapeworm  it  seems  to  l>e  ji&rUy  due  also  to  irritant  sub- 
stanoos  flecretod  by  the  parasite. 

Umetttk  Ifiarrhoea. — Various  poisons  which  circulate  in  the  blood  bij 
be  elinunntul  by  the  mucous  membrane  of  the  intestine  hi  the  larao  way 
as  already  described  in  the  case  of  the  stomach  :  and  as  in  the  Litter 
organ   they  may  give  rise   to   vomiting,  so   in   the  intestine   they  may 
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occasion  diarrhoea.  It  is  probably  to  the  elimination  of  toxalbumins 
through  t)ie  inlosuiial  mueoitti  niumbt-une  th»t  the  persistant  diairhouu  In 
CAJHM  of  kirlney  failure  and  threatened  iiraenii.-i  is  du<^. 

J/Mrrhf>ea  ffmi  ChilU. — There  cxn  Iw  no  liotibt  whiitowr  that  expoetire 
to  cold,  and  esiwcially  to  cold  affecting  the  abdominal  walls,  will  give  rise 
to  diarrhoea;  but  tlic  mode  of  tins  action  iti  not  yut  precisely  iixcertaiiied. 
Proltably  the  chill  gives  rise  to  an  acute  catarrh  in  the  intestinal  mucous 
membrane  of  the  |>ationt,  just  aa  it  would  cjtiise  catarrh  of  the  respiratory 
passages  in  otticrs  ;  but  we  taimot  eay  with  certainty  bow  far  the  diarrhoea 
13  due  to  changes  in  the  nervous  system,  in  tht^  circulation,  or  to  tissue- 
metaniorjihtwii)  giving  rise  to  purgativf  proriucw. 

Nfrnttig  Itiarrhora. — Mental  emotion  has  a  powerfid  effect  upon  the 
intestines,  so  tliat  fright  fretpiently  causes  defecation,  and  if  continued 
may  give  rise  to  diarrhocii.  There  is  a  certain  form  of  nervous  diarrhoea 
vhich  is  often  very  troublfjiome  :  ro  long  am  the  patient  is  within  easy 
reach  of  :»  closet,  and  can  empty  his  bo^vels  whenever  he  feeU  the 
desire,  be  is  perfectly  well ;  but  the  moment  ho  becomes  aware  that 
there  may  be  difficulty  or  delay  in  cMLCimtiiig  hiti  bowels,  ho  feels  the 
desire  to.  do  so. 

Afaiariai  IHarrhnfa. — This  is  probably  to  he  rockoned  as  a  form  of 
nervous  diarrhoea.  In  some  ^mticnts  it  recurs  regtUarly  at  the  same 
hour  of  the  day,  resists  all  ordinary  tistringente,  but  yields  readily  to 
the  adniinitttration  of  quinine. 

M</rniiuf  fJiatrfwrn. — An  obstinate  form  of  Hiarrhoea  is  sometimes  met 
with  in  connexion  with  irritability  of  the  sigmoid  Hcxure,  and  sometimes 
also  with  dilatAtion  of  the  stonutch  ;  it  is  very  often  known  as  "morning 
diarrhoea."  The  patient  hue  to  get  ap  very  early  in  the  morning,  and 
has  perhaps  three  to  six  movements  before  1 1  a.m.  After  this  he  is 
pretty  freo,  and  prokdjly  after  mid  day  he  hais  no  action  at  all  until  next 
morning.  This  fonn  of  cliarrhntta  is  sometimes  not  so  severe,  and  occurs 
only  in  the  shape  of  one  movement,  just  after  breakfast,  followtKi  by  one 
or  two  loose  motions  within  the  next  hour  or  so,  but  both  the  severe 
form  and  the  mild  are  apt  to  resist  medical  treatment.  Morning 
diarrhoea  is  also  common  in  persons  addicted  to  alcohol 

Iharriuttit  due  tv  a  l'ri}iiip.i/-  of  fbr  Sigimtid  FlfJ'urr  into  Ihe  Ttectum. — ^TlilB 
diarrhoea  is  chronic  and  irritating,  the  motions  are  small,  but  they  are 
numerous  and  often  accoinfwinied  by  tenesmus.  The  rectum  in  the 
adult  is  pretty  firmly  fixed  to  the  bones  of  the  pelvis,  especially  to  the 
sacrum  ;  so  that,  although  prolapse  of  the  rectum  through  the  anus  is 
common  in  children,  it  is  by  no  means  common  in  adnlwi.  Rut  prolapse 
of  the  sigmoid  flexure  into  the  rectum  is  by  no  means  uncommon  in 
adullH  ;  BomctiuicH  it  gives  rise  to  constijtation,  but  frequently  it  nuises 
ohrunic  diiurhoea.  My  attention  was  very  strongly  drawn  to  this  dis- 
order by  a  case  that  I  saw  some  years  ago  in  a  tc-a-plantor  who  had  come 
from  Assam.  He  had  suffered  from  chionic  diarrhoea  for  from  six  months 
to  A  year  before  I  saw  him.  The  wluile  of  bts  trouble  dated  from  an 
attack  of  violent  consti|Mition  which  had  lasted  many  days.     To  relieve 


Ihis  ho  took  a  strong  piir^tive,  and  from  the  Tnomimt  that  thu  utcd 
hu  h.'*d  suffered  from  diarrhoeju  All  the  remedies  he  bad  tried  had  biled. 
Oh  exumiiiAlion  by  the  bowol  [  found  a  st&to  uf  things  which  aimulAlcd 
a  prolap^cil  rectum  in  a  child ;  hut  in  thia  case  the  prolaptse  mu  lu  far 
np  the  rectum  as  the  finger  coiild  reach.  High  nip  in  the  rectum  I  fouod 
pemtont  liags  of  mucous  membrane,  and  in  tlic  middle  of  these  bags  [ 
could  feel  the  opening  into  the  sigmoid  flexure. 

Mnlutntint  Iha^isf.—'Yo  one  other  cjuirc  of  diarrhoea  I  muK  drair 
attention,  and  that  is  malignant  disease  of  the  bowel  ((W^r  p,  751).  For 
diiu'ili'.i<-a  liuc  tij  lardaccoiiii  disoiise  of  the  inU^tinue  see  p.  569. 

Symptoms.  The  symptoms  of  diarrhoea  de[iead  very  much  on  th« 
part  of  the  howel  atfer.ted,  and  the  extent  and  nature  of  the  ufiection.  I 
have  already  said  that  irritJition  or  caurrh  of  the  small  intestine  does  nee 
neoessarily  lead  to  diarrhoea  ;  but  that  if  it  be  associated  trith  an  irritftUe 
condition  uf  the  Uirge  intestine,  so  ihiil  the  contents  of  the  duodenum  an 
rapidly  swept  dovrn  through  the  whole  intestinal  tube,  the  faeces  are  not 
unlikely  to  couUiin  a  certain  amount  of  altero)  bile  which  either  gire«  a 
green  colour  to  the  faecal  masses,  or  betrays  itself  in  a  yellov  or  gCMniib 
tinge  of  the  mucus  which  acuomjMtnics  the  motion. 

In  oiwtniction  of  the  common  bilenluct  the  motions  may  be  perfectly 
colourloss.  In  such  a  ciso  the  urine  and  conjunctivae  are  usnnlly  deeply 
tinged  ynth.  bile ;  but  if  the  pjiuci-eatic  duct  alone  be  obstructed  the 
motions  uiay  sliU  Ihj  perfectly  colourlesa,  and  yet  no  jaundice  bo  present, 
nor  the  urine  he  tin^d  with  bile.  In  such  cases,  notwithstanding  their 
palo  colour,  the  faeces  actually  conudn  bile ;  but  the  colour  is  ohscunvi 
by  luidigested  fat  which  usually  comes  from  the  milk  or  crcant  in  the  diet 
III  sprue  tliLt  motions  are  gunenlly  fi-olhy.  In  some  cases,  from  deedBi- 
position  of  the  intestinal  contents,  the  faeces  hare  a  most  abomiiuiUt 
smell.  The  exact  nature  of  the  Kututanceg  to  which  these  smalls  are  due 
has  not  been  determined  ;  but  similar  substances  are  readily  produced  by 
digesting  hbrin  witlt  active  pancreas  at  the  temperature  of  the  body  for 
about  eighteen  honra. 

Whuti  the  diaiThoca  is  severe,  the  discharges  excessive,  and  the 
motions  ubundaut  and  watery,  the  blood  becomBB  drained  of  its  wato; 
parts,  circulation  becomes  feeble,  there  is  a  tendenc)^  to  Tenons  stagm- 
tion,  and  signs  of  genornl  colUp^  may  appear.  These  are  most  markrd 
in  cholera  (Vol.  II.  !*»rt  II.  p.  435),  but  may  bo  noticed  also  to  a  slighltf 
extent  in  ordinary  diarrhoea,  and  es[H:cially  in  children.  The  pulie  to 
small  and  feeble,  the  skin  pale  and  cold,  the  face  shrunken,  the  ej«i 
sunken  in  their  orbits ;  cmmpa  may  atLiok  the  legs ;  and  in  children,  on 
account  of  the  lowered  lilood- pressure,  the  fonlanclle  is  greatly  do| 
On  account  of  the  fre<tutint  passage  of  the  motiotis,  great  tcnderr 
soreness,  and  excoriation  of  the  amis,  and  even  of  the  nates,  may  occur. 
The  irritation  which  gives  rise  to  diarrhoea  is  frequently  accompauisd 
by  pain,  and  this  may  be  so  excessiro  as  to  lead  to  fatntnesa  or  actual 
syncope,  especially  in  jwrsons  who  suffer  from  a  feeble  heart.  Evrn 
when  [Mtin  is  nut  present  diorrbowL  is  apt  to  produce  or  be  accompanied 


hy  mntaise,  langoor,  irritability  Rorootimes,  and,  if  exceaeive,  by  general 
prostration. 

Chronic  diurrhuea  dependent  U|Hni  locul  iintalion  in  tlie  recUim  may 
go  on  for  a  long  lUnn  withouL  uiiy  indinitioii  wluiievur  of  gentinil  depres- 
sion, 4?nmciatton,  or  disturlHinco  of  any  kind,  beyond  the  simple  annoyance 
which  is  caused  to  the  patient  by  repeats!  calls  to  the  cloAct.  In  cases  in 
which  much  mucus  is  passed,  and  especially,  I  think,  in  those  cases  in  which 
the  sigmoid  is  pn>lapiied  into  the  rectum,  a  condition  of  hyitochondriAsis 
is  very  frequently  otwerved.  In  any  ciise  there  is  great  depression  of 
spirits  and  inabiiity  to  take  .tny  interest  in  cxlcrnul  things  ;  the  attention 
of  tlie  patient  is  concentmicil  upon  liis  ofvn  condition,  and  more  especially 
upun  the  state  of  his  bowels.  In  many  cases  of  this  sort  mucus  is  passed 
in  large  quantities,  either  surrounding  the  motion  or  separately  ;  and 
sometimes  the  amount  is  so  great  that  it  appears  to  foi-m  a  regular  cast  of 
the  Iwwel,  and  has  been  described  as  membnuious  fiil^jritis.  Two  varieties 
of  mucous  diarrhoea  have  been  described  as  membmnuus  enteritis  and 
mucous  colic.  In  the  first  of  the>te  there  are  rcrun-enl  B|ia8modic  pains ; 
in  the  second  there  is  more  *,'enerally  a  feeling  of  continued  dibcomfort 
i^d  uneasiness,  frc<[uetitly  accotnpiiiii<.^<I  by  a  tendency  W  nervous  depres- 
sk>n  and  hypochondriasis  (nilf  p.  8 1 1\).  The  causation  of  ihetno  conditions 
has  not  been  precisely  ascertained  ;  and  I  am  inclined  to  believe  that  in 
many  caaos  thoy  dt-pond  upon  prolapse  of  the  sigmoid  into  the  rectnnt. 

In  cases  such  as  I  have  descril>ed  there  is  generally  a  sense  of  Incotii- 
plcte  evacuation  of  the  bowels,  even  soon  after  the  motion  lm»  passed  ; 
and  the  more  the  patient  strains  the  worae  this  feeling  is  apt  to  become, 
because  the  prolajiiMKl  part  of  the  bowel  becomes  more  cottgesi^d. 

Ulceration  of  the  rectum  gives  rise  to  diarrhoea,  and  also  sometimes 
to  a  desire  to  sit  long  at  the  closet.  I  am  inclined  to  think  that  hucIi 
ulceration  occasionallv  occurs  fr«jm  mechanical  injuiy  to  the  mucous 
membrane  of  the  Iwivel  by  the  boiiu  or  ivury  uoxkIcs  of  enema  syringes ; 
Ut  avoid  this  it  is  better  to  use  a  soft  india-rubber  tube,  which  is  not 
likely  to  hurt  the  bowel. 

In  some  cases  there  is  a  constant  desire  to  defecate,  although  there 
be  nothing  whatyvor  prcsciil  in  the  bowel,  and  nothing  can  be  felt  wi*ong 
with  Its  whII.  I  have  seen  one  case  iu  whit-b  tbu  desii-e  M-aii  so  incessant 
that  the  iiatient,  an  old  wnraan,  sat  j*mianently  on  a  bc<lpan  ;  the  only 
opinion  that  I  could  form  was  that  the  eczema,  from  which  she  Bntl't-Twl, 
had  affected  the  mucous  membrane  of  the  intestine,  and  gave  rine  to  a 
constAnt  irritxiiion  in  the  ructum  tjjniilar  to  that  which  it  caused  in  the 
skin  around  the  anus. 

TTsually  diarrhoea  is  either  accompanied  or  preceded  by  intestinal  pain  ; 
but  this  is  not  invariably  the  case.  The  piiiii  sometimes  occurs  in  the 
small  ititeatine,  but.  ttioru  usiudly  in  the  colon  ;  hence  its  name  of  colic. 
Like  those  other  pjiins — such  as  he[mtic  and  renal  colic — to  which  the 
name  of  colic  has  been  extended,  which  also  occur  in  organs  containing  in- 
roluntary  muscular  Hbre,  the  pain  in  the  intestine  probably  depends  npon 
irritatjon  to  the  intestinal  nerves,  partly  by  crarop-Iike  contnictions  of  the 


involuntary  muBculor  fibre  in  some  sections  of  the  bowel,  partly  by  cx- 
ceaeive  dilatation  in  other  sections.  Such  pain  may  occur  without 
diarrhoea,  because  the  cmmplike  contractions  tend  rather  to  interfere  with 
the  pa»sage  cf  the  intestinal  contents  than  to  accelerate  tliem  ;  in  lead  colic 
the  pain  U  very  miirkcd,  but  h  usually  accompanied  by  ol«tiiialc  eotmlipu- 
iion.  In  migraine  the  piiin  In,  the  head  is  as&ociate<l  either  vrith  exceaaire 
contraction  or  excessive  dilatiitiurt  uf  the  arteries,  and,  sometimes  at  l«a»C, 
with  dilatation  of  the  proxinuLl  and  contmction  of  the  distal  ends  of  the 
arteries  siipj>lying  that  part  of  the  houj  in  which  the  |uuti  in  felt.  In 
this  ailment  thfre  seemif.  to  be  at  the  same  time  a  dilatation  of  the  proximal, 
and  a  contraction  of  the  distal,  end  of  the  (ttomach,  the  fimdus  being  much 
dilated  and  the  pylorus  firmly  contracted.  It  is  probable  that  a  like  con- 
dition occurs  to  some  extent  in  the  intestine,  and  either  in  conseqaence  of 
thifi,  or  of  contractiiin  of  the  intf'Ktinal  vesRe1f(,  siniilar  to  what  orciir*  in 
the  branches  of  the  c-irotid  in  migraine,  a  ptin  comes  on  in  the  intcstjiw 
similar  to  that  of  headache.  In  some  iiorsoiis  the  two  como  on  ti^thcr, 
but  in  others  the  pain  api^nrs  sumctimes  in  the  head  and  tiouietimei  in 
the  atotuacb,  the  stomach  being  free  when  the  head  is  painful,  and  con- 
versely. In  certain  cases  diarrboeft  occurs  along  with  headache,  awl 
appears  to  repLice  the  vomiting  which  usually  accompanies  migraine. 

Treatment. — The  treatment  of  dian-liuea  consisui,  first,  in  remot-ing 
any  irritant  which  ma}''  tie  giving  rise  to  it :  and,  secundly,  in  sooth* 
ing  any  irritation  of  the  intestine  it«plf  which  may  remain  aft«r  tb« 
irritant  has  been  removed.  In  the  case  of  artificial  diarrhoea,  due  to  pur- 
gatives, great  cai-c  must  Ije  taken  to  ensure  their  removal :  and  thus  it  U 
the  common  practice  to  give  a  saline  purgative  next  morning  after  a  Aam 
of  calomel.  This  practice  is  not  only  useful  in  ensuring  the  removal  of 
waste  products  from  the  intestine,  but  of  clearing  out  the  calnniel  itaelf ; 
sometimes  if  the  calomel  be  tiiken  alone  at  night,  and  no  salioo  iu  ibe 
morning,  the  calomel  will  act  as  a  prjwerful  irritant^  gi^og  rise  to  morh 
pain :  in  one  case  which  I  mw  it  nearly  prcKluce*!  collapse,  very  much  a* 
if  a  dose  of  corrosive  aublimate  had  iR-cn  taken  ;  und  similar  results  Hune' 
times  arise  fn>m  a  cnlocynth  jiill  or  from  proprietary  pills. 

In  the  cjise  of  diarrhoea  caused  by  food,  either  excessive  in  ffuanlitTi 
objcetionable  in  quality,  or  eo  decomposed  in  the  intcjatine  as  to  be  irritat- 
ing, one  uf  the  best  means  of  stopping  the  diarrhoea  is  to  givo  a  do«e  of 
castor  oil  t<;gethpr  with  a  little  opium — us,  fur  example*  half  an  ointrr  of 
castor  oil  and  S  minims  of  tincture  of  opium.  The  cuslnr  oil  cloan 
out  the  intestine  thoroughly,  irritant  matters  are  removed,  and  the 
opium  soothes  the  bowel  and  allows  it  to  recover  from  the  irrilAtion. 
li,  in  place  of  a  piirgntive  an  astringent  be  given,  the  nioveniems  of  Lba 
bowels  are  tem(KirariIy  arrested,  but  the  irritint  remains  there ;  and, 
if  it  consist  of  decomposing  food,  its  retention  makes  matters  worse, 
so  that  after  a  day  or  two  the  diarrhoea  returns  in  a  severer  form  Ubid 
before. 

Another  favourite  remedy  for  diarrhoea  due  to  indisoretions  in  diel  il 
compound  rhubarb  powder;   the  rhubarb  and  magnesia  act  aa  pvrg^ 
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tives  ant)  clwr  out  th«  inttietiiie,  white  the  slight  amount  of  taniuc  acid 
coTiUi.Jrie<l  in  the  rhubiirh  acU  iiubsei|uentlji'  as  an  aBtriiigent. 

When  iho  dian'hoea  is  not  iluu  tu  irritating  substanous  in  the  bowel, 
.but  to  iiiHammatiori  of  the  mucmis  membrane  of  the  intestine  itself, 
«s  in  the  catarrh  which  siiccitccU  Tiolent  irritation,  one  of  the  most 
commmi  remedies  is  chalk  mixture.  Lime  forms  with  fatty  acids  an  in- 
sohiMe  sonp,  and  will  thtia  ricmriLliHe  such  ucidn,  which  ai-e  strong  intestinal 
irritiiiitfl.  It  will  .ilso  neutralise  other  ncidg  not  of  the  fatty  series,  and 
hy  iU  corahinatirjii.  eithei  with  acids  or  iilbumiii,  will  tend  to  fonu  u  noii- 
irritnting  pellicle  over  the  iuucoub  mcmbmno ;  whllL^  at  the  va^xm:  time 
lime  salts  slow  the  movcmont  of  involuntaiy  muscular  fibre,  and  tend  to 
leasen  jMristalitifl.  At  the  same  time  the  carminatix-eH  jiresent  in  the  chalk 
mixture  aid  the  expulsion  of  flatus,  and  prevent  the  pain  which  would 
otherwise  ariso  from  its  distending  the  Iwwel.  When  the  pin'u  is  severe, 
lid  chalk  mixture  alone  is  insufficient^  Its  combination  with  o])ium  in  the 
'orm  of  the  pulvii)  cretae  aromuticiis  cum  npio  of  the  Pharmacopoeia  is 
«xc«edingly  useful ;  or  5  to  10  minims  of  tinctura  opii  may  l)e  added  to 
the  ordinary  chalk  mixture.  It  is  liard  to  explain  the  efi'ect  of  brandy  in 
checking  simple  diiirrhuea ;  but  there  am  l>e  no  doubt  that  it  is  the  nin«t 
useful  remedy,  and  an  ounce  of  neat  brandy  is  a  most  useful  remedy  in 
simple  diarrhoeH.  Itx  ettiea^^  m»y  b*^  increMod  by  the  addition  of  5  to 
10  minims  of  tinctiu-o  of  opium,  or  20  minims  of  chlorodyne  :  these 
remedies  indeed  often  prove  very  useful  in  chcckiu};  diarrhot-a  without 
bi-andy,  or  anything  else.  It  must  l)e  bonie  in  mind,  however,  that  if  the 
tliarrhoca  depend  upon  initating  substances,  the  nso  of  th^se  remedies, 
while  giving  relief  for  a  time,  imiy  render  the  diarrhoea  more  troublesome 
if  they  are  Uikcn  before  the  irritant  Hiil>»tances  liavc  been  puttseil  out.  If, 
however,  the  diarrhoe;i  have  continued  for  some  days  and  the  irrit^int  Ite 
already  removed,  the  brandy  and  ofiinm  may  soothe  the  intestine  and 
tafTect  a  permanent  ciirc. 

In  many  cjiaes  diarrhoea  is  due  to  mixed  f:ausca,  and  there  are  both 
itating  substances  in  the  intestine  and  an  irritated  or  inflamed  condition 
of  the  mucous  membrane  itself.  A  useful  plan  of  treatment  is,  there- 
f^ire,  t-o  give,  firHl,  a  doat;  of  ludf  an  ounce  of  castor  oil  with  5  to  10 
minims  of  laudanum.  An  hour  aftcru'anls  let  the  jjaticnt  take  some 
w;uTn  t«a  or  other  warm  drink  to  assist  the  oil.  After  it  has  acted  freely 
ailminister  a  sedative  such  us  the  following : — R  Bismnthi  carbonatis, 
«<»dii  bicarbonntis,  iu't  gr.  x. :  spt-  chloroformi,  ll\^  x.;  aq.  menthao  pipt-ritae, 
vcl  w.\.  cinnamomi,  vel  aq.  caryophylli,  ad.  ^j.  Ft.  Hst.  This  may  be 
^ven  every  four  hnurn  twenty  minutes  Wforc  food.  At  the  same  time 
an  <nince  of  mistnni  cretjte.  to  which  5  to  H  minims  of  laudanum 
nuiy  be  added,  should  Itc  given  after  every  loo&e  motion.  This  direction 
regulates  the  amount  of  astringent  which  the  patient  take^t  acconljng  to 
his  nHjuirements  ;  for  if  the  bowels  are  only  opene*i  once  loosely  he  taki>3 
bat  one  doee,  whereas  if  there  are  ten  lof>so  motions  he  gets  ten  doAos. 
For  ptitieuts  who  arc  travelling,  or  who  cannot  sUiy  at  home  on 
nvcomit  of   buBioesit    engagements,   draughts    are    awkward ;    for    them 


bismuth  lozenges,  Bodu-mirit  tablets,  or  20-graiii  powden  of  palm 
cruUie  ui"omuti(-u3,  or  pulv.  crel.  aromat.  c.  opio.  tablets  of  these  renediS) 
or  *J0  dnipii  of  cliloroclyne  are  most  convenient.  In  place  of  ghiBg 
opium  by  the  mouth  thp  dnig  may  frequently  ba  adminiBtentd  with 
great  arfvanwge  by  the  bowel ;  either  us  the  ordinary  enema  opii  con- 
taining hiilf  a  drachm  of  luudaiium  in  '2  ounces  of  etarch  mufib^'^ 
in  the  form  of  a  morphine  suppuaitory,  or  of  a  compound  lead  aupposiiocjr. 
in  which  the  astringent  action  of  the  lead  tends  to  supplement  the  Nwth- 
ing  action  of  the  morphine. 

The  pain  which  frequently  accorapaniea  diarrhoea  may  be  grMtly 
leasertod  by  the  application  of  a  lar^  warm  fomentation  or  poultica  to  tb« 
abdomen.  In  caaee  in  which  these  remc^lies  amnot  re:ulily  l>c  applietl,  oa 
on  ft  rftilway  Journoy,  relief  may  be  obtained  by  applying  a  tin  or  inilw 
rubber  bagcontiuning  hot  water  to  the  abdomen  over  the  clothes.  In  tbc 
casQ  of  a  poultice  it  u  best  not  to  apply  it^  as  is  sometimes  done,  dia^tl}' 
to  the  «kin,  or  \vith  only  a  thin  bit  of  muftlin  between  it  and  the  ski"- 
for  in  this  fashion  the  poultice  must  either  be  alloweil  to  become  taH 
cold  or  the  patient's  skin  will  be  scalded.  Jhieh  more  relief  is  nffortlel 
by  putting  two  folds  of  flannel  between  tlio  skin  and  the  poultice,  whick 
may  then  be  made  boiling  hot,  and  the  heat,  coming  gnLdiially  throng 
the  Ihmnel,  dooa  not  burn  the  akin. 

Carminatives   frequently  lessen  the  pain  greatly  by  rendering  ibfl 
contraction  of  the  bowel  more  even,  lessening  B|NLsni,  and  a-ssishng  iht 
escape  of  Hatulenca.      A  URefnl  mixture  is  half  a  itrachm  of  aromatic  aptii< 
of  ammonia,  half  a  drachm  of  comfiound  tinct4ire  of  cardaraoma,  and  10 
or    15    minimii   of   spirit   of   chloroform.       Ten  minims  of  compoiuvl 
spirit  of  ether  may  it&  sut«titut«d  for  the  spirit  of  chlnrufona  in  the 
tntxtiire  or  added  to  it ;  and  if  the  pain  he  very  great,  half  a  drachm  to  a 
drachm  of  the  com|»riiind  tincture  of  camphor  makes  a  ii!4«fnl  addition. 
The  whole  of  this  may  be  given  in  uu  ounce  of  wiitor,  or,  still   tiottcr, 
perhaps,  in  jMpjHtrmint  water.     In  cases  in  which  dintension  of  the  t«;Ion 
with  Hatus  is  very  groat,  it  may  sometimes  l)e  relieved  by  passing  a  long 
flexible  imlla-nibber  tube  into  tho  colon ;  but  usually  the  wind  may  be 
brought   away  by   injecting  alwut  4  ounces  of   Hill -water.   [Kspper  and 
water,  or  some  other  mnninative.      Or  an  onoma  of  turpentine  may  he 
employed ;    but   probably  tho   best  nf  .ill  injections  for  the  reli«f  of 
tympanitic  distension  is  the  enema  osafetidue,  although  its  disagreeable 
odour  prevents  it  from  being  uiwd  bo  frequently  as,  from  ita  great  power 
of  relieving  flatulence,  it  would  othenvise  lie. 

Dian'hoea  duo  to  decomposed  fond,  to  mtisbrooms,  or  to  cheooo,  is 
best  treated  by  clearing  out  the  Iwwels  by  oasi^ir  nil ;  bnt  along  with  thi« 
belladonna  or  atropine  should  be  given,  l)ecAuse  atropine  is  an  antidote 
to  muscarine,  the  poisonous  alkaloid  of  mushrooms,  and  to  a  aulMtance 
which  is  likewise  formed  by  the  deromi>osrt)on  of  albumin.  Ten  ininiittii 
of  t-hc  tincture  of  belladonna,  or  ^J^f^th  of  a  grain  of  atropine,  may  bo 
given  every  half  hour,  or  every  hour,  either  nntil  the  iliarrhoea  is  Iimm,  or 
till  the  symptoms  of  physiological  action  have  begun  to  shew  themselves  in 
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drynoM  of  the  mouth  or  dilatation  of  the  piiptl  Of  cotirsc  this  remedy 
must  be  used  under  constant  supervision,  as  it  ia  hanlly  safe  to  leave  it 
to  tho  pfttiont's  friends  tn  decide  when  the  dnig  is  to  l>e  stopped. 

Ill  diaiThoea  due  to  microbic  infection  one  nifty  combine  \X\v  lulininis' 
tmlion  of  vaiious  antiaeptics,  to  destroy  the  microbes  themselves,  with 
measures  for  the  removal  of  tho  poisons  which  they  form.  Among  the 
most  powerful  of  these  is  mercury  in  various  forms — grey  powder, 
calomel,  corrosive  auhhmate,  and  biniodide. 

Tha  ftrat  two  may  he  given  in  ninglo  doses  of  tivc  grains  of  groy 
powder,  or  two  10  three  of  calomel ;  or  in  divided  doses,  such  as  one- 
third  to  two  grains  of  grey  powder,  and  oiic-thii*d  to  one-half  of  a  groin  of 
calomel,  every  two  to  four  horn's.  One  thirty-secoud  to  onu-sixtoonth  of 
A  grain  of  biniodide  or  of  corrosive  sublimate,  or  half  a  drachm  to  a 
dmrhni  of  the  liijuor  hydrarg\*ri  perchloridi,  may  he  uswl  in  a  similar  way. 

Bismuth,  in  the  form  of  carbonate  snbnitnit«,  or  Kalicylate,  is  a 
useful  itit<?stinal  sedativo  ;  the  caibonatt  is  the  form  which  acts  best 
with  chalk,  but  the  salicylate  is  tho  must  powerful  iji-sinfcctaiit  salt  of 
the  three,  and  m»y  be  givcm  with  salicylate  of  soda  or  with  ^dol. 
Salol  pojutes  through  tho  stomach  imchanged,  but  becomcR  c^mvene*!  in 
the  intestine  into  salicylic  acid  and  phfuol,  both  of  which  are  powerful 
dioinfectanta.  It  may  he  given  in  duties  of  10  or  15  grains  in  a 
cachet,  alone  or  with  salicylate  of  bismuth.  y?-naphthol  and  its  com- 
pound with  salicylic  acid,  called  napbthaln]  or  betol,  ure  l)oth  used  (in 
doaes  of  5  to  10  gi-aius)  iii  the  same  way,  and  for  the  same  purposes, 
as  ihIoL  Kaphthalin  is  another  useful  intestinal  disinfectant^  and  is 
one  of  the  most  powerful  of  them  all  in  deodorising  oHensive  faecal 
motions,  tn  the  dian-hoca  of  children,  for  example,  it  completely  removes 
the  offensive  odour,  but,  so  far  as  my  own  exfwrience  goc*,  it  will  not  by 
itself  arrest  the  diarrhoea  ;  it  has  been  »tjit«d  by  others,  however,  to  do  so. 

Besides  killing  the  piithogenetic  liact'eria  in  the  intestine  by  means  of 
int«itinal  diBiufrcUuits,  thvy  may  U.>  destroyed  by  the  simplv  plan  of 
starving  them  out  Although  Allan  MacFadyca  and  I  foiuid  that  bacteria 
appeared  to  have  tho  power  of  adajiling  themselves  w  changed  foo4l8, 
ami  of  manufacturing  new  ferments  wherewith  10  digest  them,  a  certain 
time  is  required  for  \.\\\^  Hdii])t.'ition ;  and  if  the  food  be  mpidly  itnd 
frequently  chaugc>d  the  Wcieria  may  be  starved.  Thus,  when  milk  has 
been  used  as  a  diet,  and  the  intestine  has  become  infected  with  bacteria 
which  live  readily  upon  milk,  th«  complete  stopiKige  of  the  milk  for  a 
while,  and  substitution  for  it  of  farinaceous  food  only,  will  tend  tn  kill  ofl* 
a  lftr;go  numl»c-r  of  the  bacteria  which  thrive  on  milk.  After  a  day  or 
two  other  bacteria  may  grow  and  multiply  u|>un  farinaceous  food  :  but  if 
ibis  again  l)e  suddenly  changed  for  a  meat-juice-,  a  grcjii  number  of  these 
will  be  killed  off,  and  then  by  reverting  to  milk,  and  so  on,  the  various 
bacteria  may  be  gradmilly  eliminated  {ndt  also  articles  on  "Cholera,** 
"DiaiThoea  of  Children,"  "Dysentery,"  "Enteric  Fever,"  "Sprue," 
"  Tolwrculoais,"  "Pidmonary  Tuberculosis"). 

In  the  cases  of  ordinary  dianhoea,  which  are  so  common  in  persons 
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who  have  been  living  in  India,  Afghanistan,  or  other  tro[ncal  clinudci, 
mtidiciiie^  ure  frequently  usvle«.s ;  and  tbe  only  method  of  care  is  Ihit 
pro|K>Mxl  by  Sir  Joseph  Fayi*er,  of  putting  the  [Mtient  on  an  abMiiiH 
Toilk  diet  »vitli  no  other  f(KMl  whatever ;  the  patient,  iii  fact,  is  tfMtel 
exactly  ha  if  he  had  enteric  fever.  In  some  caset)  the  |Nttient  maj  ba 
able  to  liitetid  to  his  w'ork  lUid  even  put  r>n  Hesh,  but  this  is  not  dmbI. 
and,  aa  a  mie,  while  on  the  milk  diet  he  will  have  to  keep  in  hod. 

Astringents  of  vanons  kindti  arc  fretjuenLly  useful  in  diarrhoea  ofcir 
the  acute  stage  has  pruueti  otfj  and  it  han  become  chronic.  The  chltf 
aatriiigcnt*  are  some  of  the  heavy  metals  in  various  forms.  Ithuharli,  m 
already  mentioned,  '\»  useful,  iv-  after  ctoartiig  away  irritants  from  tbr 
intestine  i't«$  rheo-tuimic  add  has  an  astringent  action.  Catechu  id 
varioiu  forms,  rhacany,  logwofnl,  are  all  ticcaHionally  useful.  Tht  noK 
soluble  preparations,  such  oa  infusion  and  tincture  of  catechu,  »pewl 
purl  of  their  energy  on  the  stomach  before  passing  into  the  imastiatj 
and  therefore  iho  eum|>oun<I  cat^^chu  powder,  iu  which  bhc  thlM^ 
aatritigeuts,  catechu,  kino,  and  rhnUiny,  pass  into  the  inttisline  iklH^ 
with  two  an>maticfl,  ciniuinum  and  nutmeg,  is  perhajts  more  usefi^ 
in  doses  of  20  or  30  gnuns.  Comi)Ound  kino  powder  in  iO-gr*^*^ 
doBCj  ia  also  very  useful,  the  kino  acting  as  an  asLringent,  and  the  o^ 
lessening  pain  and  irritation.  Various  compounds  of  tatuiin  are  a>^ 
useful :  tannalbiu  and  honthin  (tannin  with  albumin),  tanocol  (tannin 
gelatin),  both  in  doses  of  \Tt  grains;  ijinnigen  (insoluble  in  the  «t4n 
and  soluble  only  in  the  irktestine)  and  Utnaoform  (tannin  with  I 
aldehyde),  both  in  doses  of  -I  tv  8  grHins.  In  a  very  chrunic 
diiirrhoea  the  le4ul  and  opium  pill  is  useful,  and  so  are  the  sulpliattt- 
xiiic  and  copper  in  doses  of  1  to  'J  gntinii  in  the  fomt  of  pill,  eit 
alone  or  with  opium 

In  all  canes  of  chronic  diarrhoea  the  urine  should  bo  carefully 
amined,  and  if  it  be  fuuiid  tu  have  a  [>ersistently  low  specific  gravity, 
to  contain  a  trace  of  albumin,  grejit  cart-  should  be  taken  not  to  ch**^^ 
Llic  diarrhoea  hastily  by  means  of  opium  or  astringentA ;  in  such 
the  bowels  form  the   chief  channel  for  elimination  of   the   prodiicu 
tissue  waste,  and  if  the  diarrhoea  be  checked  the  [latient  may  quickly 
of  uiiionuiu 

In  cases  of  tendency  to  diarrhoea  from  cold,  and,  indeetl,  in  uU 
of  chronic  diarrhoea  or  tendency  to  diarrhoea,  the  uMomen  should  be  ke 
Et  a  warm  and  e^iuable  temperature,  either  by  a  tlannol  bandag«  or  by 
silk  scarf  wound  several  times  round  it.  Attention  should  also  be  pa>»j 
to  the  feel,  the  shins,  and  the  Inck  of  the  neck,  as  a  chill  in  tlioae  spoi 
is  not  unlikely  to  recall  the  dJairhoca  or  abdominid  pain,  even  although 
the  abdomen  itself  be  kept  H'arm. 

Otses  of  nervous  diarrhoea  are  to  be  treated  by  moral  if  medies ;  tlitf 
fMticnt  should  be  encouraged  to  redst  the  inclination  to  dcfecatv,  juitt  a 
a  patient  with  a  nervous  irritability  of  tlie  bladder  is  told  to  msist  th 
desire  to  raietunit«.     In  the  form  of  ner\'ouj»  diarrhoea  in  which  th 
introduction  of  food  into  the  stonuwh  give&  immediate  deairo  to  go  t<^ 


•tool,  bismuth  hefore  meals  tends  to  check  the  imptiUe  ;  the  Kama  result 
ia  soiiictimes  ubiained,  even  more  eiksiiy,  by  the  use  of  li(|Uor  arsenicAlis, 
ill  liintcit  uf  half  u  minim  to  a  minim  in  iiii  ouucc  of  water  or  pepper- 
mint water,  ten  ur  tifteun  nilmit^js  liefurc  meals.  Iti  diurrhoca  dupuiuJing 
UfKin  locomotor  atAxy  Bm;ill  dtwes  of  atitipyrin  may  prove  uaefiil. 

Malarial  diarrhoea,  altboitgh  ii  ro^isis  the  u»iuiL  iistringcnM,  often 
yiuhU  rtuulily  to  ijuiniiie  or  cincboiiu.  In  i^uch  cai»e8,  if  the  liver  is 
muoh  enlarged  and  tender,  the  cure  may  Iw  quickened  liy  the  atiministra- 
(40I)  of  a  mercurial  follo»'cd  by  a  ^line  purgative :  thus  the  congestion 
uf  the  livur  is  reduced  l>ufure  (punine  or  aatrin^entd  come  Uixm  the  tield. 

Morning  diarrhoea  may  generally  be  greatly  relieved  and  gometime;^ 
entirely  checked  by  the  ttimplo  plan  of  tellin>j;  the  ]utiiMit  to  take  no 
liiltiid  after  live  o'clock  in  the  afternoon  ;  all  the  lirjuid.'^  sbotUd  be  taken 
in  the  early  (lart  of  the  day.  In  persons,  on  the  eonirary,  who  siitfer 
from  evening  diarrhoea,  the  liquids  tihoald  be  taken  latv  ut  night,  and  very 
little  daring  the  early  |Kirt  of  the  day.  In  alt  cases  the  use  of  alcohol 
should  lie  carefully  roguhit*?*!. 

In  cases  in  \rhich  diarrhoea  depends  upon  prolapse  of  the  sigmoid 

flexure  into  the  rectum,  it  shuuld  be  treated  by  :Lvoi<liiig  all  articles  of 

food  which  would  Iw  likely  to  [Kiaa  through  the  inieBtine  nn(ligifste<i  and 

to  initaT*  the  tender  part  of  the  bowel     The  bowels  may  bo  kepi  open 

by  means  of  an  enema  of  half  a  pint  of  water  every  morning ;  and  im- 

mor1iat«ly  after  the  action  un  astringent  injection  of    1  or  2  dracbniti 

of  utttechu  in   i  <>unco»  of  wat^ir  shuuld  be  thrown  into  the  bowel  and 

retained  thi-re.     In  place  of  the  injection,  ointment  may  be  introduced 

by  means  of  one  of  AlUngbum'a  ointment-carnere.      If  there  be  irritation 

in  the  sigmoid  flexure  itiiolf.  I  Imvc   hud  un  ointnient-carrlur,  ainiilar  to 

AJb'ngliam's,  maile  of  a  larger  size  ;  if  a  soft  indiu-nibber  tube  be  ittt^urhed 

^Ait  the  ointment  can  1k>  pa^^^l  well  up  into  the  sigmoid. 

HP  In  cases  <jf  very  chronic  diitr^ht>ci^  more  especially  where  dysenteric 

rSr  other  nlcers  are  supposed  to  be  present^  large  clyAtei-s  of  disinrectanl 

and  astringent  solutions  ai-e  sometimes  useful.      For  this  jMirposo  a  pint 

or  mare  of    the   solution  sliould   Vie   employed   in    the    manner  alrciidy 

diructcd  for  the  wjftening  uf  scybala.     TJicae  clysters  may  consist  either 

simply  of  warm  wattr  or  preferably  of  normal  saline  (aVwut  a  drachm  of 

common  salt  to  the  pint  of  water)  or  of  thin  stiirch  paste,  to  which  are 

Addt^l  various  sedative  and  antringent  sulwtancc«,  such  as  carlfonatc  of 

hiflruuth  {^t  to  10  grnins  pur  ounce),  boric  acid  (I  grain  jier  nnncc),  &:dicylic 

acid  ( I  \  gntins  [ter  ounce),  thymol  ( |  to  j  of  a  grjiin  {M^r  ntince),  nitrate  uf 

nivur,  sulphate  of  copper  and  chloride  of  zinc  (^  grain  to  :}  gnuns  per 

ounce).     The  clyster  should  be  retnined  as  |i>iig  a«  it  ctui  be  with  comfort. 

On  account  of  thu  risk  arising  from  absorption,  powerful   ikubdiis  like 

LnBTosivu  snblimate,  iodi<lc  of  mercury,  or  cai-lx^lic  acid  are  inadmiiuiible. 

Wf    In  some  cjiscs  of  very  obstinate  diarrhoea,  especially  of  a  dysenteric 

'   oftorncier,  surgiwil  aid  may  be  of  ^reat  service.     The  cacrnm  is  fixed  to 

the  aMominal  wall,  and  a  small  opening  licing  made  tntu  it,  the  bowel 

m^y  be  flushed  out  with  a  quart  or  mure  of  warm  saline  by  means  of  a 
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cftthclcr  tittitxluced  into  the  oiKtiiiig.  Ttic  astringent  «olutiuti  may 
be  allowed  to  jus?  ittoiig  the  buwel  in  the  i^me  wny.  If  then  n 
hneraorrfaa>;o  fiom  thi^  lx>wi?l  a  solution  <if  rAldiim  chtoride,  of  5  graiugr 
mopo  to  tlw  ounce,  nmy  Iw  ptissed  through. 

In  CASUS  of  malignant  disease  of  the  bowel  i-olief  maj  he  ulTorded  bf 
a  wiLitive  ijiiii]x>aitory  stich  as  the  following; — H  Kxt,  WIladoD.  gr.  ), 
mor{)hinJic  pr,  i,  cocaiiuie  gr.  4-1  gr.,  oL  thenbrnm.  «y.s.     Ft  snppositorhjin, 
or  by  the  injucliun  of  ?0  to  tJO  minima  uf  tincl.  upii  innde  up  lo  'i.  Itui'l 
dnichtus  with  water  and   injectwl  into  the  rettiira  by  u  glyceriri-Byrinxft 
\i  thia  didt'ased  [wrt  uf  the  bowt-I  cwuiot  be  removed  by  diirgical  itiUjrfi'rwKA 
the  bowel  flhoTild  bo  kept  open  by  the  use  of  a  vrni-ni  water  enenm  throirn 
up  the  Itowvl  high  enough  to  pass  beyond  the  olwtniction  nnd  soften  ii« 
faeces  above  ;  so  aa  Vi  pieveiU  any  hardeuwl  mass  eominj;  down  upon  tie 
con<4tricted  [lortion  and  thuR  giving  rino  to  siidilen  obstruction.     Vi*^ 
obstruction  threatens  an  aitifirial  anuR  mimt  be  madn  ;  hut  when  diarr^ 
\%  due  to  malignant  rlisease  of  the  descendiug  eolon  or  of  the  AtgmoiJ, 
relief  may  be  afforded  by  0|>or)irig  the  abdumcn  and  conuecting  the  bit«ri 
above  and  below  the  diseased  jmrtinn,  so  that  the  foocnl  innttrre  pnsby 
the  afTiictpd    p;u-t  infttaid  uf    through    it.      Thi'   o[»niiion   of    eomplH* 
excision  of  the  diheasdl  {Htrt  with  union  of  the  en<h  of  the  intestine  bn* 
nut   been   very  successful  hithcrlu ;    but  if  enrgery  improves    as   m*'*'^ 
within  the   next  quarter  of  a  century  aa  it  has  ilonc  iu  the  last,  tc    ^* 
possible   that   such   an   operation   may  l>e  frequently  and   succeesfu- "^ 
perfonned,  and  patients  cured  in  cases  and  unrler  conditions  at  prn*^ 
regarded  as  boiwless. 
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K*liri>rui>trAtaii  «■  d   liilcuiiut  Am  iJumQiuliiUji,"  ZtiKkr.J.  liiiil.  li.  fkffaikiit, '. 

1901.  iv.  201.— 21.  MATfiiet'.  A.      TmU^  da   matadUa  dt  r«ttmnat  H  rf*  TtWcM*. 


Psrifl,  1901.— 22.  llATiriKt-,  A.,  aud  Roi'X,  J.  C  Mahdifji  dt  raifareil  di^fatif, 
PaHh,  1904- — 23.  MoREAf,  A.  "  Action  '1"  suljOiat*  ili>  tiiii.;;iK'Mi«  Bur  1  JutoBliii,"  Ardi. 
^m.  rfr  r/wll,,]870,xvi.  'iVA.—'l\.  NoTIISA^iKL,  H,  Krkrnnktiuij^n  d<-t  l>Hrinf,\>'iiM,  1806; 
tXjifa»r»o/liit  Intfsiinnaad  PnUomtiin,  Stid  Kii;;Hb1i  «ilit.,  Ijoiidon,  ISri?.— 25.  ItAl>zie- 
•ikwkKI,  S,  "  Ziir  |>hy»iol"j{.  Wirkiiu^  <\.  Ai'Tiilnntilli'l,"  Areh.  /.  Aiml.  v.  PAynW,, 
Ldpcig,  1870.  37.— 2fi.  Hkichki-t.  J.  '■Ilonthiu.  em  lianiiadstrincoiia,"  otc.  IHtn. 
klin,  H'ehiuchr.,  IMO,  siii.  Nia.— 27.  fiiKuiKnistiKnii  «iiil  Koj-i'i:,  R.  iMtA  Mmt^rin, 
LeilfldB.  1889. — 28.  STCinie.  "  Bin  Full  Ton  achworcr  inte-tiijuiLT  Auu^iiiloxirntion," 
B«A,  MiH.  HVAnJirftr,,  IVOS,  xl.  SI". — 2W.  Spcksuork.  "rid*  'jiiantitAtiv«  Vorkom- 
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31-  Vacoha.'*.  V,  C.  "  Eiii  Plvnikinr-  aus  i^trtitc-u  Kii«e."  Z'fkr.  f.  pfuftinliyi,  Chrmu, 
ISM,  I.  !«.— 34.  VArcHAXftiidNo\T.  CtUulnr  T-Ktint,  )«04,  4lii«d.— 33.  Vn-MAX, 
B.  F.     "Snr  I'actiDO  dea  pDrgatifH  8a]iO!>,"  JiuU.  jf/ii.  dc  Thcrajicui.,  Iil73,  i.  &'i'2. 


The  DiARAHOEAs  OF  CiliLDRKN. — In  the  young  child — especially 
in  the  iofaiit  with  his  feeble  hold  upon  life — a  looseness  of  the  bowels 
may  l>e  a  niHtter  of  no  liule  monii^Tit.  It  is,  imlt'ed.  to  this  derange- 
ment that  a  largi'  number  of  the  deaths  which  occur  in  infancy  are 
due.  The  growing  child  is  mure  dcpeiideui  liiHii  Oie  iidull  U)K>n  a 
continiiuua  Biipply  of  food  ;  for,  frith  a  ]iuorer  blood,  he  haa  to  carry 
on  a  more  considerable  work.  The  adult  has  only  to  maintain  the 
currtmt  nutrition  of  the  body ;  the  child,  whil^  doing  this,  has  also 
to  provide  material  fur  growth  and  dt-velopment.  His  orgiuis,  there- 
fore, are  always  kept  hard  at  work ;  and  that  they  may  fvork  to  good 
purpose,  the  blood  must  l>e  maintained  at  a  nntmal  standard  by  a 
regular  inflow  of  nutritive  maferiaL  When  the  supply  is  suddenly 
interrupted,  as  must  happen  in  any  dcrangeniout  which  gravely  alTects 
the  digi'stivu  finictionH,  the  blood  at  once  bccomcH  ]Kxjr  and  nutrition 
flags.  If  to  this  state  of  oligaemia  be  aildod  the  exhaustion  induced 
by  a  copiotLs  dniin  from  tha  bowels,  the  cnusequouces  to  a  young  iufodt 
may  be  disasti-oua. 

I)iarrhoea  is  a  symptom,  and  iw  such  may  be  met  with  in  every 
d«groe  of  severity  from  a  simple  lrio8eno-(»s  of  the  cvacuationR,  which 
causes  little  rei.lnctton  of  strcugth  and  yields  readily  to  ireatiucnt,  to  a 
profuiic  watery  drain  which  exhausts  the  tissues  of  fluid  and  leads  in 
death  in  a  few  hours.  The  age  of  the  patient,  the  state  of  \m  geneml 
health,  the  cleanliness  of  his  surroundings,  the  cause  nr  causes  to  which 
fais  illness  is  due,  and  the  puthologleal  conditions  which  accunijOTriy  it, 
arc  all  matters  which  may  have  a  vary  definite  intlucnce  upon  the  course 
and  issue  of  the  complaint. 

Etiology.— In  its  .simplest  form  diarrhoea  is  the  cnnsciiuence  of  a 
Qiilct  caUrrh  due  to  direct  irritation  of  the  intestinal  mucous  meml>ranc, 
or  to  exposure  to  cohl.  In  hanil-fod  luibicn  louminess  of  the  bowels  is 
often  exciieil  by  unwise  feeding;  tor  the  iaofi,  as  it  passes  undigested 
along  th»>  alimentary  canal,  ferments  and  scti^  up  cuTan'b  of  the  mucous 
membrane.  This  is  especially  apt  to  occur  in  luirseiies  where  the  supply 
of  food  for  the  whole  day  is  prepared  in  the  morning,  m  fermentative 


procesMJs  suun  begin  in  thu  swcclouL'd  mixture.  But  it  i*  tkoi  iufanu 
only  who  suffer  in  thin  way,  ior  in  childreu  of  all  ftg««  irriuibilitr  erf 
bowel  may  Ito  oauseil  b}'  improper  foot).  The  looseness  is,  no  donlft,  an 
eSbrt  of  tlio  di^^^stivo  ciuml  to  Hi)  lUelf  of  thu  offoiuliiig  iimtter ;  aiuI  if 
tlif  (licUii  y  Iw  iiuiciided  at  onco,  ihu  stools  aooii  recover  ibcir  aoruol 
appt'jtninte. 

Chilling  of  tho  surface  i^  Another  cause  uf  fimple  tliMrrltoon.     Difiut* 
when  lirat  short-cat tfil  often  sufftr  in  this  way.     Sumetimee  it  is  in  tbc 
iiuritcry  bath  thiU  the  chill  is  contracted,  for  with  many  niireos  it  ia  ■ 
m;ittcr  of  principle  to  reduce  the  temjwmtnro  of  tho  hiith  miter  to  the 
lutt'cst  point  the  child  cnn  U-Jir  without  shewing  sijtna  of  ilistress ;  imd  in 
a  susoeptiMe  L-hild  a  prolungud  Uitli  iit  wuter  which   is  merely  lepiH  wfll 
often  set  up  the  coraijliiint.     The  rapid  iiUeanUions  of  leiupLTiiture  so  ofKn 
wet  with  iluririg  an  F.tigli>)h  summer — the  tciniierature  falling  ^luldonly  lu 
or  1 J^ — are  Almost  always  foUoweil  by  an  outbreak  of  diarrhoea  amongft 
tho  children.    Rickety  subject*,  probably  on  account  of  their  prufuM  per- 
spirations, are  especially  prone  tu  suffer  frrjm  these  almoephcric  chanjb!H; 
and  in  teething  iufanti<  the  proccKs  of  dentition,  aa  it  cxcittM  ti  certun 
amount  of  fever,  is  often  acvMUiiHinied  by  a  mild  relaxation  of  the  Ixiwrk 
111  the  latter  cose  it  is  to  the  pyrexia,  and  uot  to  the  accidental  enu»<rf 
the  ]i,tTcxi:*,  that  the  complaint  mu:4t  be  ascribed.     The  child  snttrr*  not 
becAuae  he  is  cutting  a  lonth  but  because  he  is  feverish,  and  therefow 
keenly  susceptible  to  chaiigeM  of  toinpcniture.     Hut  even  a  mihl  purj^t^ 
U  ii»uitlly  soutetliitig  more  than  a  mere  catjirrh  of   the  bowel     X^ 
relaxation   is  accompanied  by  fermenlAtive  procuues  which  ure  due, 
doubt,  to  the  action  of  hof'teria. 

Tho  Kstme  causc-s  which  set  up  a  simple  diarrhoea  in  a  heidth}*  ch 
will  often  induce  a  much  gmver  disturbance  in  one  whose  uutrition 
riulty,  or  who  is  living  under  iDi|>urfcct  sanitary  mndiliuns.     But 
worst  form^  of  diarrbocA  occur  during  the  xiininier  heats,  And  seem  Ui 
the  direct  cuniie'ptencc  of  the  heightened  tcni|K!t'aturc  aided,  no  d 
by  acptie  cluingejt  in  the  contents  of  the  ttowel.      It  has  long   heen  h^ 
Lhiit  thi!  prevalence  und  fittality  of  the  ttnmmer  dian'hociu  liavo  a  dcfi 
relation  to  the  degree  of  he.it;  and  Dr.  Dawson  U'iliinnis  has  brou 
together  much  valimblu  evidence  tending  to  shew  that  the  prime  rlriiu^ 
ill  the  etiolog)'  of  the  illne&'i  h  n  high  minimum  1emi)eniturv.     I>r.  Hen< 
TomkiriB  was  the  first  to  urge  the  v:tlue  of  nxart  oltservutions  upon  t 
temperature  nf  the  earth,  for  heAt  which  luis  Mink  for  li  few  feet  into 
ground  is  purte<l  with  but  slowly,  luid  a.  hcate<l  so\\  must  do  mitoh 
maiutmii  the  temperature  of  the  air.      He   found   that  as  )MKin  ta   l( 
thermometer  registered  i»'.*'  to  r.2'  F.  at  a  depth  of  one  foot  below  tB 
sui^aco  the  caiises  procbicing  the  disease  Wgan  to  operntc     TV.  FialUi 
piiidied  the  in>|niry  to  a  depth  of  four  feet,  n»  at  this  distance  Iftm  I 
surf:u-c-  the  t«m(i«!nitiirc  ripcs  and  falls  more  sluwly  Klill.      He  atattii 
in  summer  the  inorLtlitv  from  Ixivvel  conipliints  does  not  liegjn  on 
four  feet  the  thennometer  records  a  temperature  of  Afi    F.     'Vh» 
oient  has  lieeii  coufirmed  by  l)r.  J.  Prioslley,  who  shewed  thftt  the  ria*  t 


the  (Ibirrhoea  death-rate  followed  a  rise  in  the  earth  temperattire  to  56\ 
and  fell  Again  as  the  ho.it  of  the  Anil  sank  liolow  that  point. 

In  iw  worst  fornis,  stioh  fw  occur  mainly  in  children  tinder  two  years 
of  age.  summer  dinirhocn  is  rarely  seen  out  of  large  towns,  and  is  most 
vinitent  tn  seasons  when  gre;it  he^tt  i»  comhined  with  <ln>nghl.  It  is  at 
such  timefi  that,  owing  to  the  deficleni  minfall,  the  gewers  anil  drains  are 
im|>erfecily  Miishcd  and  often  foul ;  ami  decom]>osition  in  the  retained 
organic  niattt-r  iii  pnmioted  by  the  high  temjMirature.  Heat  seems  also 
to  have  an  influence  in  rendering  the  bowel  secrotinnit  favourable  to  the 
mnlri plication  of  noxious  nr^Tinisms  and  increasinfr  their  capacity  for 
mischief.  The  bacteriolo^v  of  diarrhoea  is  treated  of  at  length  elsewhere 
(l>.  053)  and  need  not  here  Iw  repeated.  It  may,  however,  be  stated 
that  in  the  case  of  young  itifantf;  the  more  virulent  mirrobes  «>eni  to  be 
derived  from  tainterl  milk  and  foods  lon^i  prepared  nud  «lale.  In  a 
dangeruiie  form  the  complainl  is  rarely  seen  in  breitst-fed  children  who 
live  under  pood  sanitar)-  conditions  and  draw  their  whole  nourishment 
from  the  breast,  sucking  the  milk  Htniit;ht  fif>m  the  glund  without  ri»k  of 
contamination.  If  the  disease  be  ever  seen  under  Riich  conditions,  it  is 
prol*abIc  that  other  fixxl  or  ilrink  i«  )>cing  givi'ti  to  the  child,  either  from 
heeiUessnoss  or  in  order  to  make  up  for  delicieiicles  in  the  breast-milk  ; 
and  it  must  be  remembered  that  even  water  from  a  neglected  cisteni, 
unless  freshly  ftterilisetl  and  given  fi-om  a  perfectly  clean  vessel,  may  be  a 
poesiblo  conveyor  of  gorms  tt»  tlie  patient.  To  put  a  stop  to  this  summer 
ecoun;e  to  infant  life  it  is  of  the  first  necc^tiity  to  insure  the  purity  of 
the  milk-supply.  Cow's  milk  may  l»fi  delivei-ed  at  the  house  in  an 
unsoiuid  states  and  even  if  fresh  and  nn{X)Uuti><']  will  soon  undergo 
fermenlalion  if  received  into  dirty  jugs.  The  large  milk  companies  are 
now  taking  elaborate  precautions  to  prevent  contamination  of  the  milk 
while  it  remains  nndt<r  their  control,  and  the  smaller  dealers  are  at  last 
Incoming  imprcsiied  with  the  nece^isity  for  care  in  this  matter.  The 
indiirpronce  to  cleanliness  corontonly  shewn  by  the  ordinary  farm  lalwurer, 
and  the  tilthy  state  in  which  the  cows  often  return  from  their  pa.st\ire8 
and  stand  about  in  their  stalls,  is  a  nwtter  of  efinunun  obsen«tion,  and 
hns,  no  doubt,  always  been  the  chief  soinx-e  of  impurities  in  the  milk. 

Inflammatory  conditions  in  the  cow  may  also  lie  a  aourre  of  contamina- 
tion. Flolsi  in  four  wp»rate  epidemics  of  anite  gasiro-inteAtinal  catarrh 
fmmd  the  Sfr^pti'f'X''».''  hmtpis  in  milk  supjijicd  by  cows  who  were  suffering 
from  mastilis.  He  state's  that  these  cw<;i,  when  injected  int<i  mice  and 
rabbits,  set  up  diarrhoeji,  and  when  8walli>wed  by  himself  caused  colic 
an«l  vomiting.  In  serious  eases  the  ill  effects  produced  by  the  microbes 
are  not  mere  fermentative  processes  as  in  the  milder  ^-aiieties  of  diarrhoea ; 
ibey  seem  rather  to  depend  U|)on  ilecom)iosition  of  the  pmtein  constitn- 
enta  of  the  milk  and  the  formation  of  noxioux  chemical  compounds  ;  these 
when  ahiiorbed  give  riso  to  the  toxic  symptoms.  tVrt.iinly  in  the  more 
virulent  coses  the  whole  course  of  the  illiicss  poiiits  to -in  infective  origin, 
es|*ectully  as  the  patient  often  dies,  nut  merely  exhausted  by  the  ilraln 
itimx  the  liowels,  but  in  n  state  of  nervous  collapse,  which  may  continue 


for  many  clays  uftcr  the  clmracter  and.  iiumlicr  of  the  stooU  bos  ceased  to 
be  a  cause  for  anxiety.  There  in  cvury  reasun  to  believe  that  the  mora 
Wrulent  foitns  nf  infective  diarrhoea  are  capable  of  being  spreail  by  oiii- 
tagion.  It  has  been  asserted  thai  noxious  organisms  have  \v>en  detected  izt 
the  air  surrounding  the  cot^  of  infanta  who  are  sufTerinx  from  it^  If  this 
be  the  case,  milk  exposed  in  the  wards  might  cotK-i-ivabty  lM;(X>nie  infected. 
Probably,  however,  the  complaint  is  more  often  njiread  through  carelev- 
noss  on  the  part  of  nurses  who,  after  clianging  soiled  napliina,  havs  not 
properly  diainfecteil  their  hands  ht^fore  distributing  fond  to  the  putienta. 

The  aeplic  variety  of  diarrhoea  is  most  common  during  the  first  two 
years  of  life,  but  it  is  seen  also  mth  fair  frerjuency  at  a  later  ]i6riod  of 
childhood.  It  attack)}  strong  subjects  as  well  as  veakly  ones:  indeed*  « 
condition  of  stunly  hejdth,  although  it  may  inHucnce  the  iaene  of  ibe 
illness  (t>ut  evi^n  this  in  doidufnl),  Mtenis  to  atTonl  little  pn>tectinn,  if  any. 
against  its  onset.  This  cannot  ))c  said  or  other  non- septic  forms  of 
purging,  however  serioiw  they  nmy  be.  As  a  nilc  weakness  in  th«  child 
— •  condition  which  iuipliea  a  lowered  power  of  resisting  hurtfid  influeocea 
^tcnds  to  favour  the  occurrence  of  inflammatory  diarrhoea  ;  and  in 
many  dise^ises  a  looseness  of  the  l>owcls  is  a  familiar  complication.  In 
enteric  fever,  mcjisli-^,  and  sciirlattna,  iliarrhoca  ii«  common :  all  forms  nf 
Catarrbal  com|>laints  may  lie  ace(»m|»inie<]  by  it :  and  cnunus  which  sot  up 
eangostion  of  the  porUii  system,  such  as  cirrhosis  of  the  liver  and  diM«ut«s 
of  tJio  heart  and  lungs,  lead  to  obstruction  in  the  whole  venous  system 
and  help  to  induce  it. 

Morbid  Anatomy. — In  the  child  the  lesions  are  much  less  constant  thou 
is  the  ca^t}  with  older  jiersonB,  and  it  is  often  a  matter  of  surprise  that  after 
death  from  a  sfvt-re  attack  of  Uiwet  complaint  the  morbid  apjie/u'iuices 
should  be  so  ilL-defiucd.  This  curious  want  of  correspondence  between 
the  serious  symptoms  oh»urvL-d  during  life  and  the  slender  tracus  noted 
later  in  the  bowel  ma}*  be  seen  l>oth  in  acute  and  chronic  cases.  Inflam- 
matory redness  and  swelling,  {ntt'cbes  of  false  membrane,  liiietnorrhaf^ie 
extnivasation»,  and  more  or  les'i  deop  ulceration  of  the  mucons  mombnuw 
may  all  be  present ;  but  we  never  feel  ceriAin  that  we  shall  Hml  them. 
We  see  them  in  one  case;  in  another  wliicli  {tresents  s\nnpionis  ap]«rontlv 
identical  we  look  for  ihem  in  vain.  Ulcerations  of  the  liowel  arc  more 
common  iu  the  iiuWute  and  chronic  cases  than  in  tliuse  which  run  a 
shorter  course,  and  are  often  suspected  when  not  actually  present.  In 
the  worst  forms  nf  choleraic  diarrlKK-a  the  most  marked  chanpis  are  sreo 
not  in  the  bfjwel  but  in  disEant  juirts  of  the  )*r>dy.  Anaemia  of  the  bmtn 
and  other  or)i;ans  U  common  ;  but  Bometinies  there  is  hy}>eraeniia  of  th# 
meuinges  and  cerebrid  cortex  due,  possibly,  tu  the  octiuo  uf  microbes  or 
of  the  poison  they  originate.  In  the  chronic  foi-m  of  diarrhoea  meaingeal 
haemorrhage  may  occur,  or  the  dural  siniiecs  may  bt*  blocked  by  throniffoajs 
from  infective  phlebitis.  Marfan  attributes  all  these  legions  to  micnthic 
agency  which  aet«  up  tnx-infectivo  jirneesses,  and  states  that  chronic 
afleotions  of  the  muningos  and  oncKplialon,  such  as  cbrtiuic  hydmcephalus 
and  cerebral  sclerosis,  ntay  arise  from  an  attncJc  of  acute  gastro-ehiemii 
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in.  iafu.ncy.  Ot  uther  organs  the  kidn^y^  are  ape  to  be  tiku  seat  of 
paiOKchyniAtoiu  nephiitis.  Often  the  liver  is  fniiy,  ami  m  cAf^es  of 
etitcrD-colititi,  when  tho  illness  is  of  sonic  weeks'  duinliuii,  this  futty 
chiiiig«  is  seldom  abjtent.  In  Addition,  patches  of  bronchopnt-iimonia 
in;iy  be  fointd  in  the  lunga.  Sereatre  hiis  drawn  attention  to  this 
complication,  and  .-utribiueK  it  to  direct  inflection.  In  four  ont  of  Hre 
cue*  of  bronchopneumonia  enniptiaitiii};  tniteriiis,  aiidvi  tho  care  of  this 
pbyaician,  I^sii^e  obtaitied  pun*  OLdture»  of  thfi  A*.  a/U  inmi  the  {Mtchcs 
in  the  lung. 

ActiTK  DlAltRlluKA. — Varieties, —  Kor  convenience  of  despription  three 
fonns  of  acnto  diarrhoea  in  infant*  and  children  will  l>e  described  ;  A, 
sintpio  nori  itittamniutory  diarrhoea  (luild  intcstinid  catarrh)  ;  H,  inltamnia- 
tory  dian'hot-a  (acute  cnten^-colitis  i ;  and  (.',  choK'niic  ur  twptjc  diitrrhoea 
(iufantilt?  L-bolem).    Chronir  iliarrhoca  will  hi;  discoissod  aflerwanls  (p.  6ff7). 

A.  Simple  Non  Inflammatory  Diarrhoea. — Thix  variety  in  a  mere  dis- 
order of  fnnction  due  to  a  mild  intestinal  catAirh.  The  purging  yields 
nadily  to  trt^atment  if  the  conditions  a\c  favuuiid>lo;  hut  if  it  lj«  nggrn- 
vated  by  insanitary  iiiHnencos  it  may  pass  into  one  of  tho  other  Tnrieties, 
ami  may  then  prove  tatiil. 

^fmptoms, — In  lufant^i  the  looseness  may  Wpn  quite  suddenly,  or  be 
pnoeded  for  some  honni  by  Hign^t  of  indigestion  and  abdominal  |Hiin. 
The  tongue  is  furred  and  the  chihl  may  retch  or  even  vomit.  He  is 
|icevish  and  restless,  and  as  he  cries  drawr;  U|>  his  legs  uneasily  as  if 
griped.  At  this  time  the  temperatuiv  may  be  elevntcd  a  couple  of 
dcgrcea  or  so.  but  tht'i-e  is  usually  a  fcill  after  the  fintl  diwlmrge  from  the 
liowels.  The  earlier  motions  con^i'^t  of  thin  faecal  matter  containing 
small  lurafts  of  undigested  curd.  They  are  nhnatly  sour-smelling  or  even 
fniihy  from  frrnientation.  As  the  discharges  continue  they  Ijecome 
thinner  and,  if  the  biwer  botvcl  W  the  |iart  ehiefly  affected,  they  often 
cont;»in  ^nHiblo  nnicns.  They  are  then  pusseil  witli  some  strnining,  and  a 
stTvak  of  blocKt  may  porhiipH  be  notici-^i  vu  the  diaper.  Tlio  motions  aw 
often  coloureil  green.  This,  aconling  t'<  I'feiH'er.  is  due  to  the  conversion 
of  the  bilirubin  of  the  bile  into  bitivordin, owing  loan  nbnormal  alkalinity 
of  the  contents  of  the  howel.  In  this  case  the  stools  contain  a  large 
qnnntity  of  bile,  and  their  reaction  is  neuLrid  or  <)iily  faintly  acid.  But 
ac^-ording  to  some  olj^^rvers  there  is  a  distinct  variety  of  green  stool 
n-htch  is  contuginns.  It  owes  its  colour,  they  say,  to  a  specijd  jngment 
vhich  is  generated  liy  a  ronndeil  Kirillno.  Li's.'ige  even  ittates  that  he 
Iulu  succeeded  in  cultivating  this  mici*obe  and  in  sotting  up  a  gi'een 
diiirrhoea  iu  aninials  Ity  injecting  it  into  the  blood.  This  experience  has 
not  u  Vflt  been  confirmed  by  tlie  experiments  of  others :  but  I  think 
many  clinical  olwcrvers  may  ho  disposed  to  agree  niih  Lesage  ns  to  the 
ocousiniiid  conU*giu(isne^s  or  au  appcu'ently  hnnnless  diarrh'x'a. 

At  firitt  the  motiund  are  |iasM.'d  frc(|ueritly  and  in  large  qnantity  ;  but 
iKMin  they  become  le't.s  numerous  ami  oidy  number  tivr  or  si.x  in  the 
twenty-four  hours.     A»  a  rule  griping  is  not  noticed  aftei-  the  first  few 


dejections,  and  there  is  no  teitdomes«  or  awetling  o[  the  IwUy.  ISv^ 
child,  however,  rvidently  suffers  in  iiis  mitntion  -.  his  onlour  fades,  *nd 
his  t)eah  very  quickly  becomes  soft  and  nabby.  This  font)  of  Ioosodm* 
appears  to  be  duo  to  dirt-cb  worry  of  the  mucous  Dit-mbranc,  and  tenda 
to  gnbsidi:  of  itricif  when  the  irrltiiting  matter  hnx  lieon  dinchargcd.  If 
in  warm  weather  it  persist  beyond  a  vm*  few  ilayg,  it  may  paes  inU)  a 
more  eerioue  form. 

In  older  chihlren  the  symptoms  arc  much  the  same  as  in  infantii ;  btii 
as  the  ]iatient  is  *>tmnj,'er  his  nutrition  suffors  IriBS.  and  although  he  may 
look  pide  he  loses  little  Hcsb.  His  tongue  is  ftined,  but  unless  iho 
elomach  is  disordered  as  well  as  the  1h)wc>Is  iho  child  is  in  p^d  spirits 
and  takes  liis  foo<l  well :  indeed,  if  nal  troubled  with  abdominal  pain  ho 
tvill  not  allow  that  be  is  ill. 

There  is  a  special  form  of  loofwneaB  of  the  bowels  to  which  children 
arc  subject  ai  the  ngu  of  li^e  or  nix  years  and  npwards.  It  i»  called 
*'  lienteric  diarrhoea,"  and  appears  to  Ite  due  to  an  exnggernt^'d  peristaltic 
action  uf  the  bowels,  for  the  stools  fuUow  directly  upon  a  mad  with  groat 
urgency  and  are  pi-ee«led  by  severe  alxhiroiuMl  jiain.  The  child  iiwiy  be 
noticed  to  tui-n  |)ale  soon  after  sitting  down  to  table,  and  often  rises  and 
hurries  fr<jm  the  mom  before  the  mojd  \a  at  an  end.  The  Mimo  thing 
occur:*  whenever  fowl  is  taken,  and,  in  ;uMition,  the  IxiweU  may  art  in 
the  early  morning,  or  when  the  chihl  lirst  leaves  his  IhhI.  The  rantions 
consist  of  uiidigOHied  fooil  and  mucus.  Sonietjmes  the  jiaina  art:  oomplwned 
of  without  bein^  followed  by  a  stool ;  <tnd  sometimes,  although  the 
bowels  act  with  urgency  after  a  meal,  alxlominal  discomfort  ^eems  to  be 
absent.  The  ton^ie  ift  slightly  fnrrod,  nr  is  ro<l  -nnd  irritable- looking 
with  |»rojectiug  (wtpillnc.  This  form  of  looseness  intt-rfere**  greatly  with 
nutrition.  The  act  of  eating  seems  U>  n>tisc  the  mnseular  eimt  of  the 
iKiwel  to  excessive  movement ;  it  is  not  llial  Uio  slotfls  are  numnroas 
but  that  they  contain,  little  cltanged,  nearly  all  the  food  tliat  haa  Wen 
taken.  The  child  may  eat  heartily  enough,  but  the  meal  ii  ctrried  » 
tpiickly  along  the  alimentary  canal  thai  the  jimcess  of  digtisiioit  ran 
hardly  Iwgin.  As  a  consequence  the  patient  soon  b«icomn»  pale  ami 
languid  and  thin  ;  and  if  the  derangement  continue,  as  it  olten  docs  for 
weeks  together,  bis  evident  loss  uf  fleeh  osusea  the  grcuteat  ansMty 
amongal  his  friends. 

B.  InnammatoryDlarrhoea(Entero-CoUtte).  — InHammat^rrdi&rrlioea 
is  a  much  more  serious  comi)laint  than  that  just  dewribwl.  While  H 
lasts,  n»t  Mtily  i^  uutritton  put  a  ttop  to,  \*ni  the  ]iiilient's  little  ntixk  of 
strength  is  rc(hiceil  by  high  fever  and  w  profuse  wiiicry  iliarrhnea.  Tb« 
disorder,  therefore,  i-^t  a  serious  trial  even  to  a  sturdy  child,  and  oftitn 
proves  fatal  to  feeble  children  and  infanta.  In  such  patients  sympUMn* 
of  depression  come  on  early  if  the  purging  be  severe.  4uid,  morcoverr.  in 
infancy  there  is  a  special  tendency  to  ileficicnt  action  of  the  kidnayi 
which  adds  greatly  tn  the>  danger  of  the  illness. 

Tbift  form  of  diarrhoea  i^i  a&Riwiated  with  cndences  of  inflanimatioQ, 
aiHl  &ometimes.  In  protracted  ca«es,  of  nlceration  of  the  intMtiiial  miteoitf 
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membrane.  It  rony  bepn  surldenly  or  gi-julnally,  umi  often  follow*  upon 
uTi  Attiu-k  of  miUi  inU'stiiial  catJurli,  or  is  it  (ri;4jucl  of  the  seplic  form  of 
(liiiixhoca  to  Ixf  aftcrwiinU  dosuriljcd.  \Vh«ii  CKlAblifilied  its  chief  features 
iin?  a  high  bodily  temfioriiture  with  froqiietit  and  watery  discharges  from 
the  bowels.  It  ia  dirticulr  to  say  whrthor  all  the  sympfnms  are  dup  to 
the  aiiAtoniicnl  clwnge«  iinted  iti  («t«l  cases,  or  wheiluT  unwhoU-sonie 
fermentationa  in  the  bowt'la  and  the  alwnrjiiinti  into  Uie  Kytiteiii  of 
poidonous  ptotnairit^n  may  not  be  answerabie  for  wime  of  them.  I  IwHeve 
th;tt  this  noxious  docom position  in  pres^enl  at  any  i-Ate  in  the  cases  where 
early  tfigns  of  cullHp&e  lu-e  noted,  ur  where  Uie  course  of  the  illness  is 
exceptionally  rapid  and  severe. 

Si/mitlmiji. — As  a  rule  the  fii-st  fiymptomn  are  those  of  an  intestinal 
catarrh.  In  itifant^  there  i*t  some  abdominal  pniii.  m  shewn  by  cries  nnd 
uneasy  noovements  of  the  le^'8 ;  and  tbc  Iwse  sto'ils  consist  of  undigested 
atid  fermenting  matter.  If  there  be  any  gastrii-  catarrh  the  child  vomits 
ajso.  After  the  food  conUtinet)  in  the  Twwels  has  Iteen  evacuated  the 
■tools  get  thinner  and  more  offensive,  and  aro  tinted  brown  or  green. 
Often  they  number  ten,  fifteen,  or  twenty  in  the  day  and  night,  nnd  the 
more  frefjuontly  tliey  af«  passed  the  thinner  they  Irecome,  t'sually  they 
%-ar\'  in  character  fi-om  time  to  time,  and,  although  alwiiys  very  offensive, 
are  thin  and  pasty,  or  frothy  ami  dark,  or  coneisl  of  a  greenish  watery 
fluid  wliicb  deposits  a  small  quantity  of  thin  faecal  mutter.  So  long  aa 
the  lowiT  Ixtwel  is  unaffected  there  is  no  mucus  visible  to  the  naked  eye. 
Vnder  the  microscope  they  are  found  to  consist  of  particles  of  casein, 
starch  granules,  fragments  of  meatfibre.  epitbclial  and  round  cells,  many 
Turieties  of  bacteria,  and  ennrmnuH  (|iuintitieti  of  fat. 

Tlie  purging  may  be  accompanieil  by  fever  from  the  first,  but  often 
at  the  tieginning  the  temperatnre  iit  normal,  and  the  attack  has  all  the 
chaiTU'terR  of  an  ordinjiry  intestinal  catarrh.  Sooner  or  lutter,  however, 
the  temperature  rises  to  102"  or  103"  F.  or  higher,  and  the  general 
symptoms  at  once  become  severe.  The  child  wastes  quickly  and  grows 
very  weak.  His  face  is  [Kite;  his  eyes  get  holloM- :  ami  the  corners  of 
his  li|»i  are  encircled  by  a  deep  wrinkle  like  the  mouth  of  a  very  old 
man.  The  tongue  may  lie  a  little  furred,  but  iit  usually  clejui  and  red 
and  inclined  to  be  drj*.  Sometime»t  vomiting  is  distressing ;  the  pulse  is 
then  vpry  rapid  and  feeble  and  tbc  exhaustion  gn*at.  The  skin  generally 
i^  dry  ami  may  be  reddened  aliuut  the  bullocks  atn\  backs  of  the  thiglia 
by  the  irritJition  of  the  diachargps  from  the  bowpR  The  excretion  of 
urine  is  scjinty  and,  if  the  stools  are  prftfuRe  and  waiory  or  the  vomiting 
uriient.  no  urine  may  be  passed  for  twenty-fonr  bnurs  at  a  stretch,  or 
even  for  several  days.  When  this  is  the  case  I  have  known  general 
oeilema  to  occur.  We  must  not,  however,  neeessiu-ily  infer,  Itecaiise  no 
urine  is  paAse^l,  that  the  kidneys  have  ceaswl  to  act,  for  sometimes  the 
bliiddcr  is  f.tund  to  Iw  distended  with  urine  which  it  cannot  discharge, 
either  from  want  of  <^-ontraciile  jHiwcr  or  :t  spasmodic  siiitc  of  tbo 
sphincttir.  K.xtivme  distension  of  the  bhidder  has  been  jthewn  ex|ierj- 
Qientally  in  the  dog  to  be  capable  of  rjiusing  general  oedema  by  raising 
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the  prcii&ui-ti  hi  the  urutera  luid  kiducvs,  and  ito  Uiiiiii!i»hiu>{  cxcteliou. 
(Oddo  &tid  Sarles. ) 

In  a,  few  day^  the  depression  of  the  child  becomes  extrame,  nnd 
bis  fontaiiello  sinlcs  deeply.  His  puUe  i»  quick  and  very  feetdc ;  hu 
breulUing  is  hurried  and  sballou' ;  his  eyes  are  hollow ;  ihi*  l)ds  tat 
purple  luid  cXosv  iiic4iniplut4!ly,  and  hii«  £ncti  is  livid.  There  is  luually 
grwit  thiret,  hikI  tht?  t<>ngii«  is  dry  mid  bniwn,  or  may  W  Hpnnkled  with 
thrush.  The  fvet  and  lumds  ofton  feel  cold  altlioiij^h  u  thcriuonicltr 
pliu-ed  in  the  rectum  registers  lOn",  106"  F.,  or  even  higher.  I  have 
known  the  mercury  to  nse  jia  high  nH  109"  in  an  infant  who  iiftomnuds 
recovered :  hut  Ruch  an  extreme  t«mperAture  in  u  very  gmva  ayniptom, 
and  if  the  heat  mount  rapidly  fi-ora  »  inodcraU*  to  a  high  level  the  patient 
ofltiQ  dies  in  u  state  of  collafrae. 

When  the  inflammatfliy  proceas  affects  especially  the  larger  boni 
(coliti*)  ej*ch  ftool  is  precede*!  by  griping  pain.s  in  the  bolly,  and  nceom- 
panied  by  much  effort  and  strninitig.  Uften  the  liowi>l  pmliijisex :  unil 
when  iht''  ^tnuning  is  urgent  the  protnision  uiny  tie  ditlicult  to  replace. 
Tbu  stools  appear  gebtinouB  from  excoss  of  mucus,  and  may  be 
fltrenkod  or  strained  with  blood.  On  this  account  the  compUint  u  often 
6pukeu  of  as  "dysentery "  or  "dysenteric  diarrhoea,"  and  not  without 
reasou,  for  it  is  atatod  that  thet>o  cases  arc  especially  j>runc  tu  lie  juso- 
ciattxl  with  the  BanUu»  diiMrHicriiu  of  Shiga,  and  that  \\w  urgmiisiii  n 
found  in  them  in  lai-ge  numbt>r8.  As  a  rule  in  this  country  such 
symptcims  are  fjwily  conlrolle<l,  but  a  ImuI  case  is  met  with  frfmi  time  Co 
lime  in  which  the  vomiting  is  distroasiug,  the  nlKlominal  pain  frequent  und 
severe,  and  the  ttftiusnuis  almost  constant.  The  prolapsed  mucous 
roembnuie  then  bulges  fmni  the  ImhIv  likd  a  bright  red  glistening  hall, 
and  is  shot  nut  again  at  once  when  an  effort  is  made  to  replace  it.  Th« 
stxools  are  ani.ill  and  frequent,  and  consist  of  little  i^so  than  mucus,  rithcr 
clear  or  tinged  more  or  U^as  deeply  n-ith  blood.  In  this  form  the  iUncat 
approfichos  the  tyi*o  commonly  mot  with  in  tropical  rlimatos.  'Ilie 
tcnipenituro  may  Ihi  high  and  the  ileprcesiou  extreme,  nml  ihi*  nttack 
often  ends  fatally.  If  with  high  fever  the  vomiting  is  obstinate  and  tbc 
luuesmus  urgent,  wu  have  rc'i^uin  to  fcir  the  wun^u 

In  fatal  cases  of  inBamnuttory  diiin'hoea  death  ik  atnuMt  always  prtv 
ceded  by  the  signs  of  general  coUajise  above  descrit>ed.  In  certain  cases 
this  condition  may  be  due  to  tim  occurrence  of  paroDclij'matotu  nrpliritia ; 
but  it  is  exceptional  to  Bnd  obvious  signs  nf  inHammatory  mischief  in  the 
kidneys  after  ilcath.  I  belieTu,  however,  that  an  arrested  e.vrretion  of 
urine  ami  con.'^e^iuent  imperfect  depuration  of  the  bloml  does  oiu-\i  nrcta 
without  leaving  reogniwuble  tnico.'iof  organic  chiinge  ;  for  whenever  there 
ia  a  mjirkwl  tendency  to  drowsiness  and  culla|ise  the  skin  begins  Mflr  to 
lose  its  elasticity.  This  change  is  host  noticed  on  the  alKlnmen  wfaore 
the  skin  on  lieing  pinched  up  lies  in  loose  wrinkh>fl  as  left  by  the  finger 
and  thumb.  The  urine  in  such  cases  is  very  scanty  and  diHioult  to  oMatn, 
but  Kjellbcrg  slates  that  ii  i^  sorautimes  albumitioua.  and  de|KM(ita  rpi 
IhsUiuu  and  hyaline  casts  and  small  round  cells.     Thr  child  is  very  dromy 


and  stupid,  hut,  if  severely  griped,  may  shew  sigiut  of  alHlominal  p»iii. 
Usually,  however,  he  aeeine  to  suffer  little  if  al  all,  l>ut  lingora  on — 
perhaps  for  days — iu  a  diUI,  u|Mibtitic  state,  careless  of  all  that  p»sac» 
around  him,  until  he  ceaseit  to  breathe.  Iu  very  yoiuiji;  babies  the 
drowBiness  nuiy  deepen  into  conut,  and  the  infiint  fall  into  a  stjif.e  which 
has  been  cnllod  "  apurioutt  hj'drocephaliis,"  frtJiii  iu  likeiief^s  to  the  thinl 
stiige  of  meningitis.  L(!th;ir(y,  nt  first  jKiitiid  only,  8<jon  bteome*  pro- 
fuinul ;  ihe  child  lien  straight  r>n  his  Ixu-k,  with  piiicheil,  Hliarp  features 
and  a  loaden-eoloured  face,  brftUhing  irre^ilarly  and  Romet-iniee  heaving 
ft  sij^li,  Hin  eye*  fwcn  l.iMween  the  hjilfeloscd  lid«  are  dull-lookiitg  ;  am] 
the  pupils  lu-c  slimgiah  and  often  unequal.  The  funlanelle  is  deeply 
flunken,  and  if  the  infant  be  very  young  the  iKines  nf  the  itkull  cun  be 
felt  to  overLip.  The  nope,  the  feet,  and  the  haiidn  ore  cokl,  and  tiome- 
times  the  legs  feel  chilled  oa  high  as  the  hi|i«.  In  the  rectum  thi?  tern- 
puraiurc  ie  uoruud  or  lielow  the  level  of  health.  In  this  state  aiuuU 
greenish  uatery  stools  may  still  be  parsed  without  eftbrt.,  but  often  when 
the  coma  begins  the  purging  ceasen.  The  most  energetic  stimulation 
will  nsiialtv  full  to  rouse  a  child  so  profoundly  do]ires«ed,  and  life  ta 
mroly  prolonged  Ijevunti  a  ven*  few  days.  Sunietinu-s  death  is  precvded 
by  a  convulsion.  TIiosm  symptoms  are  usually  ascriljed  to  a  liuggtsh 
Btat«  of  the  rirculati(U)  in  thx  brain,  but  they  ait)  prohaltly  in  many  cases 
the  effect  of  profound  septic  intoxication. 

After  (lie  age  of  infancy  the  complaint,  although  still  a  dangerous 
one,  is  yet  of  Itrss  gnivity  than  before.  The  child  has  greater  strength 
to  face  the  weakftning  efl'ects  of  the  illness  and  nms  less  risk  of  grave 
complicutions.     The  nutrition  of  the  jMitieut^  however,  is  at  once  arrestoil. 

.  Hu  begins  straightway  to  lose  tlesh  and  slrenyih,  his  face  Ik-'Cotoos 
krd,  and  his  eyes  are  hollow.  If  vomiting  Ik;  present  also  the 
ttures  get  pinche^l,  the  expression  more  distressctl,  aitd  wjisting  goes  on 
iter  than  before.  There  is  usually  thirst,  and  a  craving  for  fluid  may 
lead  the  (mticnt  to  swallow  lrei?f-te;L,  milk,  and  other  nouiislnng  litpiids  : 
but  he  has  no  appetite  for  food.  The  child  is  often  une:isy  and  restless, 
but  there  seems  to  be  little  actual  pain  unless  the  lower  V'owel  be  affected. 
The  stools  arc  watery  and  dark  in  colour,  or  may  l»e  yellow  or  green  from 
excess  of  bile.  Often  they  contain  lum]is  of  cui-d  and  masses  of  fat,  and 
have  a  veiy  offensive  odour.  The  urine  in  high-col  on  reil  and  scanty,  and 
may  contain  excess  of  indican.  Ti  vomiting  l>e  urgent  the  rt'nal  excretion 
lay  bo  almost  stipprossod.     In   such   cases  the  pkin   becomes  markedly 

'inelastic,  es|>e4;ial]y  over  the  belly  ;  and  the  alKiomiruil  wall  itself  is  often 
so  siuikcn  and  hollow  as  to  resi'mble  that  of  a  case  of  tuWrculous  menin- 
gitis. The  temjKtrature  is  eithei*  elevated  throughout  the  attack,  as  in 
the  case  of  younger  children,  or  falls  after  the  Hrat  few  days  to  a  level 
below  tliat  of  health.  If  the  cast-  eml  badly  death  is  gcncrnlly  duo  to 
exlutiistion  ;  therefore  a  p:itient  who  is  already  weak  when   the  attack 

LJwgins  has  necessarily  a  less  chance  of  rccoveiy.     For  thiw  reason  inflam- 

'matory  diarrhoea,  oecuiring  as  a  complication  in  the  course  of  another 
illness,  must  always  give  riae  to  much  anxiety. 


The  dumtioit  of  acttte  ctiUii'o-colitis  is  usually  short.  A  fatiU  attack 
rarely  laitu  longer  than  a  wL>ek,  :inil  i>fLfii  cotnes  to  ntt  l-diI  on  the  third 
or  fourth  <l.'iy.  The  immetiiate  dangar  is,  of  conrae,  in  proponion  to  iht 
violeiior  of  the  g^-raptoniK ;  \mt  it  doctt  not  follow  thiit  a  case  vfaicb 
begins  milrlly  ninut  jiltvays  en*!  in  recovery.  The  illnt^as  nu^y  •Iruj|;  on 
for  days  or  even  weeks,  varyinjj;  iti  intenKity,  but  gi-adiially  bringing  the 
chil'l  lower  and  lower  until  he  sinlcH  from  exhaustion,  Thefu*.  it  niuiit 
be  on-tied,  aro  usually  oases  in  which  the  ruitierit  is  re^ilarly  washed  "r 
exposed  in  other  ways  to  chUl.  On  the  other  hand,  wy  twinclimcs  s« 
the  attack  begin  violently  enough  with  high  fever  and  fm|iicnt  watery 
8tool« ;  but  after  a  flay  or  two  the  temperatui-e  fallH,  the  purging  abates, 
and  all  danger  is  ni  nii  end.  These  alxtrtivo  attacks  are  soinctfmi!* 
described  ju>  a  special  variety  uf  the  e^jiupiaiiil.  (_>f  patients  who  aurvin 
some  mend  quickly;  ot  hen*  arc  icfl  jtale,  feeble,  and  subject  to  ratarrha; 
others,  again,  suft'er  for  months,  and  even  die  al  laat  of  a  chronic  intca- 
tiiutl  derangement  which  is  often  complicated  with  intAstinnl  nlceratiDO. 
and  sometimes  dc{wndent  upon  it. 

C'jmpiiattutns. — There  are  eortain  intercurrent  lesions  which  may  lie 
met  with,  especially  in  the  more  proiraet^  cajwa,  and  add  to  the  flangvr 
of  the  illness.  Simple  and  |uirasilic  stomatitis  ure  not  rare,  and  iticreaae 
the  ditflculty  of  feeding  the  imticnt.  rnlmonHry  catarrh  ofli^n  conio»oo; 
and  a.s  the  cliild  becomes  exhausted,  collapse  of  the  lung  ii<  apt  to  orcnr, 
and  hel|is  to  shorten  hie  life.  Catarrhal  pneumonia  has  alrt>july  )ief>n 
referred  to,  Accorrling  to  T^snge  it  ts  due  u>  direct  infection  of  ttw 
lung*  by  breathing  air  tainleil  with  the  virulent  JlneilltiA  tolL  A»  it 
greatly  increa'^>8  thf  weakness  of  the  patient  ami  haptens  the  end  th« 
pulmonary  inHammation  at  the  rime  of  death  ift  usually  still  in  an  early 
fttage  On  this  account  it  often  pjij*ses  unheeded,  especially  as  the  graol 
weakness  of  the  patient  forbids  complcLc  cxaminalion  of  the  chc«t. 

A  few  twii^diing  movements  may  1w  noticed  Itefoii!  the  end,  hnt  are 
not  common.  Sometimes  grave  nervous  symptoms  occur  early  in  the 
illness.  I  have  seen  a  fair  nutuber  of  cases — generally  in  chililren  of  two 
or  thrpc  yeara  of  age — in  which  the  patient,  aff«r  sevend  days  of  voiuiung 
and  purging,  not  necessarily  of  a  very  «rgp-nt  character,  ha*  boon  taken 
more  or  lens  suddenly  with  convuUions,  has  then  sunk  into  n  tttate  of 
coma  and  died  without  any  recovery  of  coiiscioumiBss.  Some  of  the«e 
cases  may  have  been  dim  to  se|itic  meningitis,  but  whet*e  an  examination 
of  the  tK>dv  conhl  Im  t»bt.Hinefl  it  wan  nncomninn  to  find  evidence  of  intm- 
cranial  inHanHiiatiiin.  They  were  proi»ably  the  consoijuence  of  intense 
Miptic  poisoning. 

An  acute  otitis  mctliji  sometimes  arises  in  the  course  of  an  intestinal 
affection,  and  may  set  up  serious  cerebral  i<\nn|>toms.  Themfon*  in  nil 
cnscft  in  which  Auch  symptoms  appear  the  etars  ^hrtidd  be  examined  with  a 
speculum  and  reflected  light.  1  have  known  delirium.  conviiU)i»ni, 
rigidity  of  ihi-  nuiscles  of  the  neck,  and  a  eutidiiion  appmnu-hing  coma  i« 
reiiAc  quickly  when  a  perfnmtion  of  the  tympanic  menibnine  haa  altoved 
pont-up  \A\&  to  eitca|kc  from  the  oar  cavity. 
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i^vij/noitu.— Before  pronnuncing  a  cam  to  bu  one  of  inH-iininutory 
ilJEu-rhneA  we  niiwi  be  Giniful  to  cxchirie  oiher  feverish  complaiiitd  whicli 
somctinies  sUrt  with  digestive  troabies.  Pneunioniu  aiti)  sume  of  the 
oiiiplivc  fcvew  may  begiti  In  tills  xvuy.  The  j*kiii  then  iiiu«i  l»e  sciirfhvd 
for  sigiLS  of  rash,  ami  as  we  proceed  with  our  exfiniination  the  cArly 
symptoms  of  measles,  scark't  fever,  nnd  tbi^  like  mui^t  W  kept  in  mind. 
An  aciilc  ent<>j-<»-coliti8is  not  often  confuted  with  cnterit-  fever  duriiii:  the 
firat  few  yejtrs  u(  life,  for  the  hitter  ctimpUint  in  nire  in  early  chihlhiKMl, 
and  when  it  occurs  is  accompanied  more  ofl«n  by  confined  bou-els  than  by 
dijtrrhueu.  In  the  older  ehildren,  however,  there  may  be  some  uncertainly 
upon  the  point :  but  in  entero-colitis  the  abntpt  Miset  and  shortt^r  vuurse 
of  ihe  illness,  the  severity  of  the  purging  from  the  first,  the  pinched 
expression  of  the  ijntient,  and,  as  lime  poes  on,  the  absence  of  ranb  or 
of  splenic  cnlargonieut,  should  be  snflicicut  to  exclnde  ibe  specific  fever. 
It  may  be  remarked  that  u  "  pea-soup "  \o>}k  of  the  motions  for  u  day 
ur  two  ia  in  itfit'tf  no  proof  that  the  complaint  is  typhoid.  Stools  of  this 
kind  ,'iri'  not  uncommon  in  the  di.irrhti4*iu>  of  ebihlreii,  and  we  must  not 
be  deceived  by  ihcm,  espoeially  as  a  trained  nurse  nuty  cause  some  trouble 
hy  confidently  pixmouncing  the  caw  on  this  groiiiKl  alone  U>  he  one  of 
enteric  fever. 

The  aoat  of  the  inthimmation  in  the  bowels  may  often  be  inferrpfl 
from  the  appearance  of  the  stools.  Nothnagcl  has  shewn  that  mucufl  is 
alnuys  prciicnt  in  tho  evacuations,  and,  when  iiiviaiblc  to  the  eye,  can  be 
delttctod  by  the  microscope.  The  hii^her  in  the  inleslinal  tmct  the  intitm- 
mation  is  neat^^l  the  more  intimate  in  the  admixture  uf  the  muiuK  with 
tlic  fjtcad  contents  of  the  liowel.  In  »  catarrh  limitt-d  to  the  upper  purt 
uf  the  IhjwcI  nu  uniciis  is  visible  tu  the  naked  eye,  liut  it  cun  l>c  detected 
by  the  micntseope.  In  such  a  case  the  colon  may  be  taken  to  be 
healthy.  If  under  the  microsropo  the  mU'CUs  is  seen  t<»  he  tinted  with  bilo 
we  infer  that  the  jejunum  ami  ileum  an*  also  implicated  :  the  presence 
uf  bile  indirate.s  aUo  that  there  i^  iut-nvLted  jMristaltic  aeliou  of  the  mus- 
cular coiit  foivinj;  the  contents  aloTij;,  for  if  the  bile  linger  in  the  bowels 
it  l>ccoDios  changed  in  api>earufioo  and  ecastiH  to  ro8{)Oiiil  lo  Gnicltn's  test. 
If  mucus  be  plainly  visible  to  the  naked  eye  the  lower  bowe!  is  always 
affected.  Pulpy  fitiH>lB  eontaining  dnbti  ami  drops  of  free  mucus  point  to 
the  colon;  and  pure  mnciis  in  lar<;e  <|naiitity  to  the  ffiginoid  flexure. 
Scylwlii  imbedded  in  muciiij  »hew  catarrh  of  tho  rectum,  in  wbieh  case 
painfid  lencjimus  is  always  present. 

It  in  scarcely  possible  in  a  ease  of  enterrnMslitis  U*  be  quite  sure  as  to 
the  exact  pathological  condition,  irieeration  is  probably  pre-sent  in  the 
more  protracted  aues  only,  and  even  in  these  must  not  I»e  too  hastily 
aisumed.  BhKMl-atained  hCooIk,  lis  Dr.  Donkin  has  well  jwinUH)  out,  can- 
not  l)C  lii'hl  bv  themselves  to  imply  acliial  breach  of  surface,  since  ixfziug 
(if  M^mh)  fnim  a  merely  cvinpested  mucous  membriinc  is  f;ir  from  uncommon. 
Still,  altiicks  of  colicky  pain  preceding  the  stool,  witb  some  increase  of 
tension  of  the  ab>Iuminal  wall,  arc  yyinpUims  which  should  excite  impury. 
If,  in  addition,  there  be  m<Kleratti  tenderness  un  deep  presMU'u  along  thu 


course  of  the  coloii,  and  especially  U  small  dark  clou  can  be  detected 
in  the  stools,  ulceration  of  the  larger  bowel  may  be  more  than 
suspected. 

Proffivfii*. — An  attack  of  inflummaloi^  diarrhoea  is  always  a  Mrioiii 
thing,  and  if  thu  complaint  occur  in  an  infant,  esjieciidly  In  one  whon 
di^e«tivi>  or^'ans  :ire  contiuuidly  overcaxetl  and  tea^  by  Ul-chns«<n  food, 
dJsastruuB  consc*|iienoes  may  be  expected.  The  prospect,  therefore,  i» 
leAS  ))i'ight  in  infancy  than  in  later  life,  and  is  gloomy  in  pix>{M>rtiiin 
to  the  degi-ee  to  which  the  nutrition  of  the  patient  is  imtniroH.  'l"he 
temperature  (t4kken  in  the  rectum)  is  a  good  tost  of  the  gravity  of  tfar 
child's  condition.  If  it  reraaiu  at  or  a^iove  105'^  F.,  or  shoot  up  suddenly 
from  a  Ion-  t4i  a  hif^h  level,  the  danger  is  ^cat;  on  the  other  Imtid,  a 
fail  in  the  ieuii>eratnre  is  a  hopeful  sign ;  and  if  the  Iioilily  heat  he(nmt> 
normal  (in  the  rectum)  we  may  look  for  recovery,  althotigh  no  immcdi.tte 
improvement  be  noted  in  the  number  or  character  of  the  stools.  In 
addition  to  a  high  tempcruttire  other  signs  of  serious  import  are : — 
pentieteiicu  of  the  vomiting  heaviness  and  tendency  to  collaptto,  noisy 
breathing,  convulsions,  lona  of  elasticity  in  the  skin.  Thf  hist  symptora 
is  one  which  tl  i>t  important  to  wiitch  cIoih'Iv,  for  little  improvement  can 
1k<  expected  until  the  elaslleity  uf  the  skin  i»  restored. 

C.  Choleraic  or  Septic  Diarrhoea  (Summer  Diarrhoea  -.  Cholera 
Inftinium).— This  form  of  the  illness  tn.  esiwcially  a  c(imj>laint  of  hot 
weather  ami  crowded  cities.  Although  not  unknown  in  later  childhood, 
it  is  ill  infancy,  during  the  cutting  of  the  milk  teeth,  that  the  disordvr 
is  most  ]wone  to  occur;  and  from  iu  rapid  course,  its  grave  symptonui, 
and  its  UHi  oomnmnly  fainl  ending,  is  one  of  ih<-  nwtfH  justly  drcatli-d  of 
the  illneii^ieH  of  early  life.  It  i»  a  noteworthy  fi'aUu'o  of  the  couipLaini 
that  tbo  ^latients  are  so  often  8tur>iy,  M-cllnuurishe<I  )mbie«  ;  for  strong 
children  are  not  less  likely  to  suffer  from  it  than  weakly  ones,  and  when 
sei^e^i  may  die  almost  as  quickly. 

Sifiitpfoiivt, — The  complaint  come*  on  quite  sudilenly.  The  child  may 
have  seemed  ipiiie  well  up  tii  tliM  time  of  the  attack,  or  may  have 
suffered  for  a  few  days  frnm  a  slight  ordimuy  looseness  of  the  Ixjwels. 
All  at  once,  however,  he  is  found  to  look  jmUct  pinched,  ami  ill.  Ue 
vomits,  throwing  up  first  the  food  he  has  taken ;  aftcrwartls  a  thin 
watery  mucus  coloured  mom  or  loss  deeply  with  bile.  His  motions,  in 
the  lieginniiig  thin,  feculent,  and  veiry  offensive,  soon  turn  to  mare  serous 
fluid,  which  l'>ses  for  ih**  mijst  part  its  repellent  odour,  and  leaves  oidr  a 
yellowish  btain  with  no  trace  of  faecal  matter  upon  the  diaper.  Tlie 
action  of  the  Itowela  is  not  attended  by  any  griping  or  tenesmus,  but 
the  frequent  profuse  stools  so  drain  the  tissues  of  Hiiid  that  the  child 
falls  away  with  slai-tling  suddenness.  After  an  absence  of  only  a  few 
hours  ve  find  him  so  elmnged  that  we  hanlly  know  him  again.  His 
eyes  are  sunken,  his  cheekn  are  hollow,  and  his  nose  is  pinched  and  thin. 
Hi^  \yody,  too,  has  shrunk  up  and  his  flesh  feels  soft  and  doughy.  Tie 
skin  is  inelastic,  e^tpeoJalty  over  the  abdomen  ;  often  it  lios  there  in 
loose  folds,  and  the  abdoiuijuil  wall  may  Ikj  as  deeply  hollowed  ms  in  (h« 


nio&t  pruiioniiccd  uue  of  tutfcrciilotis  nieniiigitJH.  Tliintt  is  uf  course 
extreme.  If  Uiu  cliiltl  iraii  tiilk  ho  imlvs  continimlly  for  ilntilc.  If  he  )>u 
III)  infant,  be  sucke  his  ]i|ts  and  lies  whining  fretfully  with  his  eyes  fixed 
upon  any  ctip  or  vMsel  holding  fluid.  Unt  his  Ihir&t  is  little  rolieved  by 
wbia  he  takos ;  indeed,  anything  swallowed  ie  usually  returned  in  a 
few  seconds.  His  lips  aio  dry,  and  the  wrinkle  which  turvca  on  each 
side  round  tha  nngle  of  the  mouth  makcM  them  neem  In  project  The 
Uiriguc,  if  ck'iiu  unci  moist  »l  first,  »wu  tmconios  dry  iind  brown.  The 
urine  is  scmly  and  may  be  quite  HUppressed.  The  pulse  is  mpid  and 
wejtk.  The  tempeniLure  in  high.  Even  when  the  skin  is  cool  to  the 
touch  and  the  feet  are  quite  cold  a  thermometer  held  in  the  rectum  will 
often  ro^ftter  a  heat  of  10  t'  or  105''  F.  On  this  account  the  u-mpera- 
tute  uf  the  uxilla  or  groin  must  nut  be  taken  us  a  guide  to  the  internal 
heat  of  the  body.  Ai  first  the  juitient  is  vory  restless  and  cannot  idccp ; 
he  thi'OWrt  his  anus  al»>iit  and  wbimiwrn  fi'ebly  as  long  ws  bn  has  strength 
U5  <lo  so;  later,  he  lies  in  a  drowsy  stat*  with  dull  eyes  and  balfcl^ed 
lids,  taking  no  notice  of  any  one  His  fi>nlHncllc  is  doeply  sunken,  and  in 
a  young  infunt  the  bones  of  the  skull  oin  be  felt  to  overla|>. 

Vomiting  now  Uinually  reaf(e«,  but  small  watery  motinns  continue  to 
be  passed  at  intorvals.  Very  soim  the  pstienl  sinks  into  a  state  o£ 
colhipse.  He  lies  quietly  on  his  Ituck  in  hi:^  cut,  bis  eyes  shewing  whito 
between  bis  half-closed  piu'ple  lids.  His  face  luuks  thin  and  pinched,  and 
is  wrinkloil  like  the  face  of  an  old  man.  The  complexion  is  earthy  or 
leiid  coloured,  and  his  oxtremitie^  and  even  his  niM>e,  feel  cold  to  the 
touch  although  the  int4.u-nal  i«mf>crHMiru  \v  still  high.  In  this  stJitc  all 
r^Hex  phenomena  are  abolished.  The  patient  is  insensible  to  all  elforta 
to  ftitKl  him,  and  seems  unable  to  swallow ;  the  sen^itivenpss  of  the  con- 
jiuictiva  is  lost-  the  faint  breathing  alone  shews  him  to  he  alive, and  this 
suun  comes  to  an  end.  A  few  feeble  convulsive  movement  may  precede 
dfatb,  and  the  temperature  may  rise  U>  106"  ur  107"  F. 

The  eourse  of  the  com)>lainl  is  very  short ;  it  may  last  fitmi  a  few 
hours  to  a  few  days.  Almost  always  before  the  end  of  a  week  the  child 
has  either  ctased  to  live  or  has  turned  the  corner  and  Iwguti  to  mend. 
If  a  favourable  change  occur  we  first  notice  a  fall  in  the  lenijieraiuro  ; 
then  vomiting  cejmes  and  the  patient  begins  to  retain  fluids:  he  is  leas 
thirsty,  and  bis  motions  become  coloure<l  again  with  faecal  matter  or  bile. 
The  looseness  rarely  ceases  suddenly,  but  thin  fecident  stools  continue  to 
be  passe<I,  although  le.es  often  and  in  smaller  <|uantity.  Sometinies  the 
improvement  in  the  stools  is  notice*!  Iiefore  the  vomiting  has  stopped, 
but  the  usual  course  is  thut  dcifcribol. 

M'j^mWx— Choleraic  iliarrhoea  is  easily  recognised.  The  intense 
thirst  and  olifltlnate  vomiting,  the  sudden  falling  away  aa  the  tissues 
shrink  up.  the  copious  serous  stools  without  a  tnice  of  faecnl  matter,  and 
the  early  collapse  form  a  very  characteristic  group  of  symptoms. 

I'mtnitxis. — The  prospects  of  a  patient  stricken  with  tliis  complaint 
are  never  otherwise  than  gloomy.  In  young  babies  especially  tbu  rate  of 
mortality  is  very  high.     The  danger  is  in  proportion  to  the  height  of  the 


tompemiure,  the  urgency  of  the  vomiting,  the  frequency  of  the  sttK>l»,  Mvi 
the  degree  to  which  ihe  elasticity  of  tlit*  skin  is  imi»airtxl.  The  bit 
symiitom  i:t  one  which  ithouM  alwiiyti  lie  carefully  iiolwl  ;  even  tonHnJji 
tlm  beginning  of  the  cuinpltunt,  when  the  other  svinptoms,  perhttp«,  do 
tiot  denote  any  very  pressing  danger,  if  the  Kkin  in  found  tn  he  int-histii' 
we  must  look  to  the  issuo  of  the  illness  with  grnve  miBgivings.  If  the 
child  Uicom«-  Lolhipsed.  the  pnw])w:r:  in  even  nion^  ^lonrny  tluui  in  niws 
of  onliniiry  inflnrnmatory  diarrhoea.  In  the  latter  eomplaint  the  jwitjuit 
may  often  be  roused  by  onergotic  ti-oalmeiit;  l)iit  in  choleraic  diarrhuca  a 
fttvuurable  change  is  vury  dilficulL  to  cstAblish,  und  if  the  patient  W  a  rery 
young  child  or  infant  recovery  cin  hardly  Iw  aiiticiiMled.  On  the  other 
harxl,  any  abitement  of  the  Hymptoms  U  to  lie  welcomed  iik  a  valuahlf  Mpi 
of  iniprovoraent.  tiirly  ceasntion  of  the  vumiting.  a  rettu  ii  of  fai-ejil  m»ti<T 
to  the  tiiouls,  or,  in  pjtrticuhir,  a  fait  in  the  internal  leui[M>mliiri>  uf  the 
body,  furnish  siilid  gruutid  for  hope  that  the  patient  nuiy  eventtuiUr 
ren}ver.  But  in  infancy  a  favourable  ifwiic  to  tlie  illne^ui  must  alwarn 
come  to  lis  rather  as  a  stirpriRe.  e.<ipei-inlly  im  a  g(H)d  fitate  of  niitrititjn  and 
previous  sound  lioalth  tseem  to  infliiont-e  the  prognosis  but  little.  Collapw 
may  shew  itself  curlier  in  a  weaklv  inf;inl  ami  later  in  a  strong  one,  ImiI 
in  each  case  the  end,  when  it  comcK,  ii^  apt  to  be  the  aamc.  KorturtateJv 
in  older  children  recovery  is  more  cnmmon  ;  and  the  witlnok  nmy  lie 
taken  as  lea^  aiid  less  sombre  in  exact  proj^ortion  to  the  advancd  in 
years. 

Prevention  of  Diarrhoea. — In  a  large  majority  uf  cases  th<i 
diarrhoeas  of  children  may  be  looked  \x\>ua  as  a  cousetpiencc  of  want  oi 
knowledge  or  want  of  care  At  leajsi  they  may  generally  be  prevrnt«d 
by  Hil«ntiuu  to  the  feeding  and  maiin^emen:  of  the  child,  the  tleuidinace 
of  his  nursery,  and  the  ho»lthin<'M  of  his  surroundings.  Thu  is  e«pocially 
the  cose  in  hot  weather,  when  the  worst  kinds  of  bowel  complaint  arc 
likely  U>  t*e  met  with.  To  protect  a  child  from  iliitrrhoca  we  shotiM  pnl 
him  into  the  beet  conditions  for  health.  If  ho  live  in  a  crowde<l  city  br 
should  bo  removed  in  the  summer  to  an  iiiry,  well-dnuiied  house  in  sotun 
cotuilry  place.  Here  he  can  spend  his  days  out  of  dmu-H,  dhnk  new  milk, 
and  sleep  i[i  a  ptu'e  atmo«[>hcre.  If  he  cannot  be  s«?nt.  out  of  towu  kv 
must  ilo  our  best  to  keep  him  from  bad  air  and  stale  or  tainted  food. 
The  child  shoulil  jtaM  na  much  of  his  lime  its  possible  in  the  fresb  air, 
spending  a  lai'gc  part  uf  the  day  in  the  jwirk?,  am)  sleeping  at  ntffht  in  A 
well-ventilitte<l  room.     The  sanit-iry  arrangements  of  the  hon-  -   V- 

carefully  lookeil  iti:    wat4'r-ili>*'tf«  must  Yte  kept  clean  and  i-  .  itn- 

iiileeted  :  att4>ntion  must  )w  jMiid  to  the  hiMiBeiiuiidV  sink,  nha-li  «br>uld 
not  be  ui^od  for  the  disfio^al  of  bedroom  elups :  vn\m}  linen  must  nnv^r 
In*  allowed  to  remain  in  the  nnraeries ;  and  can-  miut  be  taken  that  the 
child's  living  and  slneping  rooms  are  not  near  tv  an  npcui  dnuii-pip«', 
hoM'ever  thoroughly  ibis  may  b«*  trup|H.>d  or  cut  otf  from  tht-  seww. 
Many  an  attack  of  diarrhoea  has  l>een  set  up  by  »  water-closet  or  biuiH*- 
maid's  sink  just  oulsiile  the  nurserv  dottr. 

The  child  should  be  earcfully  guarded)  from  chills.     The  wm«hiag  of 


his  body  must  be  a  rapid  prouw,  and  ho  caiiiiai  l)o  idlo»'C4l  to  prolong 
Itis  buth  unduly  or  play  in  tiiu  natcr.  At  night  be  should  be  lightly 
corcrtfd,  uid  if  he  tiiss  iibout  in  his  steep  menns  must  bo  tnken  to 
prevent  his  throwing  his  oovcringfi  asiile  and  lyinj;  naktvi  in  his  bed. 
The  diiy  ilress  is  not  to  l»e  nc^leclod.  Many  young  cLildrtn  fiiiffor 
grtrntly  from  too  atanly  clothing,  and  especially  from  biro  lugs.  Kvcn  in 
thu  fiiimnitir  the  mptil  changes  of  t«raperntiirc  inscpArablo  from  our  climate 
we  full  of  risk  to  an  ilIpn>lcctod  child.  If  there  be  any  suspecteH 
(lolicAcy  of  constitution,  or  known  susceptibility  to  colds,  tho  Ic^'s  should 
be  covered  with  long  woollen  stockings,  and  the  hijis  and  thighs  with 
woollen  drawgrs. 

In  the  mjittcr  of  feetling  wo  must  sue  that  all  jugs,  cu|»,  feeding- 
bottles,  and  the  like  are  kept  clean,  and  thai  no  food  but  such  as  is 
whuleeome  ami  in  good  condition  is  provided.  It  is  best  to  h4>il  or 
sterilise  tho  milk  without  Iosk  of  time  and  put  it  aside  in  a  refrigerator 
or  some  cool  place.  It  must  not  be  allowed  tu  stand  in  a  linng-room. 
All  meals  must  be  fre«bly  prc)Mired,  and  it  is  unsafe  to  keep  milk  through 
the  night  fur  the  early  muul  in  the  morning.  Before  the  fresh  milk  is 
brought  to  the  house  it  is  wise  to  employ  condensed  milk  or  one  of  the 
desiccated  milk  foods. 

In  sultry  weather  the  child,  if  thirsty,  is  not  to  bo  deprived  of  water ; 
but  this  should  be  boile<l  and  filtered.  An  infant  may  suck  nuter  from 
his  feeding-bottle,  and  oUler  children  may  be  allowed  to  drink  freely 
between  thoir  mcnls.  Milk  must  be  looked  upon  strictly  as  a  food  and 
not  as  fluid  to  be  swallowed  whenever  the  child  is  thirsty.  'I*hc  summer 
fruity  should  not  be  given  to  infjints,  but  if  ripe  and  sound  and  freshly 
gathered  may  be  included  in  the  dietar}'  of  older  children.  Unripe, 
stale-,  or  tainted  fniit«  must  not  be  t*ken  on  any  account  Meals 
should  be  fixed  at  regular  intervals,  and  should  not  be  t<io  large.  It  is 
uiiwitie  to  overloaii  :i  child's  stonnich  at  any  time,  but  in  hot  weather 
excess  of  saccharine  or  starchy  food  is  especially  liable  to  promote  acidity 
and  set  up  diiinbueu. 

In  the  cose  of  septic  dianhoea  the  contagious  nature  of  the  complaint 
must  be  recognised,  and  carp  be  tjiken  that  infection  is  not  conveyed 
from  one  child  to  another.  In  hospital  wards  especially,  close  attention 
must  be  ptu'd  to  the  thorough  puHHcation  of  the  hands  of  the  nurses  who 
attend  u{ion  sueh  cases.  A  nnrse  after  changing  8i>ilcd  diapers  must  be 
ma-ic  to  clfianse  and  disinfect  her  hiinds  with  care  before  proceeding  to 
other  work ;  and  it  is  wise  to  adopt  the  nde  which  I  understand  to  ho  in 
force  at  tho  Babies'  Hospital  in  New  York,  viz.  that  no  nurse  whose 
duties  lie  in  handling  the  napkins  of  children  so  aflcctod  can  be  allowed 
to  take  .iny  part  in  tha  di.>!tribution  of  food  to  tho  patients. 

Treatment.— In  the  trmiiment  of  diarrhoea  in  the  child  we  have  to 
pnt  a  stop  to  the  drain  from  the  bowels,  to  loosen  or  remove  the  ill 
cfpiisetjuenccs  arising  from  it.  and  t<:)  restore  the  normal  processes  of 
nutrition.  If  the  complaint  be  a  mere  catarrhal  derniigement  of  little 
moment  its  management  is  an  easy  matter  ;  but  if  the  whole  system  have 
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been  conUiniitiat&rl  bj'  the  absorption  from  iito  bowel  of  ihe  producu  of 
poisonous  decompositions,  our  utmoat  ingenuity  and  reeoorco  nu;  be 
taxail  to  guide  the  complaint  to  a  favourable  iimue. 

In  the  cose  of  a  mild  cauirrh  of  tlici  inteatiuo  our  first  care  miutlw 
to  keep  thp  child  in  an  (Mjimble  umpt^jiiurc  and  to  avoid  every  Bourue  vif 
chilL  While  tlio  caurrh  liista  the  mitunU  (-eneitiveneas  of  the  Iwdy  lo 
chiinges  of  tempeivitiire  i.s  heiij;ht<?ned,  so  thai  the  der.ingt^ment  onc« 
started  may  ho  prolonged  from  day  to  day  by  an  exposure  which  in  tbo 
beginning  would  have  been  powerless  to  sot  it  up.  Tor  this  rouson  tbo 
belly  must  bu  cuverc-d  with  a  Hmiiiel  binder,  and  whiU-  the  purging  bsU 
a  general  witahing  of  the  body  niiisL  Iw  forbiddun.  although  fur  the  saka 
of  cleanliness  rapid  local  Rponj^ing  aft«r  a  Ptool  may  be  a.lIowed. 

If  wo  have  to  tlo  with  an  iiifioit,  and  find  him  crying  and  drawing  np 
his  legs  with  aljdominal  pain,  while  the  motions  couaist  of  uudigosLod  food 
and  mucua,  an  aperient  dose  of  castor  oil  or  rhubarb  and  soda  should  ba 
ordered  at  once  to  cleJir  away  the  irritating  matters.  The  laxative  may 
be  repeated  if  at  any  time  undigeste<l  food  be  found  in  the  stools,  ur  the 
belly  become  hard  and  diutended.  Aft^-r  the  action  of  the  aperient  the 
infant  may  take  a  few  doaes  of  the  time-honoured  chalk  and  catuchu 
mixture.  Thia  is  especially  indicated  when  the  stools  are  frotliy  aiul 
8our-smeUing.  If  pi-eferreil,  a  few  tkops  of  tincture  of  rhubarb  may  be 
given,  nnth  half  a  drop  of  laudanum  and  a  drop  of  sal  volatile  in  ao 
aromatic  water.  For  diet  the  child,  if  not  at  the  breant,  should  be 
fed  with  Tiillk  and  freshly  mide  bailoy-vater  in  equal  proportions, 
alkaliriised  with  fifteen  oi'  twonty  drops  of  the  saccharated  boiutinn  nf 
lime. 

This  tivatment  will  <)uickly  put  an  end  to  an  ordinary  aimple 
diarrhoea;  hut  if  the  child  continue  to  be  hathod  as  usual,  or  Ims  in 
any  other  way  exposed  to  chill,  the  purging  may  resist  the  remediea, 
or  return  after  apparent  arnutt.  If  this  hap|>on,  three  or  four  gmtns 
of  rhubarb  with  h.ilf  the  <pi;»ntity  of  aromatic  chalk  niu^t  lie  given  at 
bedtime,  and  the  diwe  may  bo  repeated  on  the  following  night  if  the 
stools  remain  fi-othy  and  sour-smulling.  In  the  daytime  a  twelve- months- 
old  child  may  take  oxide  of  zinc  (gr.  j.),  or  subnitratc  of  bismuth  (gr.  v.) 
and  ai-onuttic  chalk  (gr.  j.)  three  times  a  flay ;  or  the  rhulmrb  and  sal 
volatile  mixture  nn  directed  above.  If,  later,  the  stoula  Itecome  thin  and 
watery,  a  liiile  tinct.  opii  ( \  ss,-j.)  can  l»e  aildeil  ti*  the  dose.  Astnn)frnt« 
are  useful  at  this  stage,  and  the  opiate  is  of  especial  service.  The  treat- 
ment must  be  continued  as  dojtnribod  under  the  hcjul  of  inflammaiorr 
diarrhooa. 

In  cases  in  which  the  catarrh  occupies  the  lower  bowel,  and  sHmr  stoolf 
aro  |>a!tsi>d  with  straining  efforUt,  stnall  dij«es  of  castor  oil  and  opium  an 
indicated.  Two  drops  of  the  uil  with  one  of  ipecacmuiha  wine  ami  half 
A  drop  of  laudanum  may  bo  given  to  a  twelve  months'  irifant  thrve 
limes  a  day.  This  form  of  hxisenc^s,  and  indeed  any  kind  of  simple 
diaiThoou,  may  be  kept  up  by  trritAtiim  low  down  in  thu  roct 
Therefore  in  cases  which  ilu  nut  yield  readily  to  treatment  it  is  adi 


to  order  a  small  injection  (two  (irochnis)  of  thin  warm  Btarcb  to  be  thrown 
into  the  bowel  immwiiawly  after  each  motion. 

Green  stools,  if  acid  or  loaded  with  bile,  re'iiiire  nlknlinc  remedies. 
The  grocn  tiiuol  which  is  iiculiul,  or  oid}'  slightly  ucid,  aitd  givus  no 
biliaiy  reaction,  can  oftuii  W  qiUL'kly  chiitiyed  ft)r  thu  butter  by  a  Ica- 
a|K>onfuI  of  a  2  per  cent  solution  of  lactic  acid  (as  rocommentled  by 
llayom)  given  every  four  houra.  In  all  cases  soiled  diapci-i^  should  be 
removed  from  th«  room,  and  indeufl  front  ihe  neighbourhood]  of  tho 
nursGry,  without  loss  of  time ;  if  a  green  tint  in  notice<l  in  the  stools  it 
is  well  to  sleep  the  napkins  in  a  solution  of  corrosive  sublimate  (1  per 
1000). 

The  looseness  of  the  IhjwcIs  which  is  common  in  t-cething  infants 
miiiit  not  1h!  allowed  to  continue.  Purging  during  dentition  is  in  no  way 
a  lieneticial  pitM.*esfi,  but  tends  still  further  to  reduce  a  child  who  is 
proU'ibly  already  depressed  by  paiu  and  want  of  sleep.  A  weakly  infant 
whose  bowels  are  in-itable  and  oftcm  relaxed  may  lotte  strength  to  an 
ahirming  degree  after  but  a  few  clays  of  the  deningcment. 

Afl4!r  the  age  of  infancy  simple  diarrhoci  must  l>e  irpatod  much  in 
the  sjime  way  as  deacribed  above.  \A'hile  the  derangement  lasts  the 
child  should  be  contincd  to  thu  house  and  made  to  discoiiiinuc  Ins 
ordinary  washing-bath.  In  the  matter  of  dit^l  he  must  avoid  acid-making 
things,  such  as  fruit  and  sweets.  For  medicine  he  should  uiko  an  aperient 
dose  of  civstor  oil  or  rlmbiirl)  and  magnesia ;  and  when  irritating  matters 
have  been  cleiired  away  he  may  Inigin  an  aromatic  and  anUicid  draught 
of  sal  voUtile  and  spirit  of  chloroform  with  a  drop  or  two  of  laudanum  in 
cinnamon  or  peppermint  water.  This  draught  Taken  three  times  a  day 
will  soon  put  a  stop  to  the  disorder. 

LKnteric  dtarrhoeti  is  very  amenable  to  tn-alment.  For  a  child  of  five 
years  old,  one  drop  of  Fowler's  solution  of  arsenic  and  ihe  samu  <[uantity 
of  tincture  of  mix  vomica  may  Ik*  giveu  Iwifore  meals  three  times  a  day, 
in  a  dmught  with  diluut  nitro- hydrochloric  acid  and  infut^ion  of  cahimlui. 
At  the  same  time  the  alxlonieii  mu.>«t  t^  protect4*<1  with  a  suli^lantia]  Hantiel 
bandage  ;  the  feet  must  he  kept  warm  ;  and  every  source  of  chill  must  he 
carefully  guarded  against. 

In  a  case  of  i»finmmatvrtf  dinrrhoea  the  patient  should  be  put  tu  l>ed  at 
once.  Even  an  infant  or  young  child  is  Iwtter  in  his  cot  than  resting  on 
iho  lap  of  the  nursif,  heated  by  contact  with  her  bo<ly  and  breathing  her 
aswl  air.  The  ahdomen  must  be  covered  with  a  flannel  binder,  and  the 
daily  washing-Wth  must  bo  put  a  slop  to, 

In  the  uialter  of  dkt  it  is  of  great  imjiortance  for  the  time  to  givt>  up 
the  use  of  foods  which  are  cap:tble  of  <lecom]>osing  to  fni-m  poisonous 
ptomaines.  Unless  in  the  case  of  a  breastfed  infant  milk  is  to  be  for- 
bidden ;  and  even  infants  reared  entirely  on  the  breast  will  sometimes 
teiLsi:  for  the  time  to  digest  their  mothers'  milk,  liottle- feeding  with 
milky  fooils  is  out  of  the  question,  however  carefully  the  milk  may  l>e 
sterilised.  Instead,  the  child  should  take  freshly  made  whey  dilutcil  with 
an  equal  proportion  of  barley-water,  or  weak  veal-  or  chicken-broth,  mixed 


with  an  equal  quantity  of  frosh  and  fresh  barley  vaUr.  These  footk  our 
be  given  cold  in  alternate  meiU  in  small  qiuiniities  at  short  intervaU.  11 
the  infant  be  very  weakly  or  shew  signs  of  exhansiion,  white  wine 
whey  should  W  given  in  doses  of  one  tables]KKinful  as  often  as  mav 
aeem  deinmble.  If  the  vt'e;ikness  be  great,  the  chihl  may  take  no  other 
food  until  his  strength  improves.  As  he  begins  to  mend,  McIHn's  FooJ 
may  be  added  to  the  meals,  but  milk  is  not  to  Ikj  rr-sumed  until 
convaleseeneo  i*  well  advunt-ed,  and  then  only  with  grmit  eautiuri. 

An  older  child  can  bo  fed  with  email  meals  of  whey,  lurley-walvr, 
or  brolh  diluted  with  I'arlt-y -waiur.  If  the  strength  shew  signs  u( 
failing,  the  bnaidy-Jind-egg  mixture  (RP.)  can  ho.  given.  Still,  in  ihi* 
matter  of  fwiding  wo  must  renmnilwr  tlmr  the  weaker  the  child  the  more 
feeble  his  digestive  power,  and  thnt  food  must  be  given  in  small 
qiiantiliea  only.  Strong  julliee  and  extracic  of  meiLt  if  used  must  ht 
well  diluted  with  water,  and  every  care  must  bu  tiikeu  not  to  overtax 
the  feeble  organs.  As  a  rule,  however,  the  juttient  is  more  eager  {or 
drink  than  for  fo<Kl,  and  at  any  age  may  he  allowed  to  slake  his  thirst 
with  co!<l  water  (boiled  and  filtered)  as  often  us  ho  wishes  for  it.  lafantA 
must  hij  <:arefully  watched  for  !>igns  of  tliirst,  and  in  anv  case  notable 
shrinking  of  ttiu  tissues  is  a  sign  that  water  is  urgently  neuleid. 

The  ail'  of  the  room  miut  be  kept  fresh.  In  suitable  weather  the 
window  must  be  opened,  taking  care  that  the  child's  cot  is  out  uf  the 
direct  line  of  <lniughL  But  few  persons  shotdd  be  allowed  in  the  room, 
and  all  soiled  litiuii  must  be  taken  away  at  once. 

In  all  caHcs  of  inlliitnmat-ory  diarrhoea  the  IxKJily  heat  miut  be  on- 
fully  noted  and  reduced  if  it  nsu  too  high ;  it  should  bo  kept  below 
IU3  F.  In  taking  ste|»  to  lower  the  tenipcniture  we  must  remember  the 
tendency  in  this  complaint  to  sudden  coILipse,  and  have  stimuhints  at 
hand  to  correct  any  sudden  failnro  of  the  heart  The  tfinpei-aiurc  may 
bo  brought  down  by  sponging  witli  tepid  water,  by  pUring  the  patinnt 
in  a  hath  of  Hi)"  F.,  or  by  enemas  of  cooled  water.  Of  those  method*  I 
prefer  the  last  if  the  child  can  bear  it.  The  shock  is  In  exact  propor 
tion  10  the  eoldnem  of  the  water,  and  therefore  it  is  best  to  begin  with 
the  use  of  wat^r  cooled  down  to  a  temperature  of  $0"  F.,  three  or 
four  ounces  of  which  may  Ik  thrown  into  the  liowel.  If  this  Ike  well 
borne  the  tem|>eritnrr  of  the  enema  mny  l>e  slightly  reduced  on  the  next 
occasion.  Icocolil  water  has  l>cen  reronimenctetl :  but  injections  of  this 
temiHsratiiro  muM  be  u.ied  with  great  caution  in  a  complaint  in  which  the 
tendency  to  sudden  collapse  is  bo  decided.  Too  rapid  a  reduction  of  the 
bodily  heot  may  be  attended  with  alarming  sympt^^ms  of  heart  fuihire, 
and  1  have  knonti  a  child's  life  to  be  brought  into  imminent  danger  by 
this  meaiifi.  Even  at  a  trnii>cnitnrc  of  Htf  the  injection  has  a  markedly 
lowering  eflWt  upon  some  children,  and  we  must  be  ngilani,  therefon, 
to  note  any  sign  of  ilupresiiion.  It  is  wise  M  administer  a  dose  of  brandy 
botli  before  and  after  the  opemtiori.  anrl  to  place  a  Imt  bottle  wrii;<i>cd  in 
flannel  againdt  the  child's  feet  when  he  is  roturnod  to  hiscoU  If  necoBsauy, 
a  hypodermic  injection  of  four  or  five  drops  of  ether  may  be  given. 


If  the  eUsticity  of  tho  ste'n  be  impaired  we  must  talse  steps  at  once 
to  restore  its  huaUby  action.  To  i^am  this  end  I  kiiuw  of  no  plan  more 
iiHcful  than  the  wut  pack.  The  vhi]<l  h  wnip|>oi)  its  hi^h  au  tlio  urmpits 
ill  a  towel  wrung  out  nf  cohi  wnter  {nia<]o  BtimuLiting  with  a  sixth  jmrt 
of  eau-«Ie-Colopie  or  bmndy)  ami  is  then  clwely  covero*!  from  tho  iifck 
downwHrds  with  dry  bluiikcts  well  tucked  in.  The  jwitieiit  may  Ije  kept 
thiw  8WUfliiU;(l  for  six,  eight,  or  Iph  huui-s,  or  hinger ;  Imt  uvery  three 
htMirs  he  muBt  be  taken  out.,  rnbbod  dry,  and  qiiickly  repacked  as  befoi'e. 
A  dose  of  spirita  of  nttroua  etht-r  {\\  x.-xx.)  given  in  a  little  water 
every  two  hours  during  the  proecas  is  a  i^reai  help  in  this  treatment.  I 
look  upon  the  state  of  the  skin  as  due  to  faulty  action  of  tho  kidneys, 
and  have  fouml  nitrous  ether  quite  without  an  equal  as  a  quick  and 
certain  diuretic  for  young  chiMren.  IJe^tdcs  helping  to  restore  the 
normal  suppleneea  of  the  skin  the  wet  pack  abu  tends  to  Ic^&on  tho 
fever.  In  curtain  eases,  however,  the  contrary  effect  is  notwl,  and  the 
bodily  heat  risea  instead  of  falling.  If  this  happen  the  wot  pack 
must  he  alwndonc^l  as  burtfid,  and  we  must  trust  to  the  nitrous  ether 
alone. 

The  use  of  inUnuil  rematu-s  must  go  band  in  hand  with  the  other 
methods  of  treatment.  An  a  firfit  stop,  if  tb<^  child  l>e  seen  early,  a  di>?e 
of  castor  oil  is  always  useful  to  clear  away  irritating  mat-lerB  from  the 
bowel ;  but  when  this  has  been  done  wc  seldom  find  bioncfit  from  the 
ordimuT  astringenta  so  long  as  the  bodily  temperature  remains  high. 
Although  no  definite  rnlos  for  trwitmeut  have  been  Tirrivcd  at  as  a 
result  of  buetenological  inquii-y,  some  form  of  antisepsis  of  the  l>owel, 
if  this  con  Ite  attained,  seems  to  offer  the  best  pros]>ccl  of  success. 
With  tlie  exception  of  calomel,  however,  antiseptic  remeilies,  it  must  Iw 
confessed,  have  not  as  ret  given  satisfactory  results.  I  have  made  use 
of  snlol,  ^-naphrhol,  naphtbalin,  resorcin,  iodine,  carl>olic  acid,  and  the 
salicylatca,  but  can  boost  of  but  tittle  n<lvaTilage  fi*om  tlicir  employment. 
Given  alone  they  have  seemed  to  me  to  l)e  almost  inert.  1  have  thought 
them  of  ser^'ice  only  when  combined  with  snuill  doses  of  cnloiuci  or  grey 
|M^wc|cr.  After  a  frviiltess  trial  of  new  remedies  I  have  hud  again  und 
again  to  fall  liack  upon  the  old-fashionod  combinalioii  of  calomel  and 
Dover's  powder  given  in  frequent  small  d<«efl,  and  believe  it  to  ho  the 
be*t  form  in  which  an  intestinal  antiseptic  can  bo  prescribed.  In  addition 
to  the  germicidal  action  of  the  mercurtid,  the  opium  is  Uf;efitl  in  regulating 
the  extraviigant  periatalsis,  and  the  ipecacuanha  has  a  very  benuhciiil 
setion  upon  tho  mucous  memltrane  of  the  bowel.  I  give  a  quarter  of  a 
grain  of  each  every  three  hours  t^i  a  one-year-old  infant,  and  the  improve- 
ment is  often  so  striking  and  immediate  that  ]  cannot  but  Httribute  it  to 
the  action  of  the  remedy.  I  have  tried  calomel  in  combination  with 
most  of  the  antiseptics  already  onnmorated.  and  the  perrhlondo  of  mer- 
cury with  resorcin,  but  with  lew  obvious  benefit.  Ipecjtcuanha  has  long 
been  esteemed  for  its  inHuerice  in  improving  disordered  states  of  the 
iutestiitHl  umcous  membnitie,  and  is,  in<lee4l,  as  useful  in  derangements  of 
tile  bowels  aa  in  oattrrhs  of  the  lungs.     If  the  colon  be  the  fiart  affected. 


or  if  thorc  be  excessive  vomiling,  {)jccac-uunha  should  on  no  ticcouiit  W 
left  out  of  tlio  prescription. 

Wlien  the  presence  of  mucus  in  ihe  motiouE  sltews  the  lower  bowel 
to  he  ufftictcd,  niLtlication  hy  the  roctum  hecomes  luefiil.  Irngstion  of 
the  howifl  hy  uiirm  'Valine  solutions  in  of  f;reat  sen-ice  in  these  caws.  In 
the  E»aL  Loudon  Uospital  for  Children,  with  the  help  of  the  reaidcnl 
phyaicijin,  l>r.  U.  P.  Cockbuni,  I  ni;ulw  large  use  of  thtir  method  of 
trcfttnienl  during  the  Buinincr  of  1896,  and  found  that  if  injected  slowly 
and  gunllyf  so  as  to  thmw  in  it  large  quantity  of  fluid,  the  in-iljibilily  of 
the  bowel  was  appreciably  diminished,  the  stools  were  reUuecd  in  number 
and  improved  in  quality,  nml,  moreover,  a  certain  abKor{>tion  of  fluid 
took  pl.ire  from  the  bowel,  giving  a  perceptihlo  increase  of  fnlncsi)  to  th* 
fnunc.  The  stronj-th  of  the  B"Iutiori  used  wiis  nno  tcasjioonful  of  eomoion 
salt  to  the  pint  of  warm  water.  The  irritiibility  of  tbo  lower  liowel 
may  also  be  lessened  by  the  injection  of  small  qtuintities  uf  lamhuium 
(ffLij.-iij.)  or  cocaine  (^r.  \)  in  two  teaspoonfuU  of  thin  warm  starch 
after  each  motion ;  or  by  the  use  of  suppoAitories  containing  the  sane 
quantity  of  seiJaiive.  When  tbo  rectum  is  acutely  inflamed  and  prolapM* 
like  a  bright  red  glistening  ball  which  winnot  l>e  replaced,  the  protnidcd 
part  must  be  bathed  after  eaeh  stool  with  wann  water,  ami  then  i.*nrenjd 
with  it  thick  ]x>ultice  of  boiled  starch.  Twice  a  day  the  latidannm  and 
starch  injection  may  be  used  with  the  addition  of  five  grains  of  powderod 
ipecacuanha  before  applying  the  poultice.  At  tbo  same  time  small  tloM» 
of  castor  oil  (Ulij-tij.)  should  be  given  with  half  a  drop  of  liiu<lnniiro  anil 
one  drijp  of  ipecaciumlia  wine  in  a  little  aromatic  water  every  four  hour*. 
Vintnn  ipccacuanhac  in  the  Harno  dose,  )>ut  given  every  hour,  will  usually 
arrest  thu  vumiting,  which  in  often  a  distrutsing  fcjttnre  in  theflo  au«« : 
or  the  same  object  may  l>e  gained  by  oim-liftli  of  a  grain  of  cocaine  gii'cn 
several  times  in  the  day. 

If  prolapsus  ani  continue  after  tbo  inflammation  haa  boon  rcdiuwii,  or 
come  on  later  from  fplax-ition  of  the  spbinctpr  anti  irritability  of  the 
mucous  membrane  of  the  rectum,  the  pnunided  bowel  must  lie  8{)'>ng«d 
aiKl  rcturne'I  after  each  motion,  and  a  small  e«>caine  injection  can  Itc  gir^-n 
ua  rotiummendetl  above.  If  thu  mucous  membrane  liecome  flabby  as  a 
result  of  repcaterl  catarrhs  of  the  bowel,  an  enema  of  infu&ioa  (4 
rhatany  or  of  nitrate  of  silver  (gr.  ij.  in  4  ounce*  of  watflr)  used  every 
night  will  tisnally  [lut  an  end  to  the  trouble.  aft«r  a  tew  re{H-t)iioiifr. 

When  the  fever  ba^  sub^idcfl  the  diarrhtM>a  often  becomes  amenable 
to  oi-dinary  astringent  remedies.  Of  iheso  I  prefer  the  exirari.»  of 
haemaioxylon  (gr.  j-iij.)  and  rhatAny  (gr.  }  -iij.)  and  the  tincture  of 
catechu  (n|^v.-x.)  to  gallic  acid  or  lead.  Bismuth  and  aromarie  chalk  also 
form  very  useful  remedieti,  and  opium  shotdd  always  be  addetl  if  there  ii 
any  undue  force  in  the  exput.iion  of  the  st-ool.  To  l»e  sueccHsful  the  dose 
of  bismuth  should  be  consiilerable,  nnd  as  the  action  of  the  drug  is  purely 
local,  large  quantities  may  l-e  given  to  «[uite  youni*  rhlldrt-n  with«tiii  fear 
of  ill  consequences.  1  prefer  the  siibtutrato  to  the  carbonate,  and  givf«  ii 
in  doses  of  not  leas  tlian  ten  grains  ovBry  two.  throe,  or  four  boon,  ooo- 


DIARRHOEA 


«9S 


ItiiHKl  with  H  gruiii  of  arum;itic  chalk  .iiul  a  small  iluse  of  rcKorc'in  or 
other  antisL'ptif.  If,  a*  may  happen,  all  astringents  seem  to  ii-ritflt4\  the 
oKI  presoiipTion  of  dilme  nitric  auiil  ami  opium  is  veiy  ufttfiil.  For  a 
child  twelve  months  old  two  drops  of  dilute  nitric  ncid  may  hv  given  with 
bnlf  a  tlrop  of  laudanum  in  w»ter  HWi-uteneil  with  glycerin  thnw  tiniefi  a 
day.  The  same  cases  are  often  benofited  by  the  sal  volatile  and  laudanum 
mixture  recommended  for  simple  dijirrhoea  (Wf/c  p.  690). 

When  signs  of  prostration  are  iioiiceil  they  must  W  attacked  without 
low  of  time.  Tlie  child  nhoiild  ho  jint  iiitti  a  lioi  nniRtiinl  l»;ith  at  once 
ami  held  there  for  five  minutes,  or  less  if  the  biuenees  iliaappear  eurlier 
from  his  lips.  Aftorwai-ds  ho  is  to  bo  wrapped  in  flunnol,  and  returneil 
t4j  hia  cot  willi  hot  bottles  to  hia  feet  and  sides.  Every  hoiu'  ur  half- 
hour  a  teaspoonful  of  the  hran<iy-and-egg  tnixture,  or  white  wine  whey 
{according  to  the  a^^e),  should  be  given  ;  and,  if  exhaustion  !«  great,  a 
wcnk  mustard  and  linseod-moal  poultice  cnn  be  applied  for  s-everal  hours 
to  the  chest  and  cpigastiium.  The  mustard  ball),  idthuugh  it  will  niise 
a  lowered  Uimpemture,  will  not  reduce  the  iKxiily  heat  when  this  is  high; 
therc:fore  tho  fever  should  be  brought  down  by  injoctions  of  cooled  u'ater 
as  already  recommended. 

In  the  summer  of  1896,  with  the  a&^istaneo  of  Dr.  Cockbum,  at  the 
Eai!t  London  Hospital  for  Children,  I  made  trial  of  various  canliac 
stimulants  in  the  hope  of  Knding  some  effectual  remedy  to  rouse  the 
patient  from  his  coHap^  etJice.  Of  these  camphor,  which  has  been  so 
highly  recommended,  scorned  of  little  value  imless  given  hypodemiically 
with  ether.  The  inhalation  of  oxygon  was  quite  useless.  The  drug 
which  productvi  the  most  immeiiiat^  and  strikiui;  eflfect  was  strychnine. 
The  (iff  of  a  grain — that  is,  a  quarter  of  a  minim  of  the  i'hannacopocla 
stjlutiou — intn>iluccd  under  the  »kin  seemed  to  give  some  life  to  the 
infant :  hut  the  elTcct  only  lasted  aWut  threc-<[uart4.>rs  of  on  hour,  after 
which  time  the  dose  had  to  be  repeated.  We  foumi  that  if  given  at 
shorter  iutervals  a  certain  rigidity  of  muscles  was  produced  by  the 
reme<ly.  In  cases  of  pronounced  colU|j8e  I  In-lievc  this  method  of 
treatment  to  !«  a  useful  addition  to  our  rc.sourww.  "When  the  patient  is 
merely  exhausted  without  being  collapsed,  a  few  drops  of  ether,  given 
liypodcrmically,  have  u  strongly  stimuhiting  cfToct.  Wlicu  tho  child  is 
pi-ostratc  be  must  be  kept  in  a  horizontal  position,  aud  the  nurse  should 
be  forbidden  even  to  raise  his  hratd  from  the  pillow. 

In  cases  of  recovery  the  mucous  membrane  is  left  in  a  relaxed  state, 
and  retpiires  bracing  up  by  tonic  remedies.  A  fe\i'  drops  of  the  liquor 
ferti  |K>rnitmtis  are  very  useful  at  this  time,  given  well  diluted  and  in 
combination  with  tincture  of  nux  vomicii.  During  convalescence,  and 
indeed  for  months  afterwru-ds,  tho  eiuajcptibility  of  the  jMitient  to  fresh 
chills  must  be  kept  in  mind,  utid  he  shoidd  be  di-eased  warml}'  in  woollen 
underclothing,  ami  wear  a  flannel  bond  to  bis  belly. 

The  treatment  of  chAtnut.  diarrkofa  is  greatly  harajHircd  by  the 
ot)etinAt«  vomiting,  which  not  only  forbids  the  stay  of  medicines  on  the 
atomacb  but  baulks  oil  our  efforts  to  supply  much-needed  nourishment. 


So  long  as  this  excessive  gastric  iiiitabilit}'  continues  it  is  be4t  U>  hold 
over  all  iittumpts  to  feeil  thi-  [Milieni,  Jitnl  U>  coiiieiit  ourselves  with  Ki^inj 
ic(Ml  w.'kttir,  in  siriftll  qiuintitieH,  jis  often  as  thu  cliiU]  Is  willing  to  tfw&llow 
it.  Tlie  liquid  is  nf!nal1j  rfttumeil  at  nncc,  but  the  thirst  is  so  extniM 
ihat  it  is  crnel  not  to  ilo  otu*  l»cst  to  «ttisfy  it. 

In  all  thoso  cases  tho  skin  is  excessively  inelastic,  and  no  tirao  shonld 
ho  lost  in  pucking  the  child  in  the  xvet  towel  tw  alrendy  rccomtncndrd  (ur 
inflamnuitoi-j-  dirtrrhoca.  If  the  vomilinj?  be  ur^nt,  a  [Kiultue  ronuiniit^; 
one  iMirt  of  mustard  to  five  piirts  of  linseed  me^d  (jhoiild  be  applii-d  to  ti« 
ept^Htrium  before  using  the  wet  jaack.  In  addilJun,  oue-sixlh  of  u  gnus 
of  calomel  may  1>q  placed  on  tho  tongiie  ev^rv  balf-hour.  SouietinM 
the  vomiting  stops  after  a  few  repetitions  of  this  dose,  especially  if  th« 
stomach  has  hcon  proviomly  washed  out.  Instond  of  calomel  other  salM 
of  mercury  may  bo  used,  such  as  the  }>erchlorido  or  biniudide.  Dr.  A. 
P.  LuflT  s[)euks  favourably  of  the  latter  reme^ly  in  dosea  of  gr.  ^,  villi 
I  grain  of  chloral  hydrate  given  e\"ery  three  honi-s  to  a  child  between 
the  ages  of  six  and  twelve  months.  If  other  means  fail,  resorcin  may  be 
tried  in  dnses  of  2  or  3  grains  every  three  hours.  The  stomach  is  sonw- 
times  quieted  by  a  few  doses  of  this  remedy,  but  the  drug  has  little  or 
no  influence  upon  the  diarrhoea. 

We  must  t)iko  advantage  of  any  jxiuse  in  the  vomiting  to  supply  food 
This  roust  be  giveu  at  fii-at  in  snmll  qimrititieii  and  in  the  simplest  fono. 
I  prefer  white  wine  whey,  which  combines  food  and  stlmuUint,  given  ^xnn 
time  tio  time  in  a  teaspoon  ;  but  plain,  freshly  made  whey,  veal-brotb  aod 
fresh  barley-water  or  kumiss  may  be  usod,  with  the  addition  of  five  or 
more  drops  of  pale  brandy.  The  ffXMU  must  bo  used  cold,  and  if  the 
«|Uantilies  first  allowed  be  kept  down,  may  Koon  lie  given  more  lilterally. 
Many  children  after  some  hours  will  take  half  a  bottlefid  of  white  n-ino 
whoy  without  harm  at  one  nit?al ;  but  any  return  of  the  vomiting  should 
make  us  fall  back  at  once  u|»on  the  smaller  quantities  first  reconuucDded, 
or  revert  to  t^old  sleriliswl  wnter  until  the  stomach  is  quiet  again.  What- 
ever kind  of  noimshment  1>e  chosen,  it  must  1>e  looked  upon  as  food  to  \te 
given  at  stated  intervals,  and  not  ns  drink  to  slako  the  thirst.  For  the 
latter  piu-poso  cold  water  le  to  be  used,  as  already  advised.  If  the  (ntient 
l)ecomc  cnllapted  and  the  rectal  temperature  l»e  high,  the  fever  muat  be 
reduced  by  the  means  recommended  for  infiamraatory  diarrbooa.  If  cold 
enemas  be  employed,  the  tompeniturc  of  the  water  at  first  should  ool  be 
lower  than  80' F.,  and  stimulants  must  be  given  freely  Wth  before  and  after 
the  use  of  the  sj^i-ingH.  Hot  bottles  may  bo  required  in  the  cot  if  the 
fall  of  temperature  after  the  injeeti<(n  is  oonftidprahle,  and  the  hot  mustanl 
hnth  or  even  hj'potlermic  injections  of  ether  may  he  neccflMaiy.  In 
addition  to  their  inlluence  in  reducing  tcmircrature,  the  rectal  injvetaoBS 
are  of  ser\-ice  in  supplying  a  certain  amount  of  fluid  to  the  tisuee,  I 
have  tried  hj'poderroic  injections  of  the  saline  golution  with  the  same 
object^  and  have  found  that  2  oatices  inje^'te«l  into  the  loose  tissue  of  the 
buek  were  absorbed  slowly,  and  seemed  to  give  n  little  relief ;  eiill,  so 
long  as  the  exhuuntiiig  discbar;ge8  from  the  bowels  continue,  tba 
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amount  of  fluid  which  caii  be  introduced  by  tbo  aVin  can  do  little  to 
satisfy  the  wanta  of  the  system. 

As  long  OS  the  terapomture  rcinaina  high  tho  purging  must  b«  regai-dt-d 
u  a  beneficial  process  tonding  to  prevent  acctimulatioa  of  noxious  organisms 
in  the  Ixxh*.  and  nn  attempt,  shoiitd  be  mnde  to  interfere  with  it  ]JQt 
when  the  fever  has  subsided  special  measures  niHy  )h!  uikcn  to  bring  the 
IfKKMjneas  more  under  conLro],  and  any  of  thit  remedies  rerommcndnd  for 
inttammatxtry  diarrhoea  muy  )>e  mmle  use  of.  I  have  bid  good  results 
from  the  flubnitrato  of  bismuth,  but  the  fjuanttty  ^ven  must  not  be  less 
than  10  grains  every  thrive  or  four  hours  to  a  child  of  twelve  months. 
I  usually  combine  each  di>sc  with  2  grains  of  s.-ilicyhite  of  soda  and  half 
a  drop  or  sf)  of  laudanum. 

If  the  patient  be  seen  early,  a  hypo<lei'mie  injection  of  morphin  will 
often  cause  an  immediate  improvement,  in  the  more  alarming  symptoms, 
and  moderate  tho  vomiting  uud  purging  at  one^  or  even  completely 
arrest  it^  This,  in  children  of  four  or  five  years  old  and  upwards  whose 
strength  enablea  them  to  withstand  the  enfeebling  influence  of  the  com- 
plaint, may  be  sufficient  to  determine  a  fnvourriblc  issue.  Infants  nnd 
the  younger  children,  howevL-r,  h»ve  not  thi.-4  rcsen'u  power  and  are 
mora  easily  depressed.  In  them,  therofore,  although  the  iiTttability  of 
the  stomach  and  liowels  may  be  held  in  check,  tho  course  of  the  illness 
is  oft«n  not  niatorially  improved,  and  the  patient  sinks  into  a  state  of 
collapee  and  dies  just  as  if  the  vomiting  and  diarrhoea  had  not  been 
interfered  witli.  The  chances  of  recovery  are  much  greater  if  the 
remedy  can  lie  adopted  quite  early  in  the  illness.  If  it  be  delayod  until 
exhaustion  sets  in,  it  may  seem  merely  to  odd  to  tho  weaknees  of  the 
liatienU  One  thtrty-fifth  Lo  one-ftirlieth  of  a  gnin  may  be  nsed  fur  hu 
infant  twelve  months  old  combined  with  five  tlrops  of  ether ;  and  the 
doee  may  be  repeated  in  two  or  three  hours  if  a  sufficient  efl'cct  have 
not  been  produced.  It  is  better  to  aHminist^r  the  narcotic  in  small 
dosee  at  short  intervals  than  to  liegin  with  a  considerable  dose  at  first, 
for  in  the  beginning  it  is  impossible  to  tell  how  susceptible  a  young 
child  may  l>e  to  the  action  of  the  remedy.  If  the  child  become  collai>¥cd, 
stimulating  hypodermic  injections  of  8tr)'uhtiine  muBt  be  used  as  directed 
for  inflammatory  diarrhoea. 

CnRONic  DiARRHOKA. — Chronic  diarrhoea  is  &  very  dangerous  and 
insidious  form  of  disease  which  yields  reluctantly  to  treatment  and  is 
often  fatal  to  infants.  It  may  be  the  setiucl  of  an  acute  attack,  or  come 
on  by  alow  d^;rees  in  a  stJite  of  hoalth.  In  tho  younger  subjects  the 
complaint  is  usually  at  first  a  mere  catarrhal  derangement.  It  may  be 
so  likcivise  in  older  children,  but  in  the  latter  it  is  often  the  result  of 
tiil>erculous  ulceration  of  the  bowel, 

Etiolog'y. — In  infancy  most,  cases  of  persistent  diarrhoea  are  the 
WHiRiSineiico  of  ciiilling  of  the  surface.  The  loifinroly  way  in  which  the 
washing  of  an  infant  is  often  carried  out,  ^nthout  any  reference  to 
the  state  of  his  health,  is  no  doulit  an-twemble  for  many  illnesses ;  and 


tin  intestiitui  catarrh  tlius  tmluccd  nmy  be  kept  U|>  from  Jay  Co  ilfty  ud 
weuit  to  week  by  tvmtituuilly  recurring  impressioiifi  of  cold.  \  child  who 
lives  it)  this  statu  of  catarrh  almost  always  has  a  languid  circulation , 
and  his  cold  i**t  and  legs — exposed  aa  they  are  too  often  to  every  chugv 
of  temperature — make  him  keenly  susceptible  to  chill. 

In  the  same  way  an  iritcstitml  catarrh  set  up  by  the  continual  worry 
of  the  mneuuK  memlinitiu  by  fermenting  food  may  Xtv  prolont;iHl  alral 
indefinit-cly  by  a  persistence  in  the  winic  diet.  This  is  well  seen  in 
in  which  feeding  with  milk  and  starch  is  nut  giren  u]x  There  am  fdv 
aaei  of  chronic  dian'hoe:i  in  the  chihl  which  do  anything  but  badly  n|ion 
a  milky  or  farinaceous  ftiet.  Such  foodft  supply  maturial  for  the 
fermentative  action  of  Itacteria.  The  microbes  attack  the  milk-sugar 
Bud  ciirbohydnites  gouerully,  and  give  rise,  as  Eschench  has  point«i] 
out,  to  the  fonnation  of  acetic  and  lactic  acids,  carbonic  acid  aiwl 
hydrogen.  From  investigations  tauriod  out  at  the  Bockcfeller  Institute 
for  Medical  Research  it.  appears  that  the  more  virulent  organisms  am 
absent  fi*om  the  stools  of  children  who  suffer  from  this  chn>nic  form  (4 
the  durangonicnt  even  when  they  contain  mucus  in  considerable  qunntiljr. 

In  older  children  chronio  diarrhoea  is  fronuently  the  ixmstMiueiicts  of 
cold  foot  or  carolejfs  exposure  in  the  bath.  It  is  somotimeA  also  a  sei|ael 
of  the  infectious  fevers  and  whooping-cough  ;  but  in  theso  caKoa.  too,  I 
believe  the  excitittg  cauHe  to  tie  chill  acting  upon  a  system  rendered  more 
than  common!}'  susceptible  by  the  late  illness.  In  strumous  and  tubrrcnions 
children  a  chmnie  diarrhoea  may  bo  kept  up  by  tuberculotu  ulceration  of 
the  bowels. 

Symptoms. — Wlien  the  chrtmic  complaint  follows  an  atLick  of  acute 
diarrhoea  the  child,  although  the  moni  urgent  symptoms  have  ttutiudi^ 
remaiitK  weak  and  |Kile  ;  his  temperature  u  normal  or  even  lower  than  in 
health  ,  hi8  appetito  is  poor ;  and  hia  bowels  discharge  several  tiraos  a  djiy 
a  thin,  dark,  ofTensive  ttuid  or  sonr-smelling  p«wty  matter  with  mucus. 

It  is  more  common,  however,  for  the  di»oi'<ler  to  begin  gradually. 
The  patient — nsiudly  a  child  of  fifteen  or  eighteen  months — is  noticed  to 
be  looking  pale  and  dull.  Hiit  llesh  is  6abby  and  hi«  feet  iitv  e«dd.  Hit 
Bpirita,  however,  keep  goofl,  his  teroi»eratnre  is  norm-'d,  and  he  sleeps  well 
at  night.  Soon  he  is  noticed  to  ho  obviously  thinner,  and  his  strength 
begins  to  fail  m  that  his  love  of  luovoment  leaves  him ;  be  is  neTor 
happy  out  of  his  nurse's  arms,  and,  if  previously  able  to  wnik,  raay 
refuse  to  stand  or  even  to  rest  his  weight  upon  liis  feet  when  hnAA  tn 
the  ground.  This  rhange  in  his  habit  excit4v>  a  ^oc^mI  deal  of  commcal 
and  some  anxiety,  but  the  child's  appetite  continues  goorl  and  his  ht» 
— the  rnirse  will  declare — are  "  nicely  ojwn."  In  all  such  cases  the  si 
shonhl  Iw  inspected,  and  it  will  be  foimd  that  some  two,  three,  or  mnre 
evaeuations  occur  in  the  twenty-four  hours,  and  that  these  are  Urg^?,  nftra 
puiiy-like,  and  always  offensive,  llie  nui-sc  will  insist  that  the  chiUI 
passes  more  than  he  takes.  Ccrt;iitdy  the  greater  jMrt  of  the  food  be 
swallows  is  discharged  undigested  from  the  bowels. 

These  symptoms  go  on  for  weeks  without  change.    The  patient  eofr 


Vinuos  tu  lose  flcsb  and  seema  to  grow  iluller  and  paler  every  <lay.  Uis 
bowels  ara  variable.  Sometimes  ho  may  have  only  one  or  two  copioua 
pa«ty  stools.  At  other  times  the  evacuations  are  more  nnmeroua  ami 
thinner  or  even  watery.  At  times,  indeed,  there  is  actual  diarrhoea, 
and  for  a  few  days  tlic  pjittoiit  iti  iwriiMiKly  ptir>:e<l,  ihc  slonia  beinp 
frothy  ami  sour-Hmelling,  or  thin  and  dark  coltMire^l  like  dirty  water. 
They  an?  always  excoedinj^ly  oH'ensivo.  As  the  complaint  ^oca  on  the 
altJicka  of  acute  diarrhoea  return  more  and  more  frequently  until  the 
liowcla  become  pcn^istcntly  loose.  Still,  it  may  bo  months  before  the 
stage  of  actual  diarrhoea  is  reached.  For  .1  long  time  the  c^hild,  although 
weakly,  ailing,  and  epintless,  has  a  goofi  aiipeiitc  ;  indeed,  oiten  ho  shews 
great  eagerness  for  his  food.  He  la  not  feverish  ;  on  the  eontrary,  the 
internal  temperature  of  the  body  is  often  Iieh>w  the  normal  level,  and 
his  extremities  am  always  cold.  Fie  pertt^iinis  copiously  at  night  abont 
the  body,  sleeps  uneasily,  and  is  very  difficult  to  please.  There  is, 
however,  no  pain;  and  the  aljsenco  of  more  definite  symptoms  in  a  child 
whose  nutrition  is  so  obviously  at  fault  may  be  a  cause  of  much 
perplexity. 

When  diarrhoea  is  established  the  stooU  vary  in  cliaraotpr  from  time 
to  time.  They  always  have  a  horribly  offcnsivf  smell  and  arc  dark 
coloured  and  watery,  or  drab  coloured  like  thin  jMwte,  or  very  lo*we  like 
chopjKjd  spinach  dilTused  through  a  brownish  water.  In  atlvanecd  cases 
they  deposit  a  shreddy  Milimcnt  mixed  with  small  hinck  clots  of  blood. 
We  may  then  6U8i)ect  ulceration  of  the  Ixiwel,  especially  if  there  be  any 
tenderness  of  the  alKluinen  on  deep  pressure. 

The  numl>er  of  sto<iIs  is  subject  to  great  variety.  At  times  the 
purging  abates  for  a  time.  The  Imwels  are  then  moved  only  two  or 
three  times  in  the  day,  and  the  child  is  brighter  and  more  easily  amused. 
The  looseness  then  returns,  and  the  patient  ia  relaxed  ten  or  a  doren 
times  in  the  twenty-fnur  hours  and  again  becomes  dull  and  spirilless. 
The  [wrsifitcnt  diarrhoea  interferes  seriously  with  the  child's  nutrition, 
and  the  loss  of  flesh  goes  on  quickly.  The  face  gets  hollow  and  lined ; 
the  eyes  are  dull,  sunken,  and  tearless  :  ihc  forehead  is  wrinkled,  and  a 
curious  look  of  age  is  given  by  a  deep  furrow  which  [tnsscs  from  the  nose 
roiind  the  corner  of  the  mouth.  The  complexion  is  earthy,  ctipecially 
alMut  the  forehead,  and  the  expression  is  peevish  or  sjid.  The  fonlanelle 
is  deeply  deproaaed.  The  ab<lomen  is  often  swollen  from  flatulent  dis- 
t«nBion.  but  the  liver  and  spleen  arc  of  normal  (^i?*,  and  no  enlaryement 
can  be  felt  in  the  meiientoric  gUnds.  In  thi»  staj^e  the  perspirations 
usually  cease,  and  the  skin  over  the  whole  budy  becomes  harsh  and  dry. 
The  coldness  of  the  extremities  is  remarkable,  and  the- hands  and  feet 
may  have  a  purple  hxik ;  often  they  are  swollen  from  oedema.  The 
water  is  scanty  and  may  contaiti  lithatcs  or  a  little  uric-acid  sand.  The 
child  is  very  weak  and  lies  «|uielly  in  hiu  cot,  taking  little  notice  of  any- 
thing. If  able  to  talk  lie  r>ften  refuses  to  answer  (jucNtions.  or  replies 
merely  by  a  whine  or  a  fretful  shake  of  the  hea^l.  His  ap|)etite  may 
still  be  good,  but  often  it  is  poor,  so  that  the  child  can  only  bo  fed  with 
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difficulty.  In  this  state  the  patient  may  lie  for  wet^k:*,  ^etiiiig  mureu4' 
more  feeble,  aiul  die  at  liuti  ^mrlually  from  pure  oxhuusuoii  or  siiddeuly 
from  collapse  of  the  lung.  Sometimes  death  is  preceded  by  the  Hymptonu 
of  "apurious  hydmccphaliia." 

Although  chronic  diarrhoea  in  the  infant  ustially  occurs  during  tb« 
period  of  dentition,  it  docs  not  necMissarily  boar  any  special  relation  to 
the  appcaranoe  of  the  t«eth.  Often  the  tc£th  are  cut  regularly  and 
easily  wnthout  affecting  the  progrc«a  of  the  diarrhoea  either  for  j^ood  or 
ill.  In  other  cases — and  this  is  seen  especially  at  the  later  period  of 
dentition — the  coming  of  each  tonth  is  marked  by  a  notable  incrcax  in 
thti  purging,  and  the  looseness  moderat-es  at  once  when  tlie  t«K)th  breaks 
through  the  ^lun.  That  a  catarrhal  derangement  should  be  inflnnnoed 
by  toothing  is  no  matt«r  for  surprise.  When  tlie  gums  are  turgid  a&d 
iiiflam(.>d  there  is  always  some  fever,  and  a  feverisb  child  is  nnrmanrJlj 
more  sensitive  than  another  to  the  ordinary  causes  of  clulL 

The  fretiuent  variations  which  take  place  in  the  numlwr  of  the  stnt^ 
;uid  the  severity  of  the  symptoms  is  very  distressing  to  those  intercHlcd 
in  the  patient,  for  thoir  hopes  arc  liclng  conUnu.-dly  raised  up  only  to  be 
thrown  down  again.  After  a  time,  however,  with  care,  a  read  iuprove- 
mt-*nt  btiginst  and  the  first  sign  of  amendment  is  a  change  in  tho  appear* 
ancc  of  the  stools  which  grow  more  homogeneous  aud  solid  ami  begin  to 
contain  bile.  The  child  looks  brighter  in  the  face,  and  when  he  cn«s 
tho  eyoi  again  become  sufTiiiied  jlikI  watery.  This  reappeatBiiCti  of  l«u« 
is  a  sign  of  improvement  of  nr>  little  value.  The  fetor  of  the  stools  b 
slow  to  subside.  Even  aft«r  the  child  has  gained  considerably  in  flesh 
and  strength  the  stools  often  ramaiu  oxcoedingly  otfeusive.  Itoooracy, 
too,  is  nevur  uninterrupted.  Relapses  alraoel  always  occur,  howerar 
carefully  the  child  may  be  tended  and  fed  These  often  follow  a  fall  in 
tho  barometer :  indc^,  the  seuAitiveness  to  Iwrometric  changes  is  so 
extreme  that  on  damp  days  the  patient  is  always  less  well  than  on  dajn 
which  are  brigiit  and  dry. 

In  children  of  four  or  five  years  of  ago  and  upVArds  a  chrooic 
diarrhoea  is  more  likely  than  in  an  infant  to  Ih;  dcix-ndent  u^kiu  soim 
constitutional  cachexia.  I  have  known  a  syphilitir  ulcer  nf  the  intestine 
Id  keep  up  a  looseness  for  many  months  before  the  nature  of  the  lesian 
was  detected,  and  in  consumptive  families  tiiere  ii<  ufion  tuberculous 
alcomtion  of  the  bowels.  In  the  latter  case  the  alidominal  ewelliiig  is 
Jiccotupauied  by  signs  uf  tenderness  on  prcssuie ;  (here  is  fever  ;  Uw 
superficial  veins  of  the  abdomen  are  often  visible  ;  the  liver  is  perl 
enlarged  from  fatty  change,  and  swollen  mejtcnt4^ric  glands  rjin  of 
be  ilet«cted  on  deep  pressure  in  front  of  the  sjiinu.  The  nuint 
of  the  child  necessarily  sutlers,  and  he  gets  pale  atid  tlun,  but  tho  rapidity 
of  the  wasting  depends  leiss  upon  the  ulceration  than  upon  the  violence 
of  the  purging,  tho  amount  of  fevor,  and  the  presence  or  abeence  of 
disease  elsewhere.  The  prognosis,  however,  is  serious,  for  the  intestinal 
eontplaint  \%  alnnxst  always  <udy  one  of  scvei'al  man ifet»tut ions  of  the 
constitutional  mischief. 


Aiier  rotovery  from  a  prolonged  attack  of  chronic  diarrhnea  the 
patient  reniaing  for  many  months  anaemic,  weakly,  an<l  BtihJQct  to  relapBe. 
The  digesuoi)  is  very  poor  and  any — even  the  snialleat — error  in  diet 
may  bo  followed  by  a  return  of  the  dorangenioiit.  This  in  tnio  not  only 
of  infnnls,  )>ul  nlnH)  of  children  of  ^ven  or  eight  years  of  age  and  upwards. 
In  the  Litter  an  occaaional  consoqaonce  of  the  complaint  which  ought  to 
be  mentioned  is  a  curious  check  to  the  growth  of  tho  pitticnt.  I  have 
seen  sevenil  such  caaes.  In  one  of  these — a  littlo  giil  who  suffered  for 
five  years  from  repeated  and  prolonged  attacks  of  chronic  dijirrhoeu — the 
child,  who  in  It*07  was  ten  years  old,  weighed  26  lbs.  9^  ot  and 
measured  only  3  li.  3J  in.  in  height.  IXiring  the  year  189C  she  hnd 
grown  only  ^  in.  Anothur  little  gii'l  also  sufl'cred  for  sevend  years  from 
re|>ei;ted  attackii  of  chronic  iniestiniil  catarrh,  ejich  of  some  months'  dura- 
ti(tn  and  Keparat^'d  by  p»?riod8  of  comparativft  health.  She  had,  I  believe, 
at  one  lime  ulceration  of  the  bowel.  This  child,  when  8^  years  of  age, 
measured  3  ft.  6|  in.  and  weighed  3  st.  12  Ibe,  Both  the  patients  were 
curiously  small  for  their  ages,  and  were  only  kept  in  good  health  by 
strict  diet  an<]  coiiKtJint  care. 

Dlag^nosis.^ln  every  wustiny  infant  the  motions  .ihouid  be  insjK'Cted 
as  a  mailer  of  coiu'se.  If  this  bo  done  the  nature  of  the  complaint  ean 
hardly  be  overlooked.  Examination  of  the  stools  is  of  especial  im{)orl- 
ance  in  the  early  stage  before  diarrhoea  has  become  confirmed.  At  this 
time  the  mother  makes  no  complaint  about  the  bowels :  indeed,  she 
rarely  refers  to  ihcm  except  to  say  that  they  arc  not  relaxed.  Careful 
inipiiry  is  therefore  necessary  to  determine  the  fact  that  of  the  food 
taken  the  larger  part  is  escjiping  digestion  altogeiher.  Wlien  this  [Mtint 
is  settled,  anil  we  notice  the  normal  evening  tempentture,  the  cause  of  the 
loss  of  flesh  is  no  longer  a  mysUjry.  Any  fear,  therefoi-e,  that  the  child 
becoming  the  subject  of  lulwi-culoets  may  1>e  laid  aside. 

It  must  lie  remembered,  however,  that  teething  gives  rise  to  fever, 
and  that  the  complaint  ii  most  common  during  the  period  of  the  first 
dentition,  so  that  a  febnie  tempeniture  may  cumpHt:atti  a  non-febrile 
disorder.  In  the  case  of  infanta  this  eonree  of  fallacy  must  It*-  kept 
in  mind,  and  every  examination,  to  bo  com])letc,  must  incUide  a  careful 
inspection  uf  the  gums.  Still,  with  regard  to  tuberculosis  in  young 
children,  it  may  l)e  laid  down  as  a  rule  that,  so  long  as  there  is  a 
sutTieient  cause,  such  as  obvious  iligestive  derangement,  to  account  for  the 
wasting,  we  aie  not  warranted  in  going  beyond  what  vee  see  and  in  suspect- 
ing tuberculosis  or  anything  else  in  the  background-  Jn  ver)*  many 
instances  I  have  had  occasion  to  congratulate  myself  upon  observing  ibis 
voTT,'  reasonable  precept. 

When  the  diairhoea  has  become  constant,  nlcoralion  of  the  Itowels 
may  be  suspecteil  if  there  is  moderate  increase  of  tension  f>f  the  alKl>tminal 
wall,  especially  in  the  right  iliac  fossa,  or  sign  of  tenderness  on  deep 
pressure.  The  stool  most  characteristic  of  the  lesion  coiuists  of  an 
offensive  dirty  brown  liquid  containing  acra[>s  or  flakes  of  solid  matter 
and  little  black  blood-eiuta.     In  inl'ante  ulcemtion.  If  it  occur,  is  rarely 


duo  to  cnnistHUlioriAl  causos,  hut  in  oltW  children  it  may  be  of  a  tnltff- 
culouti  nature.  The  cheat,  thoroforc,  ^houM  "be  oxttuiined  for  signs  ot 
coniiul  illation  and  the  ubdumon  for  any  indication  of  poi-itonitis.  If  these 
can  be  exchidtKl  and  the  evening  temperature  bu  norniftl,  we  have  do 
grounds  fnr  suspecting  the  existence  of  constitutional  mischief. 

Prognosis. ^So  lon^  iis  tho  purging  ia  only  ociyi-sioiml  the  child  ut»ler 
appropriatH  treatment  may  \h:  expucttid  to  do  wtdL  II  is  in  ciisv»  in  whiiit 
the  loosene-ss  h.L.H  >>erome  aconKrmei]  diarrhiHut  that  the  iiuue  is  douhtinl. 
The  danger  i»  ^o'eater  in  infants,  and  in  thorn  is  serious  in  pro|)onion  to 
the  de^ee  tu  which  j^enend  nutrition  it>  impuirod.  The  api>oarauc«  of 
thrush  in  the  mouth  is  a  bad  sign  ;  and  ucdt-ma  of  the  extrcmiti(<3,  as  it 
show.4  marked  ]K>ornosti  of  thc<  binot],  M'anis  lis  that  the  strength  uf  the 
patient  is  getting  low.  Ulceration  of  the  Iwwels  in  an  infant  is  a  vm 
soricitia  condition,  and  likely  to  prove  fatal.  In  older  children  the  {.latient 
may  still  recover  if  well  treated  and  nureed,  provided  that  the  lesion  be 
not  deiiendent  upon  diathetic  influence.  Even  in  the  latter  case  I  haT« 
knoxvn  recovery  to  take  place  in  a  Ktrnmons  subj\*ct  in  whom  from  the 
nature  of  the  symptoms  and  the  character  uf  the  stools  I  believal 
tiib{!rctil<KiH  nUxration  of  the  Itowels  to  he  present. 

Treatment. — To  succtfed  in  the  treatment  of  chronic  diarrhoea,  wt 
must  look  upon  thn  complaint  as  consisting  of  a  aeries  of  catiirrhs  of  th# 
bowel  due  in  the  main  to  sejxirate  impreesions  of  cold.  We  mu:it  take 
every  care,  therefore,  to  guard  the  sensitive  body  from  chill,  and  to 
provide  a  diet  wliich  will  not  overtax  the  weakened  j>owers  of  the 
stomach  or  supply  material  for  Vmctoria!  fermentation. 

In  the  early  stage  of  the  complaint,  when  the  sU^oU  consist  of  ommcs 
of  {>ide,  padty  matter,  it  is  beet  to  forbid  milk  in  any  fonn,  and  to  me 
instead  fresh  whey  and  barley-water  mixed  in  equal  proportions  with 
a  good  spoonful  of  Mellin's  food.  If  the  {latient  be  an  itifant  he  mftf 
take  for  other  moals  fresh  whey  and  cream,  weak  veid-broth  and  Uirlcy- 
water,  or  the  yolk  of  an  egjj;  beaten  np  witli  wliey  or  veal-broth.  A 
siitKcicnt  variety  f<houl<)  always  be  proscrilked,  and  care  must  Ik*  lakvn 
that  the  whey  and  such-Ukc  foods  ai-e  in  good  cundition.  for  »tale  whinr 
or  old  bitrley-water  is  sure  to  <lisagree.  The  chdd's  feet  and  logs  must 
Im  gwathefl  if  necessary  in  eotton-wonl,  and  the  washing-hath  most  lie 
carried  out  in  such  a  way  as  not  to  chill  the  child. 

For  meditine,  a  few  grains  of  prepared  rhubarb  may  \te  giwn  M 
night  with  a  grain  or  two  of  aromatic  chalk  powder,  and  in  th«?  daytime 
half  a  drop  uf  laudamim  three  times  a  day  iu  an  alkaline  mixture  with 
carminatives.  This  troiitmont  will  soon  alter  tho  cliaracler  of  the  stoiils, 
and  if  duo  care  be  taken  to  protect  the  child  from  cold,  milk  may  soon 
be  TCHumed  ;  liut  it  is  always  wittc  to  give  one  of  the  deitcciitMi  mlllc 
foods  or  other  form  of  preser\'e<l  milk  fur  a  few  days  before  ln^pof^iiug 
the  fresh  cow's  milk.  As  a  help  to  digestion  Tinkler's  papain  is  very 
useful  given  in  doee^  of  two  grains  with  each  bottle  r^if  food. 

hi  the  case  of  older  children,  besides  forbidding  milk,  we  mtut 
restrict  the  quantity  of  foriimceous  matter.     Toast  or  mjUicd  bread  and 
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rufika  are  to  be  preferred  to  onliiiftry  Ijtvker's  bread ;  and  well-boiled 
vegeuibies,  siicb  as  cauliflower,  or  vegetable  niarrow,  sboiild  be  sub- 
stitulod  for  potatoes.  Kg^a  arc  hurmleiis,  and  mutton,  [miiltrv,  game, 
aiid  while  fish  may  be  taken  freely.  Variety  ahoiild  be  aimed  at^  and 
it  is  wiso  to  provide  with  eacb  meal  some  form  of  nitrogenous  food,  such 
ud  nieaL,  egg,  liacon,  or  thinly  sliced  liom  or  tongue,  so  that  the  patient 
may  not  bo  dejwndent  upon  brnttt  or  niak  for  the  meanH  of  sali'i»fying 
his  hunger. 

If  in  9pit«  of  this  diet  the  stools  still  continue  to  bo  iwsty  and  hirge, 
the  untount  of  starch  should  be  still  further  re<luced.  A  welcome  liclp  in 
such  cases  \»  raw  or  very  underdone  mutton  i)onndt;<l  .iiid  nibbed  through 
a  fine  wire  sieve.  Of  this  food  the  child  should  be  encourage<J  to  eat 
largely,  and  often  he  takes  it  with  great  relish. 

At  the  Siimu  time  that  the  diet  is  iTgtJat4.>d,  the  stoub  muiit  Iw 
carefully  Matched.  If  tliey  become  lotiae,  the  treatment  should  bo  thai 
recommended  for  ths  acnt«  attack.  OfTensive  ittools  require  antiseptic 
reme^liea,  such  as  resorcin,  naphthatin,  or  perchlorido  of  mercury ;  and 
with  each  doee  it  is  well  to  combine  a  drop  or  two  of  laudanum  to  <[uiet 
Um)  energetic  a  peristi'dtlc  action  of  the  bowels.  Kxcess  of  miicm;  in  the 
e^1lcuationB  is  usually  stoppetl  by  the  cantor  oil  and  opium  mixture 
recfimmended  for  certain  cases  of  inflammatory  diaiThc^ea.  In  very 
chronic  cases,  in  which  the  motious  ait)  habitually  frequent  and  watery, 

I      nitrate  of  silver  should  always  be  given  in  dusos  of  gr.  ^\  with  a  drop 

'  or  two  of  laudanum  and  the  same  quantity  of  dilute  nitric  acid  three 
times  a  day.     In  many  ciises  we  find  that  the  patient  improves  as  long 

I  «a  the  nitrate  is  being  taken,  and  falls  buck  at  once  when  the  remedy 
is  di»continuud.  I  have  liad  nuiny  such  cases  under  my  care,  and  have 
been  forced  to  persevere  with  the  silver  medicine  for  months  together 
in  order  to  ensure  a  favourable  ending  to  the  illiioss.  There  is  no 
danger  in  this  continued  use  of  the  drug,  allliough  1  have  known  a  fear 
to  lie  eni-ertainwl  by  «»me  physicians  as  to  a  risk  of  pigmenbiiion  of  the 
«kin  by  the  metol  if  it  be  taken  \*y  a  ymnig  child  fur  ninro  than  a  few 
wetks  together.  I  believe  this  ap prehension  to  Imj  quitt'  baseless,  for  I 
have  found  that  it  requires  very  nmiiy  months  of  uiiintenupt«d  use 
before  any  such  result  is  to  he  cxficctcd.  I  have  given  the  drug 
continuously  for  eighteen  months  to  young  children  without  pnxlucing 
any  such  consequence,  and  boiieve  that  it  might  be  taken  without  a 
break  fur  a  still  lunger  period  without  ritik  of  hHrm. 

!  C'asot  *)f  chronic  diairhoeji  can  usually  be  cured  if  caj'C  Ijc  taken  to 

keep  the  patient  wann  and  to  protect  him  from  every  sout-cg  of  chill. 
I'nii!  he  is  well  advanced  towards  recovery  the  wiiahing  bnth  should  bo 
viewed  with  great  suspicion.  When  washing  is  needed  the  |iaticut  should 
he  placed  in  hot  soap-suds  and  sponged  rapidly,  and  no  souping  outside 
the  bath  should  be  allowiHl.  In  Itod  cases,  however,  it  is  wiser,  while 
the  l«)we!s  remain  Iwse,  to  forbid  all  washing  of  the  chiM's  l>ody,  with 
the  exception  of  local  sponging  after  the  stools,  and  to  keep  his  feet,  legs, 
and  belly  thickly  swathed  in  cotton-wool.     I  have  in  my  nnud  not  a  few 
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(wtioiiU  whu  owed  their  recovery,  in  my  opiniou,  mainly  to  the  use  of  tbii 
Himplti  [irecJiutioiL. 

EusTACK  Smith. 
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INTESTINAL   OBSTRUCTION 

By  H.  L.  BAiutAHT),  M.S. 

Part  I. — The  Oesekai,  Oissidkration  op  Intestinal 
Obstruction 

Svsorsis  : — 1.  Definition.  2.  The  Genera]  Pathology  of  lotoatinil 
ObstriictioiL  (A)  Morbid  Anatomy — (i.)  of  u  Oi^  of  Chronic  Obctniv- 
tion ;  (ii.)  of  u  Case  of  Chronic  Obstruction  which  has  Wcome  Acuta; 
(iii.)  of  tt  Case  of  Acuto  Olutruciion  of  Normal  Intestine.  (Ii)  Th« 
Ooncral  Conaideration  of  the  Syinptonui  of  Intesiiiial  Obstruction  unil 
ihcir  Pathological  Kx]>lannlion.  3.  The  Gunornl  Symptoinii  of  Inlostiiwl 
ObatTUction — ila  Three  Clinical  Varictica.  4.  The  LHugnoeiit  of  Iitteataiuil 
Obstntction — (i.)  the  (>0ttQral  Diugnosis;  (ii.)  the  Differential  Diagno«i» 
of  Dilterent  Cauftos ;  (iii.)  the  IHflerential  Diagiioais  from  ^mitur  Condi- 
tions. 5.  Terminationtt,  Duration,  ajid  Prognosis.  6.  The  (icncrml 
Treatmeal. 


1.  Deflnltlons. — Intestinal  obstruction  is  a  condition  in  which  the  ini«»- 
liiml  ciin(ent4  .ire  more  or  leas  hindered  in  ihoir  (uiasago  alouft  the  baweL 
The  mochnnical  and  organic  cjtuses  only  of  obstruction  of  the  inteetinAl  lumen 
will  bo  ilciilt  with  here,  as  the  (Ipuunic  causes  of  ntwinictiont  such  lu 
paralysis  and  spasm  of  the  intestine,  arc  tcfenx^l  lo  elsewhere. 

Item  is  un  ancient  term  incapable  of  pi-ccisc  definition,  and  thvreian 


should  not  be  used.  It  is  often  eroployed  lo  signify  paralytic  ditntation 
of  the  intastiiio.  but  bas  boon  uppliud  to  Hny  form  of  abdomiiml  dis- 
tension, and  is  sometimes  nsed  Hi  synonymoiui  with  intestinal  olMtruction. 
Striiosui  is  11  narrowing  of  the  lumen  of  the  intestine.  OcrJution  is 
complete  closure  of  the  lumen  of  the  intestine.  Olitniaiimt  of  (he 
int«stiue  is  that  condition  in  which  the  lumen  is  blockeil  by  n  foreign 
body.  Strirlui-e  w  Bt^nosis  or  occlnxion  of  the  lumen  *>f  the  gut  from 
some  disease  attacking  an  annular  portion  of  its  wall.  Comtrktion 
is  stenosis  or  occlusion  of  tbe  iutosliiial  liuucn  by  some  causo  siirroundiug 
the  gut.  StraH^iatiuH  refers  U>  the  condition  of  a  coil  of  intestine  when 
it  is  HO  constricted  that  its  lumen  is  ocrhided,  iU  vcsaols  ai-e  obatiiicted  so 
thatf  as  a  rule,  intense  venom  hyperaemia  is  produced,  am)  its  nerves  are 
rigoroosly  excited. 

2.    TilE   GENHKAL    rATIIOLOGY    OF   INTESTINAL    OBSTIlUfTIOS. —  (A) 

Morbid  Anatomy.  —  Intestinal  oltstruction  has  three  distinct  clinical 
forms-~(i.)  Acute  inteatinal  obstniction  itl  n'hiclt  tbe  normal  intestine  is 
suddenly  and  completely  occluded,  and,  as  a  rule,  some  segment  of  the 
gut  is  stmnpdated.  fn  such  a  case  the  changes  in  the  stiJinglod  loop 
an  perhaptf  tho  niottt  important,  but  other  changi-s  arc  Uj  be  foimd  in  the 
S^ments  of  intestine  above  and  below  tbe  obslruction.  These  change* 
are  for  the  most  part  the  result  of  the  interrnption  nf  the  intestinal 
stream,  but  so  rapidly  fatal  are  tbet^e  ca&es  ttutt  little  time  is  allowed  for 
structural  alteration.  (ii.)  Chronic  inteatinitl  obatinictioii.  There  ore 
many  causes  for  this  condition,  but  idl  agree  in  that  the  lumen  of  the  in- 
testine is  mirrowed  so  that  a  purtial  obstruction  is  ptridnccd.  The  pro- 
longed course  of  ibtise  cases  nUowii  well-marked  anatouiiail  chtinges  to 
occur  a1x}ve  tlio  obstructiuiL  (iii.)  Cases  in  which  tbe  syni))tomH  uf  acute 
obstruction  supen'ene  on  those  of  a  chronic  stenosis ;  the  nnatomical 
changes  arc  very  similar  to  thoiut  in  the  preceding  class,  but  some,  such  as 
distension  and  accumulation  of  fuccul  matter  above  the  obstruction,  are 
emphasised,  tn  discussing  the  morbid  anatomy  of  intestinal  oTwtruction 
it  will  be  convenient  to  descril>e,  first,  the  changes  found  in  chronic 
obstruction,  then  those  of  chronic  cases  which  have  terminated  acutely, 
and,  lastly,  the  lesions  found  in  acute  intustiiiKl  cjlistructiou. 

(i.)  Morbid  Anatomy  of  a  Case  of  Chronic  Obstruction. — AVe  are  not 
conceme<l  here  with  the  cjiusec  of  the  chronic  and  progressive  stenosis, 
which  will  be  described  below. 

The  inleiffitu^  Mwv  the  ol"!tfn-inl  pvinf  is  [tale,  contract*-d,  and,  m  a  rule, 
empty,  and  like  the  int^atin*;  of  ji  starving  animal.  In  a  few  wises,  how- 
ever, of  stenosis  in  the  small  inte-scine,  and  csjiecially  when  opium  has 
been  freely  administered,  a  considerable  bulk  uf  faeces  may  collect  in 
the  colon.  Thus,  In  a  ca-ie  of  simple  stricture  of  the  small  intestine 
nnder  my  rare  the  diagnosis  was  at  first  somewhat  obscured  by  u  large 
accumulation  of  bard  faece«  in  the  sigmoid  flrixnre  and  rectum. 

Thf  cMH'ies  in  the  sf^tjiful  vf  ink^iitu:  uUort  ii-  .■;Mnijft's  are  well  marked 
and  characteristic.  They  an;  distension,  elongation,  hypertrophy,  inflam- 
mation, and  ulceration  of  the  mucous  membrane,  and  in  some  coses 

vut.  iti  2  Z 


striation  of  the  mesentery  from  stretching.  For  a  variable  distance  aoA 
dcgroe  the  i-oiU  of  ititustiiie  are  dilatc-d  above  every  atcnoeis.  Bat 
fiarrowing  of  the  giit  iloeit  not  invjiriahly  ohatnirt  the  passage  of  iht  m- 
teHlinal  runtonts  sufficiently  to  jirmliu-"'  tliest>  changes.  As  tho  cont/'Mti 
of  the  sinjill  inlestiiit*  arc  hubitually  fluid  or  gaseous  a  very  coii&idenihli- 
degree  of  narrowing  may  exist  without  ofTeriiiij;  any  oltslriictiou  to  the 
lutsaoge  of  the  contenU  ;  while  in  the  lower  part  of  the  colon,  where  lb? 
contents  arc  solid,  a  nitioh  loss  degree  of  iiarrowinji;  will  pro<luco  palbn- 
logit-aJ  changes.  In  the  early  stages  of  a  progressive  stenosis,  dilatation 
ia  confined  to  the  coils  iinmodiatoly  above  the  ohstruction,  ami  is  only 
moderate  in  dejjrpc.  When  the  Inmen  <»f  the  IkiwcI  ha*  U'^'n  nearly 
occluded,  and  espeeially  when  from  any  cause  acute  and  total  olistrtiction 
has  BUpervcucd,  the  dilatiition  imd  diiitensiun  may  )h:  euormou>s  and  thr 
whole  of  the  intestinal  canal  above  the  stenosis  may  be  alfcctcd.  Tht 
contenta  of  these  dilated  cniU  in  the  l&siter  degrees  of  difltenttion  are  tlicM 
normally  found  in  the  pjirt  of  the  alimentar)-  oinal  involved.  In  Uis 
small  intestine  and  in  the  upper  part  of  the  colon  they  will  he  fJuiil.  hut 
in  the  sigmoid  Hoxure  and  the  rectum  lai-ge  ma»t>eK  of  8«>lid  faeces  may 
accumolate  above  the  oWtruction,  but  even  in  the  lower  colon  in 
advanced  degrees  of  stenosis  the  contents  are,  as  a  nde,  liquid.  As  the 
obstruction  becomes  more  complete,  and  these  contents  siagtinte  mmI 
fennent,  an  irritative  secretion  from  the  inlestiiial  wall  is  added  to  Uwaa 
As  long  as  thv  circuhitlon  is  not  seriously  interfered  with,  gas  will  dM 
accumulate  in  the  difllendcd  coils,  for  it  is  al»orhod  by  the  vesael-t  of  tbt 
intesiiuixt  wall.  Mort-rover,  gas  always  passes  through  the  stenosis  mow 
readily  than  fluid  faeces.  The  distended  intestines  necessarily  increase 
in  length  ;  this  niech:micjil  result  of  distension  of  an  elastic  tnbe  k 
illustrated  by  the  varicosity  seen  in  veins  and  arteries  Mibmitt«d  to 
excessive  pressui-es.  The  groj*tly  djst«nd«l  and  lengthened  inrcstine* 
thrown  into  folds,  as  is  iwrticularly  well  shewn  in  volviiliw  of  the  «i 
Hexure,  In  which,  on  opening  the  abdomen,  the  gigantic  coils  nf  distended 
colon  are  found  folded  upon  themselves  and  often  occupying  th« 
of  the  aUlomen. 

Strialion  and  shoi-tentng  of  the  mesent«ri-. — One  of  the  functions  of  « 
mesentery  is  to  provide  a  certain  amount  of  Riack  ppritnneum,  wj  that  a* 
the  coil  of  intentine  becomes  distended  it  may  spread  between  the  layen 
of  the  mesentery  or  mesocolon  without  hiinlmiice.  In  the  excessive  d»- 
teusiun  above  a  stenosis  the  mesocolon  is  often  shortened  by  this  means 
almost  to  the  point  of  diBap|>Garanc^,  and  it  may  then-fore  lie  excft*din^y 
difficult  to  bring  a  loop  of  distended  sigmoid  flexure  out  of  a  coUitoiny 
wound.  In  rare  instances  the  whole  of  the  slack  peritoneum  providwlby 
the  mesentery  or  mcsoi-olon  is  utilised,  and  the  stntin  thiLt  thrown  uptm 
the  peritnnt'uni  pnt<hiceB  stnae  in  the  lino  of  thft  axis  of  the  gut. 

The  factors  h-adin;;  to  hyi»crtrophy  of  the  intestine  nlntve  a  slmufis 
are  in  part  im-rhanical  distension  and  in  {Kirt  irritation  of  the  mticoas 
membrane  above  the  stenosis  by  the  accumidatwl  contunls  of  Uift  intes- 
tine.     Patol  asserts  that  hypertrophy  docs  not  occur  in  the  ahstmcc  oT 
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alcemtion  ;  in  support  of  bis  contention  (hat  ulceration  rather  than 
ohstniction  is  the  dctcmitniiig  fuctor,  he  points  out  thai  in  inte«tinnl 
ohstruclion  due  to  prosaure  from  without  there  is  disteiisiou  without 
hypertrophy,  uiid,  as  is  well  known,  that  i:xUfiisi\c  ulceration  without 
organic  olwtnictian  will  jvrodiice  well-niiii'ked  hyj>erii-ophy.  In  the  latter 
case,  however,  Bpaamodir  stricture  is  prohahly  present  during  life.  Noth- 
nagel  investigated  the  nature  of  this  hy{>ertroph3'  in  nmn,  and  his  pupil 
Herczel  hy  oxpfirimenta  on  animals.  The  hyi)ertn>phy  of  th<t  intestine  is 
due  to  an  incre»Re  in  the  mii.sridar  tissue  and  a  dilatation  of  the  smaller 
Mood-vessi^Ifl  supplying  the  miiscniar  coat.  The  connective  tissue  undcr- 
guos  no  change:  the  niusuk>  libies  are  nut  increased  in  number,  but 
become  larger,  and  more  eaj>ecially  brtjader,  the  hypertrophy  being 
manifest  by  the  fifth  day,  and  well  marked  by  the  ninth  day,  after  the 
production  of  evpenmenLal  stenosis.  The  degree  and  extent  of  the 
hypertrophy  de|x-nd  U[»iii  the  Hmuutit  of  the  Ktenosis  and  the  lime 
occupied  in  its  pruduclion,  hypertrophy  being  always  best  marked  imme- 
Itely  alxjve  the  stricture. 

Inflammation  and  ulceration  of  the  mucous  membrane  above  a 
stenosis. — Kutoritia  nearly  altvay sexists  aliove  a  fully  developed  stricture, 
and  in  must  casus  numerous  large  slialluw  ulcers  are  present.  These 
atercoral  ulcers  present  ever)'  transition  from  chronic  indolent  forms  to 
sloughing  and  gangrenous  patches.  A  group  of  such  ulcers  is  found 
usually  just  above  the  stenosis,  but  others  are  scattered  irregularly  along 
the  distended  ]K>rtiun  of  the  intestine.  In  obstnnlion  of  the  colun  there 
is  often  a  group  of  characteristic  ulcers  in  the  caecum,  an  event  of  im- 
portjince,  imismuch  as  peritonitis  frequently  originates  from  the«e  ulcers, 
either  by  the  transudation  of  mici-OKirganiBms  or  hy  a  gross  [lerfomtion. 
These  stercoral  ulcent  are  stildnni  due  ta  the  irritation  of  hai-d  impacted 
faecal  masses.  They  are  the  result  of  interference  with  the  circulation  due 
to  the  distension  combined  with  the  cheniical  irrit;(tiun  of  the  intestinal 
contents  and  bacterial  infection.  Kocher  has  suggested  that  "  Distension 
Ulcers  "  would  Im!  a  better  name. 

<ii.)  The  Morbid  Anatomy  of  a  Case  of  Intestinal  Obstruction 
which  has  become  Acute. — The  cati^ca  of  .-iuch  a  sudden  tninsition  are 
numerous,  and  will  be  narratctl  later  {rhh  p.  72-')).  but  for  pur|Hiaes  of  illus- 
imtion  it  may  Iw  atJiicd  here  that  a  foreign  iKnly,  such  as  a  plum-stone, 
may  Itecome  impacted  in  a  stricture,  or  a  coil  of  distended  int*'stine  may 
be  kinked  or  twisted,  oi*  the  exhausted  intestine  nwiy  sutidetily  becnme 
pandyfte<l  and  relaxed.  The  morbid  changes  fuimd  in  such  a  case  will 
differ  in  degree  only  from  those  that  have  heen  alrea^ly  recounted.  The 
distension  and  elongaiion  will  hn  fur  more  extensive.  Tim  rapid  :iccumu- 
latiou  of  food,  BCcretit>mi,  and  gas  in  the  last  few  days  of  life  will  distend 
luch  an  alimentary  canal  fiom  the  stenosis  to  the  stomach.  The  audden 
rise  of  intra-abilominal  tension  will  interfere  with  the  circulation,  and 
the  gases  will  no  longer  he  absorbed  from  the  inte«t)nal  lumen,  and  will 
rapidly  increase  the  distension,  thus  establishitig  a  viciout  circle.  The 
shortnetn  of  the  time  will  not  penuit  of  any  increjise  of  hyperli^jphy,  but 


the  entontis  and  iilcflration  of  the  mticons  membrane  abavA  the  obstnu- 
tioii  will  bo  [;t-(.>jitl3-  inereasefl,  chiefly  ua  a  reniill  of  the  sudden  d\atrn 
&ioii.  Peritonitis  from  perfomtion  or  from  the  |jii6SH^e  of  micro-orgnmgm^ 
through  the  cu»U  of  tht<  iiitustitic  fulluwK.  frtMjUuntly  ahuo«tL  iituueilimtcly 
after  tho  nbstniotiou  WconiRs  acute. 

fiii.)  Morbid  Anatomy  of  a  Case  of  Acute  Obstruction  of  Nomul 
Intestine. — In  uciirly  all  forms  of  at-utt;  intestinal  obstruction  not  only  ti 
the  hmien  of  nnrniiil  incedtiiia  Ki]ilrli*n)y  and  completely  interrupted,  hot 
a  coil  of  intestine  is  »tniiigled  in  addition.  In  some  cases  a  tnuid  ii 
knotte<i  or  noosed  around  it,  in  others  the  intestine  pAMLtr  throu^  « 
hcruinl  ring  or  an  ii|>crture  in  somi'  mtrmbmnuiLs  atnicture  such  u  Um* 
meseritory  or  omentum  ;  in  some  axial  rotation  takes  place,  and  u  rolrotoi 
is  produced  ;  ;ui<l  in  others,  again,  a  jtart  of  the  int«8line  in  tnvnginauil 
within  a  part  helow  and  gripped  by  it.  In  whichever  of  these  ways  tM 
acute  olistruction  is  produced,  threo  different  conditions  arv  ehcwit  hj 
(a)  th«  irlt^.■3tine  below  the  obslruction,  (h)  the  intestine  above  lb» 
obstniction,  and  (r)  the  stningleil  anl  within  the  obstruction.  An  fi- 
ception  to  this  gonenil  rule  i-s  M'beii  a  large  gall-etone  or  foreign  Wf 
passes  iiuddcniy  into  the  norinul  intestine  and  abruptly  internipO  iv 
lumen.      In  thefie  chsch  the  first  two  conditions  only  of  the  intestine  oecv. 

The  changes  fouriil  in  acute  intestinal  obstniction  are  veiy  diffeml 
from  those  already  describt'd  in  a  chronic  stenosis.  Hypertrophy  ml 
chronic  inH;i.mmalory  changes  of  the  mucous  mombnuio  ore  entirely 
absent  from  the  coiU  of  inte^tiue  alwve  the  o)>8truclion,  but  distemiOB 
is,  AS  A  rule,  even  more  marked  in  this  jmrtion  of  the  gut.  On  the  otttf 
hand,  the  changes  in  the  strangled  coil  are  profound  and  very  evidettl,  d^ 
the  results  of  these  changes  on  the  general  organism  through  the  nervcn 
and  vtucnlar  Mystcms  produce  the  {irtfdominanl  i^ymptoms  of  the  iliseuM- 

(a)  The  Morbid  Auntomti  nf  the  IuU.-Jine  brlirtc  itH  Arutf  Ulutntehm-' 
These  colls  are  empty,  contracted,  and  pale,  and  in  the  cose  of  the  BW^ 
intestine  no  thicker  than  the  little  Hnger.  No  donht  at  the  moment  i' 
obstniction  their  normal  contents  arc  present,  but  when  seen  a  day  or  twff 
later  at  an  operation  or  autopsy  the  coils  are  completely  empty.  Tbii 
condition  is  prolwhly  brou);ht  idiout  in  the  manner  dcscritteil  bi  Dr.  Bftyto 
and  Prof.  .Starling's  experiments  upon  animals.  The  first  efTcct  rf 
resisting  the  progress  of  intestinal  contents,  or  of  pinrhing  or  othvrwiM 
stimulating  the  intestine,  14  poweriulty  to  augment  the  ponstaltic  wirfl 
alwve  the  stimulated  [loint,  and  io  parulyse  and  relax  the  iutovUm  f** 
three  feet  Iielow  it.  In  this  May  the  intestine  eiHleavours  to  oreravM 
the  nbstnictinn  and  force  on  its  contents.  This  augmentation  of  }^' 
Rtalsis  i.s,  however,  evanescent,  and  sixni  the  waves  of  i)eristjdRtti  |mub  o" 
the  point  'jf  stimulation  or  obstruction  and  continue  on  along  the  inlaiUBi^ 
which  then  becomes  contracted  and  empty,  and  apparently  pwiwni 
condition  of  spasm.  The  condition  of  the  mt«stine  below  a  stnuij^ 
is  therefore  rather  one  of  emptiness  and  spasm  than  of  |Nimlysia»  askio 
often  stated. 

(/')  The  M'thUi  AnaUftny  nj  the  Inkitint  abort  cm  AcuU  Ohdn^Hm  ^ 
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In/esttPt. — At  has  alrefuJy  been  Aiu'd,  these  coils  uf  intcstino  do 
not  present  hypertrophy  or  ulceration.  Tliey  are,  however,  greatly  dis- 
Mnded.  Their  walls  ai'c  pale  aiid  thin  when  tlio  ohKtrnction  is  recent 
mud  very  sudden ;  when  it  is  of  longer  dumtiun  they  are  thickened  hy 
oedema  and  deeply  concealed  with  blood,  but  they  arc  never  the  Bnme 
dark  pttrple  colour  m  the  stnuigle^l  loop.  DiittenHion  and  dilatation  are 
the  most  evident  changes  in  the  intestine  at>ove  an  acute  obstruction. 
This  dietciiiiiou  may  1>e  local  or  dilfiue.  In  many  cases,  and  probably  in 
all  early  cascB,  it  i»  confined  to  the  intestine  imnimliiitoly  above  the 
obdtniction.  In  caKes  of  some  days'  duration  it  iit  ditHwcd,  and  the  whole 
of  the  alimentary  canal  is  dilated  aR  hiji;h  &&  the  duodenum  and  the 
stomach.  Tlie  contents  of  thetie  dilateil  eoUs  are  for  the  most  part  M'juid 
and  pidtaccous,  and  to  only  a  small  degree  gaseous.  Gas  does  not  tend 
to  accumulate  until  tln^  rircuktion  of  hhxK]  through  the  intoKtittett  \»  so 
much  interfered  with  that  absorption  cejises.  This  oocurf,  however,  when 
genemi  peritonitis  complicates  An  acute  obstruction.  The  degree  of  the 
disttiusion  of  any  coil  of  intestine  is  ultimately  limited  by  the  resistance 
of  its  own  wall  and  the  pressure  exerted  on  it  by  the  abdominal  wall  and 
adjacent  coils  of  intestine.  The  geuenilly  accepted  explanation  of  the 
origin  of  this  distension  is  stasis  of  the  intestitml  contents  These  con- 
tents consist  not  only  of  the  fuo4l  talicn,  which  in  such  cases  is  very  Uttlo, 
but  also  of  the  secretion  of  the  various  digestive  glaniU.  The  secretion 
of  saliva  is  on  an  average  one  or  two  pints  a  day,  and  each  of  the  other 
glands  probably  supplies  ic  similar  amount.  In  acute  intoatimd  obstruc- 
tion with  vomiting  probably  a  ctmtinnnus  and  excessive  secretion  is 
produced  by  reflex  irritation.  The  alimentary  canal  may  roughly  Iw 
divi<leil  into  au  upper  pari,  eonnisting  of  the  mouth,  fitomach,  and 
duodenum,  devoted  to  accretion,  and  u  lower  part,  the  colon,  in  which 
must  of  the  water  is  abstnieteil  from  the  intestinid  cotitenti:.  Nearly  all 
forms  of  acute  obslntclion  alTect  the  small  intestine,  and  in  this  way  the 
area  of  secrelioti  is  abut  off  fi-oni  the  area  of  absoi-ption.  As  a  rcstdt 
the  coils  of  intestine  are  flooded  and  diatendcd  by  the  secretion  of  the 
digestive  glands,  rendereil  still  more  excejwive  by  the  reflex  in-itation  of 
the  stagnating  contents.  The  tiood  ri8es  higher  and  higher  from  one  coil 
of  inlostino  to  another  until  tbo  duodenum  and  .stomach  are  submei"ged, 
and  it  overflows  in  the  gushing  vomiting  of  the  later  stages  of  acute 
intestinal  obstruction.  Tlie  iputstion  of  the  faecal  character  of  this  vomit 
is  considered  on  p.  71-1.  When  the  obstruction  is  in  the  colon,  as  in 
acute  volvulus  of  the  sigmoiil  flexure,  the  disicusion  uf  the  gnl  above  the 
occlusion  is  much  Ics^  marked,  for  here  a  part  of  the  area  of  absorption 
is  still  available.  It  has  lieen  urged  by  some  that  a  dilTuse  |KU'aIysiB  of 
the  intestine,  due  to  the  lesion  producing  the  obstruction,  plays  a  part  in 
the  production  of  the  dilatation  of  the  intestine,  and  no  doubt  the  toxic 
contents  imralyse  and  relax  the  Intestinal  wall  in  the  same  way  as  nicotine 
and  cocaine  have  been  shewn  to  rio  expenmentally,  but  no  amount  of 
paralysis  or  relaxation  would  produce  ililaiaiion  unless  the  contents 
accumubted  or  were  increased  by  excessive  secretion. 


(e)  Thi  Morbid  Anatomif  of  the  Shnti^Ud  t^oil  of  Jnie/iine, — A  oojl  of 
inUJsLino  miiy  be  atraijj^ilcd  in  any  of  five  ways:  a  band  Hkc  structure  nwy 
encirclu  its  root  »ml  niesentery ;  it  may  jnsa  through  nn  oritire  into  a 
hernial  sac,  in  which  cafie  the  ring-Hke  oritice  acta  in  the  same  way  m 
a  hnnd  ;  a  [nop  of  gilt  may  u'ork  itA  way  through  an  aperture  in 
mesentery  or  omentum,  the  ninigins  of  the  orifice  pi-odncing  fitranf 
tloti ;  nnu  portion  of  inlCHLino  luitv  become  invaginntMi  into  tho  coU  bcknr 
it,  which  tightly  giips  the  intu^suscepted  portion  and  i«  mesent^rT', 
especijdly  around  its  neck ;  or  lastly,  a  coil  of  intestine  may,  by  axut 
rulution,  twist  the  entering  and  leaving  coils  so  tightly  around  the  faou  of 
ita  mesentery  as  to  otwiti-iict  the  vimious  return  and  strangle  the  coO. 

In  whichever  of  these  ways  stningidation  of  a  coil  of  intestine  ii 
prodnccd  tho  results  are  the  satne.  The  pre  eminent  consequcncw  »« 
vascular  cngor)cenicnt  and  viulent  stimulation  of  the  8ym|>athctic  nerrat 
supplying  the  coil.  As  a  secondary  result  of  interfcrcuce  with  iu 
circulation  the  coil  h»romt>K  diKt<tndei]  tn  its  utmost  capacity  with  gM 
and  with  etFuxe^l  blood,  and  lastly  the  lumen  of  the  alimentjiry  canal  if 
tntomipted  completely  and  suddenly  by  iho  mechanical  pressure  and  by 
the  paralysis  of  the  strangled  coil  of  intestine.  The  subject  of  strangol*- 
tion  of  intestine  has  been  invostigatod  experimentally  by  Ivader,  wboie 
rosultA  aro  summarised  by  Nothnapel.  He  plrtce*!  ligatures  of  %'ahoiu 
ten.-ii<)tis  around  coils  of  gut  in  animals,  and  ol)iser\'ed  the  result.  Hfl 
also  ligatured  the  mesenteric  vessels  sojiurately  and  in  combination  wilii 
ligatures,  occluding  the  gut  at  one  point  like  an  annular  stricture. 

TVw  Ftttcultir  Ohanges  in  a  Stratttflfd  Coii  of  InitfttM, — When,   to 
example,  a  band  nooacs  a  coil  of  intestine  tightly,  the  vein**  returning 
from  that  coil  arc  compresned  and  become  dislcnde*!  and  engorged  with 
venous  blood.     The  arteries  continue  to  force  blood  into  the  capillaries  of 
the  coil  until  they  aro  hlh-d,  at  a  pressure  approaching  that  of  the  artcriu, 
and  the  whole  coil  is  distended  and  erect  with  venous  blood.     Within  an 
hour  or  so  the  coil  l)eeomes  deep  purple  in  colour,  tense,  oedem;ilons,  and 
exmlcs  a  blood  stained  serum  into  its  hmien  and  into  tho  noighbourinj! 
peritoneum.     This  hlood-staincd  fluid  collects  in  tho  peritoneal  canty,  or 
in  tho  lieniud  sac  if  one  be  [irescnt.      In  very  rare  instancos  the  atnuigo- 
lation  is  so  tight  as  to  occlude  tho  arteries  at  once ;  the  veins  are  oo( 
di&tcndo^l    with    )ilo<xl,   and    the    coil   of    intestine   dies   and    becomes 
gangrenous  and  flaccid  in  an  honr  or  less.    In  such  cau-s  there  is  acarvely 
any  distension  of  the  strauguUted  coil.     In  other  instauces,  which  an 
still  rare,  the  veins  Are  occluded  or  nearly  occluded  at  once,  and  Ul* 
cireulatinn   ceasea      Tn  the«e  cases  dii<tennion,  engnrgr'mi>nt,  and 
vasation  of  blood  occur,  but  the  intestine  dies  in  a  few  hourii,  the  v( 
b&como  thrombosed,  the  arterial  prt^sKure  is  cut  ofT  from  the  coil,  whidi 
exudes  its  serum  and  gas,  and  becomes  flfiocid,  gi-eeu,  and  gangrunotu. 
In  the  rast  majority  of  cases  the  o1>struction  of  tho  veins  is  not  complete, 
and  ononi;h  blood  cicafKs  from  the  veins  of  tho  coil  to  enable  a  slow  and 
greatly  diuiitiishcd  ciix-uLitiun  to  be  mairitaine<l.  nnd  for  this  rrKKin  auch 
coils  of  intostino  will  often  recover  when  releaseil  after  three  or  fonr  dayv 
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I  of  Btningulation.  It  cannot  be  too  strongly  urgeil  that  caiU  of  gut  am 
^^hot  (lead  .-ttid  gan^^renonit  because  they  am  piiqile  or  )>1ack.  Thf!  great 
^Ppetjoiity  trill  r&vlily  recover  whon  tlieir  veins  are  releD^eil.  Tlie  prc- 
^^^lltaBt  notion  that  black  gut  is  alwayit  ^migrouous  is  rcaponuiblo 
f  for  many  tiimuce»!)ai'y  ontercctumieit.  True  gnngreiie  of  int'eRtiiie  \a 
shewn  by  a  green  or  grey  colour  combined  with  rtaccidity  and  the 
presence  of  free  gas  and  »  stench  in  the  pcritoucum  around  the  dead 
coil. 

77w  MeUtjTum  of  a  SlraTu/tdatfii    ('nil  uf  InUjitinr: — When   a  coil    of 

gut  i»  moderately  strangled  its  liimon  becomes  distended  to  its  utmost 

capftcitr  with  blood  and  with  gas.     This  gas  is  probably  carbonic  ncid, 

and  is  produce<l  by  the  vitnl  processes  of  tbe  tissues.      U  Is  unable  to 

escapo  as  it  shouhl  by  the  obtitructed  veiciR.     Ttie  Kuine  phenomenon  itt 

always  seen  when  inCeHtitial  clamps  ai-e  applied  to  a  coil  of  intiwtine  in 

performing  gastro-entei-ostomy  or  intestinal  anaittomoRis.     The  coil  of 

intestine  is  dlidondcd  to  many  times  its  normal  tixtent,  and  the  t'ension 

I      ao  exerted  (Iran's  into  the  constricting  ring  fresh  coils  of  gut,  which  arc 

|!      in  turn  strangle*!  and  distended.     These  coils  draw  their  mesentftrj'  along 

'      with  them  within  the  constriction,  which  in  tliis  way  becomes  ti};hter  and 

tighttT  in  a  vicious  circle.     Tlio  extent  and  i>r(j]KirLioti  of  the  alKlominid 

I      distensi^m  and  metetirism  due  to  tlie  strangled  coil  dejKind  entirely  u|ion 

I      its  fiizo  and  acce^Aibillty  to  |MiIpnt)uu.      Where  it  is  small  and  inacci)ssil>lo 

there  will  be  no  distension  due  to  this  cause,  m  when  a  mere  kinickle  of 

t      gut  passes  into  a  hcrnijd  silc  or  oritice  or  is  strangled  by  a  baud.     Where, 

[      however,  a  hirge  coil  of  intestine  is  affected,  as  in  volvulus  of  the  sigmoid 

'      flexure,    th<>  abdominal   distension  which    rapidly  su[H-'rveniw   is   almost 

entirely  due  to  the  strangled  intestine,  and  may  soon  assmne  gigantic 

>pro[}ortion6.    Tho  u-nsioii  of  the  strangled  coiU  is,  moreover,  much  greater 
ihau  that  of  the  colIh  distended  by  stasis  aljove  the  obstruction.      It  is 
welt  to  remember  that  strangled  coils  within  the  abdomen  are  as  tenso  as 
I     an  ordinary  sii-anguhtted  herniu. 

I  Tiu  In/criion  of  the  Stratujird  Tjurp  (if  hiUMxnt  and  of  the  PftHonenm. — 

^^^Even  Ixsfoie  the  coil  of  gut  is  dead  and  gangrenous  it  loses  its  power 
^H>  preventing  the  passage  of  micro  organ ii^ms  from  its  lunieu  througfi  its 
wall  to  the  peritoneum,  atid  as  a  cousequonct;  the  tissues  are  infected  and 
I  peritonitis  is  set  up  which  may  spreiul  to  the  whole  peritoneum.  Even 
if  the  strangiihitiou  bo  relieved  at  this  stage  the  |tatic>rit  fn^qunntly  dies 
of  this  infection  and  the  inflammation  of  the  intestinal  wall  and  peri- 
toneum, which  cannot  be  removed. 

7V*rym/xwM.  Gnuiti'^iu;  ainl  I'cifuralv/n  of  the  Str<tii<ilol  Inimtvie. — 
TTltimately  the  vessels  become  thrambosed  an^l  the  gut  gaiigmncus  in  all 
unrelieved  cases.  The  gases  and  blood  escape  by  exudation  and  the 
■trangulatod  coil  is  flaccid  and  green,  whilst  gas  is  found  in  the  peri- 
toneum and  the  exuilate  is  stinking.  In  some  cases  cnide  perfomtionn 
are  present,  hut  in  many  the  orifires  through  which  Uie  gas  and  fluid 
contents  of  the  bowel  escape  are  miciOHcupiial.  In  .t  strangled  coil  of 
intestine,  the  capilhiries,  being  untiupparted  and  totally  unprepared  for 
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tho  strain,  mpture,  and  haemorrhage  occtira  intn  the  &iibBtanc«  of  tlii 
bowel  R[id  hlaud  escapes  into  the  nei^hlwuring  cavities. 

A  strangled  coil  i^f  gilt  is  jNirHl.\'iJcd  This  is  probably  a  combined 
reeult  of  the  distension,  vascuhir  interference,  and  the  dirwrt  injurj*  o 
ner\'ea  in  the  ine«entery  by  the  cause  of  stmngiilation.  The  Inmen  of 
the  intestine  is  umially  doubly  occhtded  nt  the  jioinu  uhcre  the  intMtine 
enters  and  leaveit  the  noiistriction.  Moreover,  the  high  tunaiou  ill  Uu 
coil  an<]  itA  paralynis  wouhi  foi-m  an  eflectunl  block  to  the  jMuage  n| 
intestinal  contents  even  when  the  entering  coil  is  not  mechanically  cloaed 
as  sometimes  happeitti  in  hernial  oriHccs  and  aperlures. 

E  The  General  Consideration  of  the  Symptoms  of  Inlestinal 
Obstruction  and  their  Pathological  Explanation. — The  pathology  of 
inle,^tilI.'ll  obstruction  includes  not  only  the  mortiid  changes  produced, 
but  the  rcsidting  functional  di.stur1»incvs.  Under  the  present  headinf 
these  disturbances  and  thuir  exphination  will  be  discussed  in  a  genenl 
iQ&inier. 

I'tnn. — (rt)  Pain,  m  j4cHir  Jnirdinat  Ohstrw^ion, — Tltree  \'nnetia  of 
piiin  are  found  when  the  intestine  ia  strangled.  The  first  pain  is  iiAUJilly 
Buddi-n  in  its  onset  and  intense,  doubling  the  patient  up  in  hii;  agony- 
It  originates  in  the  stmnglefl  coil,  and  is  duo  to  tlie  raeclmnical  injury  of 
the  constriction  and  to  the  stretobing  and  distension  of  the  coil  by  the 
venous  engorgement  and  the  gaseous  accumulation.  It  ts  lu  a  rnb 
referred  to  the  umbilicoti  in  strangulation  of  the  small  intestines.  Tbi* 
is  a  Hj>ecial  instance  of  the  general  nde  that  sensations  can  only  W 
localism)  in  the  segmoniH  of  the  alimentary  canal  which  are  more  or  la» 
fixed,  namely,  the  stomach,  duodenum,  and  colon.  SiMisntiona  from  ik) 
small  intestine^  which  wander  freely  about  the  abdomen,  arc  expurieuoffi 
as  diffuse  pains,  and  are  referreil  to  the  umbilicus.  Thus,  aa  I  Inn 
pointed  out,  when  a  large  gnll-«c<one  paases  into  the  duodeninn  the  pun 
is  at  Srst  correctly  lo<-aI)3ciI  to  the  epigastrium,  hut  when  the  calcultu  hu 
jiMiched  the  t^niall  inteAtine  the  jiain  is  diffnne  and  is  referred  to  tht 
umbilicus.  Similarly,  in  volvulns  of  the  sigmoid  Hexnre  or  of  the  ilea  , 
r-aecid  junction  the  pain  is  a;^  a  rule  correctly  localised  in  the  iliac  f<>fl^^H 
and  the  same  applies  to  intussusception  or  impaction  of  a  foreign  bodyW 
the  iloo-caocal  junction.  In  rare  insUnces  the  pain  has  been  dofinicdr 
localiswl  in  A-ery  various  parts  of  the  abdomen  although  the  lesion  was  in 
the  small  intestine,  btit  for  these  cases  no  explanation  has  been  offered. 
This  finit  |Nitti  is  continuous,  so  that  the  patient  htis  not  even  muraentary 
relief,  unlit  after  a  time  the  nerACis  of  the  strangte^l  coil  become  exhausted 
and  poiaoned  and  the  piin  abates.  It  disappears  entiri^ly  just  liefon 
death,  and  in  some  of  these  cases  gangrene  of  the  intestine  has  been 
found ;  in  others  a  perforation  has  allowed  the  coil  to  collapse,  and  m 
others  the  remission  of  pain  must  be  aacrihod  to  the  narcosis  of  septi- 
caemia and  profound  cnltapse.  In  cxeeptiontd  cases  tlw  pain  ha«  h««n 
insignificant  from  start  to  finish.  Some  of  these  patients  ha\«  lioen  ^rry 
old ;  in  <tihcrs  the  stnuigidatlon  iloes  not  apiwar  to  have  been  abrupt  in 
onset.     This  pain  originates  in  the  syropathetic  nerves  and  ia  charuv 


teriserl,  a«  mch  pains  iiMialty  arc,  by  the  lusocmcion  with  vomiting, 
coltji|i$e,  and  profound  vasciiliir  disturbunce.  It  is  more  or  less  propor- 
tional to  the  L'xtcnt  of  )tit-c»tine  implicated  in  the  stmng^iilalioii  »nd  to  tho 
itivurity  of  the  u^nstnction.  The  higher  up  in  the  intestine  the  leaion 
is  situated  the  more  severe  as  a  rule  h  the  pain  ;  strangiiUitinn  of  tho 
small  intestine  is  always  more  painful  than  that  of  the  colon,  probubly 
bccftUso  the  vagi  Like  a  larger  mhare  in  the  formation  of  t)ie  it^iltr  nnd 
mesenteric  than  in  that  of  the  hypogastric  and  inferior  mesenteric 
plexuses.  This  explains  why  strtngulation  by  bands  and  internal 
hernias,  which  as  a  rule  implicate  the  small  intestine,  are  much  more 
painful  than  volvulus  which  is  usually  found  in  tho  colon. 

TTie  second  [lain  is  of  the  natui-e  of  colic.  It  is  due  t-o  the  u^tanic 
and  violent  peristaltic  efforts  of  tho  intestine  above  the  obstruction  to 
force  the  contents  pfwt  the  obstacle.  Thcso  paroxyt-ms  of  colic  do  not 
U«t  very  long,  and  become  less  and  less  severe  an<l  fre<iuent  imtil  they 
stop.  Their  cessation  is  accounted  for  partly  b}'  the  rule  that  no  hollow 
muscular  organ,  whether  intestine,  bladder,  or  uterus,  will  stnijigle  long 
with  an  insuperable  obstacle;  partly  by  the  distension  which  thins  out 
the  muscular  wall  and  places  it  at  a  great  mechanical  dinatlvantage,  and 
partly  by  the  poisoning  of  tho  neuro-muscular  api>aratus  by  the  toxins 
formed  in  tlie  stagnant  contents.  As  a  conscquenca  of  the  hiet  two 
causes  the  gut  is  frcquentl}'  paralysed  in  long  -  standing  cases,  and  is 
unable  to  empty  itself  even  when  the  obstruction  is  relieved. 

The  third  [Ain  is  stabbing,  loralifle<],  and  asscKriated  with  tenderness 
and  rigidity,  and  often  with  some  rise  of  tenipemture.  T'nlike  the  first 
and  second  pains,  it  is  not  relieved  but  is  increased  by  pressure  which 
indued  cannot  be  bonie.  It  is  due  to  the  onset  of  {icritonitis  and  infection, 
and  appears  from  the  third  to  the  fifth  day,  when  micro-organisms  begin  to 
pass  from  the  lumen  of  the  intestine  through  the  wall  to  the  pRrttoncum. 

(b)  h  Chrtmic  Itttf.<tiiutl  (fhtrurtiott. — The  pain  is  usually  of  the  peri- 
staltic variety  only.  The  lesion  pnxliicing  the  obstruction  is  as  a  nde 
almost  painless,  and  there  is  no  intestinal  strangidation.  Peritonitis  fre- 
quently appears  at  tlie  end  of  cases  of  stenosis,  but  It  is  far  from  constant 
and  is  to  be  regarded  tis  a  complication.  The  onset  of  pain  in  thia  form 
of  obstruction  is  as  a  rule  gradual.  At  first  it  only  gives  rise  to 
periods  of  discomfort  associated  with  the  rumbling  of  wind  which 
"  will  not  pass  downwiirds."  Gradually,  as  the  stenosis  becomes  more 
complete  and  the  coils  of  intestine  above  it  mure  distended  Aud  hyper 
trophied,  definite  attacks  of  colic  occur,  and  these  become  more  frc<|uent 
and  severe.  In  these  attacks  the  patient  often  cries  out,  is  double<l  up 
with  the  pain,  often  grasps  his  abdomen,  and  endeavours  to  nd>  away 
the  lump  formed  by  the  tetjmt<:al]y  contracted  Int^^stinc.  lu  other 
instances  handling  the  abdomen  appears  to  excite  attacks,  and  is  avoided 
by  the  patient.  In  obstruinion  of  the  colon  the  pain  is  ofien  localised 
coiTectly  by  the  patient,  who  is  able  to  trace  the  peristaltic  wave  along  the 
course  of  the  large  intestine  with  ever- increasing  tension  and  distension 
to  a  climax  of  tetanic  spasm  at  the  stricture.     The  intestine  can  often 


be  seeo  to  rise  up  u  »  writhing,  rigid   xaaaa  at   ihc   height   of  lli^ 
spAsm. 

Fomitiruf. — (d)  VomiHng  in  ticule  inkstinal  ohslmcJum  commences  from 
half  an  hoiir  to  twenty-four  hours  after  the  onset  of  the  ^min,  iwtaUy 
aftcT  a  ahort  iiilervitl.  To  somo  extent  it»  onset  and  dt'*;ree  are  deter- 
mined by  th«  ^(cve^ity  of  the  pain,  iht;  pram-nce  or  alwoiice  of  fuud  in  Ou 
atorouch,  iind  tht;  sensihility  of  the  pjiticnt.  Same  [WDple.  eepeciaJly 
children,  vomit  readily,  uthers  with  great  difliciiUy  or  hardly  at  aU, 
The  early  vomiLing  of  acute  intestinal  obstruction  is  as80ciat«d  witb 
intenite  nruiftea,  straining,  and  eiiictiitionK,  and  gives  no  reliaf  to  ihi 
patient's  sufferings.  At  first  the  vomited  matter  consists  of  gastric  con- 
tents, but  as  time  goo»  on  it  Incomes  giccn  and  bilious.  The  violencr  of 
the  vomiting  may  Ui  sonio  extent  lessen  after  a  day  or  two.  FiiiuUy,  tht 
chai:actcr  of  the  vomiting  alters  and  it  becomes  gushing ;  the  patient  it 
frequent  intervals  opens  his  mouth,  fi-om  the  comer  of  which,  witbuut 
effort  or  straining,  [wurs  a  foul  liquid  stream.  The  vomit  has,  as  a  nll^ 
at  this  stage  become  fuecal ;  it  is  entirely  lii|uid,  )>rowii  in  colour,  and  of  • 
horriblu  odour  more  or  less  resembling  that  of  fneecs.  It  greatly  exceedi 
in  quantity  any  HnidH  which  may  have  l»een  taken.  It  is  at  thia  safji 
that  "dron'uiiig  from  faeirul  vomiliiig"  ia  apt  to  occur  when  aa  aOMS- 
theitc  i»  admin ititerud.  As  the  iHttic^iit  becoraen  anausthetised  the  scnsh 
bility  and  contractility  of  the  pharynx,  larynx,  and  oesophagus  are 
annulled  ;  stiddenly  the  patient  stops  hrnithing,  and  a  filthy  liquid 
stream  commencos  Ut  jwur  in  overwhelming  quantity  from  hia  now  and 
uiuuth.  Unless  the  head  and  neck  be  inimt^diatoly  lowei'ed  aiid  turned 
upon  the  side,  ami  tlie  mouth  forced  ojien  and  the  lower  cheek  de| 
by  a  finger  passed  into  it,  the  patient  inhales  the  foul  Huid  into 
lungs  and  either  dies  at  oiuce,  or,  if  his  lungs  are  rapidly  cleared,  a  da; 
or  two  later,  of  septic  bronchopneumoniiu 

The  ejtrly  vomiting  of  acute  strangnlation  is  a  reflex  phenomenon  of 
the  sympathetic  nervous  Kystem,  and  resemblcfi  that  seen  in  biliary  and 
renal  t-olic,  in  crushing  of  a  testis,  in  torsion  of  a  testis  or  ovary,  or  when 
tho  peritoneum  is  violently  stimulated  by  an  acute  infection  or  injury. 
The  regurgitation  of  bile  into  the  stomach  during  the  second  stagr*  of 
vomiting  has  not  been  satis faclorily  cxphiined.  It  would  appcjtr  that 
there  is  a  greatly  increjiscd  flow  of  bile  into  the  <luodcuum,  and  tf  this  be 
admitte<l,  then,  as  Pawlow  has  shown,  the  pyloric  sphincter  would  he 
reUxed  by  the  allcilinity  of  the  bile.  Kven  then  it  is  hanl  to  see  why  it 
enters  the  stomach  in  any  quantity,  unless  an (i peristalsis  exist«  in  the 
upper  part  of  the  alimcnt.-iry  canal.  John  Uunt«r,  in  bis  [npcr  ou  iiitua- 
sUHception,  maintained  that  antiporistalsis  occurred  during  vomiting,  mod 
for  this  reason  recommended  emetics  as  a  dusperate  means  of  undoiog 
intuseuscoptions. 

Oiuthing  and  faecal  vomiting  are  duo  to  the  stJiais  and  aocumula* 
tion  of  intestinal  contents  above  the  obstrncLion  (ride  p.  709).  TIm 
profuse  secretion  of  the  salivary,  gastric,  biliary,  poncrentic,  and 
intestinal  glands  floods  the  intestines  above  the  occlusion,  di«t«nd*  the 


stomach,  often  to  aa  extreme  degree,  and  (inally  overflows  from  the 
moittb.  This  cxpluiKitioii  of  gu.shitig  fiieral  vomiting  was,  according  to 
Leichienstero,  first  propounded  hy  Huguenot  of  Mont]K'Uier  (1713).  It 
waa  later  advocated  by  van  Swieten  and  Henle.  In  support  of  this 
explanation  it  may  be  pointed  out  that  the  degree  and  early  onset  of 
gushing  vomiting  arc  pmcticidly  proportional  to  the  proximity  of  the 
inlostiiml  ocdii»tioii  to  the  stomach.  When  the  oliEtructiun  is  low  down 
in  liie  colon,  not  oidy  is  a  much  longer  {Xjrtiun  of  the  iutosliuo  available 
to  conlaiu  the  secretion,  but  the  majur  |»urt  of  the  "area  of  absorplion" 
is  above  the  obstruction,  and  the  water  can  hty  alistracted  from  the  intes- 
tinal contents  in  a  normal  manner.  Thus,  in  g;dl -stone  intestinal 
obstruction  in  vhich  the  obstruction  is  at  first  in  the  duoilenum  the 
vomiting  at  the  very  start  is  gushing  and  copious,  but  abates  as  the 
calculus  moves  farther  and  fnrthor  domi  the  canal.  On  the  other 
band,  in  volvulus  of  the  ai^ioid  flex\ire  gushing  vomiting  is  often  entirely 
absent 

The  fundamental  error,  which  has  vitiated  the  whole  problem 
of  faecal  vomiting  und  has  produced  a  superaltundant  literature,  is  that 
the  foul  matter  smelling  like  faeces  muRt  Lavo  boon  profluccd  in 
the  lower  segments  of  the  intestine  and  have  been  conveyed  buckwartls 
to  the  stomach.  At  first  it  was  supposed  that  this  was  true  faecal 
matter,  and  that  its  presence  proved  that  the  obstmction  was  in  the  colon. 
This  error  was  long  ago  exposed  by  the  observations  of  morbid  anatomy, 
but  modern  writers,  such  as  Notbnagel,  still  think  it  necessary  to  explain 
the  transporLutioii  of  intestinal  contents  from  a  position  immediately 
above  the  occlusion  to  the  stomach.  There  doc«  not,  however,  appear 
to  be  any  evidence  that  this  transference  occurs,  and  it  is  therefore 
needless  to  explain  it.  It  sometimes  happens  that  innumerable  fniit- 
Btones  accumulate  above  an  intestinal  stricture,  and  many  such  ciiscs 
luive  tormiiuited  acutely  with  faecal  vomiting,  but  the  stones  have 
always  been  found  massorl  in  the  ampulla  aliove  the  stricture  and 
not  distri^iuted  up  the  intestine.  The  same  remark  applies  to  metallic 
mercury,  which  in  former  times  was  given  to  overcome  the  obstruction. 

The  chief  liyjjotheses  to  account  for  the  regurgitation  of  intestinal 
contents  from  the  lower  segments  of  the  intestine  to  the  stomjwh 
may,  however,  bo  stated  briefly.  The  oldest  and  most  ponsistcnt  explana- 
tion— that  of  onLiperisUiUis  (mntua  untt])erislalticus) — originally  Ild^~anced 
by  Oalen  was  supported  by  John  Hunter,  ami  in  modem  times  by 
Notbnagel,  although  with  reser^'ations.  The  experimental  reswuchejt  of 
Dr,  Ittyliss  and  Prof.  Starling  have  shewn  that  when  Anerbach's  and 
Moiasncr's  plexuses  arc  piinilysod  short  rapid  waves  pass  indifTerently  up 
or  down  the  intestine.  These  waves  are  purely  muscular  in  origin  and 
have  very  slight  propulsive  force.  Tnie  fienstalsis  ii'  a  neuro-muscular 
act.  and  requiros  for  its  production  the  inttgrity  of  the  whole  museiUur  and 
nervous  apparatus  of  the  intifsiinc.  Dr.  Baylisti  and  Pruf.  Starling  do  not 
state  that  they  ever  succee<led  in  reversing  true  peristjilitis  in  their 
experiments ;  bot  \V.  R  Cannon,  by  incorpornting  bismuth  subnitrate  in 


the  food  and  enemas  given  to  cats,  was  able  to  obeeni'e  by  r-myi  and  tb« 
flnorescent  screen  that  the  commoneftt  movement  of  the  ascending  and 
transverse  colon  was  one  of  antipeiisutlsis  in  this  aninial ;  large  cnemu 
were  f-'veii  driven  through  the  ileo-cneuiil  valve  inlo  the  lower  coits  of  the 
ileum.  According  to  N4>tlinagel,  a  few  indubitable  cuse«  have  been 
recoi-ded  of  the  vomiting  of  formed  faeces  even  before  the  physician'i 
eyes,  as  in  the  cases  narrated  by  Hosenheim,  r>esno8,And  Schlofler  Some 
yeara  ago  a  hysterical  woman,  luider  the  care  of  Sir  F.  Trex'es,  uot 
onU-  xomitml  true  faecal  masses,  btit  enemas  containing  castor  oil  and 
milwequently  methylene  blue.  Uiparotomy  was  jwrformed  on  this 
woman  on  no  less  than  three  wwisiona  by  dilToicnt  surgeons  to  cure  « 
gftstro-culic  fistula,  which  was,  however,  shewn  to  be  absent  at  mth 
operation.  An ti peristalsis  nridon>(tedly  exists  in  very  rare  cases,  bat  m 
hjis  alreiuly  been  pointed  out  it  is  not  neceeaaiy  to  invoke  it  in  lb« 
explanation  of  fjiccjil  vomiting. 

Drinton  advanced  the  byitothesis  of  a  regurgiUint  axial  current.  Be 
asserted  that  the  onlinai-y  waves  of  iwristabis  in  an  ot'cludt-d  toil  of 
intestine  produce  i»  fori\-anl  movement  of  the  contenUs  along  the 
sides  and  a  reverjied  current  up  the  centre  of  the  gut.  It  has  iietn 
proved,  however,  that  the  distended  intestine  is  soon  exhausted,  ami 
to  all  intents  and  purposes  immobile  as  regards  contractiona  Olben 
have  suggested  that  the  pressure  of  the  diaphragm  ami  alMlomiml 
muRi'les,  especially  dtiring  the  act  of  vomiting,  would  empty  the  distendw) 
lower  coils  into  the  empty  colls  and  stomach  above  them.  It  hit 
been  urged  that  since  the  coils  cannot  1*  emptied  in  a  downwanl 
direction  the  contents  must  be  forced  upwards.  This  explanation, 
though  plauaible,  is  for  mochanicnl  reasons  unsound  ;  for  in  the  aMomiust 
cavity  the  upper  colls  would  W  submitted  to  the  same  rise  of  pressure  u 
the  distended  ones,  and  no  transference  of  rontenta  would  take  place;  to 
bring  about  this  result  the  pressure  would  have  to  bo  concentrated  on 
the  distended  coils. 

Faecjil  vomit  is  of  a  brownish-yellow,  brownish-greon,  w  yoIloiriah-gri'T 
colour,  and  has  an  offensive  odour  comparable  to  that  of  faeces.  No 
chemical  amilysis  of  faecal  vomtt  hiis  apixirontly  ever  been  made,  but  th« 
colour  is  prolwibly  due  to  bile  pigments  reduced  to  urobilin  br  ibe 
decomposition  g<>ing  on  in  the  fluid.  In  |iart  It  mav  be  due  to  altered 
blootl-pigment  exiuled  from  the  congested  and  iiiHame<l  mucous  mem- 
branes. The  faecal  odour  is  duo  to  the  products  of  tb«  bacterial 
dccompoaitiun  of  proteins,  which  requires  considerable  time  anil  in 
normnl  circumstances  is  not  complete  until  the  contents  of  the  lannd 
have  n>ached  the  lower  part  of  the  colon.  Should  the  intestinal  canal  ba 
olwtrru-ted  so  tliHt  the  contents  remain  in  the  duodenum  and  stomach  for 
a  day  or  t«o.  tins  dec(>m[K»sition  U  then  completed  there  and  a  faecal 
odour  is  produced,  nor  is  there  any  need  to  invoke  anti|teristalRis  or  a 
n^gurgitant  axinl  stream  to  transport  the  decomposing  matter  irom  fast 
above  tJie  point  obstructed. 

(b)  Vtnnithuj  in  thfonic  inUstimtl  ahxtntctUm   is  not  M   tu^nt,  per- 
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Stem,  or  Mvere  as  in  straiigiilAtion  of  the  intestine.  As  a  rule  it.  occ;ir»  at 
lt«rvals,  and  theu  after  foi^  only.  The  patient,  as  a  rule,  diseovtrs  that 
long  as  he  is  sln'ctly  moderate  in  the  ipuintity  uf  food  taken  and  for 
the  most  part  restricta  bimaelf  to  lif^uids  he  can  control  the  vomiting. 
R4imetiines  vomiting  occiir?t  during  severe  iittAcka  of  colic.  U  in  thou  coni- 
fiarahle  to  the  Touiitinj;  seen  in  any  other  form  of  colic  and  characteristic 
of  &U  sympathotic  |Miin*.  In  .loveraj  cases  oi  cancerous  stricture  of  the 
lower  part  of  the  large  intestine  with  great  distension  of  the  tiansvorso 
colon  it  has  appeared  to  me  that  tho  copious  vomiting  which  occuri'ed  at 
intervals  would  bear  the  following  exptiinutiun  : — The  conimencement  of 
the  transverse  colon  crosses  tho  second  part  of  the  du(Klenuni  at  right 
angles  willmut  the  interjioflition  of  peritoneum  or  any  mesenieiy, 
and  when  greatly  distended  must  press  upon  the  duodenum  at  this  |)oint 
and  more  or  lc«&  obstruct  it.  The  stonmch  was  distended  in  these  cases, 
and  it  appeai-ed  probable  that  this  was  due  to  a  secondiU7  mechanical 
obstruction  produced  in  thia  way  and  without  the  intervening  smidt 
intestine  having  its  yet  become  fully  dilated.  This  explanation  would 
accord  with  the  intermittent  and  irregular  character  of  the  vomiting  anil 
with  the  observation  that  it  is  sometimes  very  large  in  quantity, 
in  pyloric  obstruction,  and  is  always  induced  by  a  full  meal. 
(hUapse. — In  acute  intestinal  olistruction  collapse  is  one  of  the 
irliest  manifostatious,  but  in  the  chronic  form  it  docs  not  occur  imtil 
the  filial  and  closing  stage,  when  tho  obstruction  has  become  acute. 
In  collapse  the  patient  is  pmstiated  with  weakness,  he  is  anxious 
and  restless,  the  pnlse  is  rapid,  small,  and  thready,  the  tcmperatui'e 
■■■ubnormal,  and  the  ukin  and  extremities  cold  and  claumiy  with  sweat. 
^K  Collai»se  in  acutu  intestinal  ot>struction  is  the  residt  of  tliree  causes, 
^Hny  one  of  which  can  produce  collapse,  but  in  acute  intestinal  ohstmc- 
^^on  they  are  combined  until  the  profound  and  terrible  coUapse  which 
immediately  precedes  death  results.  Thtve  cuu^ck  ai^ : — (I)  An  acnti* 
lesion  of  the  t«rroinations  of  the  splanchnic  and  pnenmogastrie  nen-e-s 
in  the  abdomen ;  (3)  depletion  of  the  fluids  of  tho  body  by  the 
piT>fuso  vomiting  and  sweating,  which  produce  a  concentration  of 
the  bloo<l  :  (3}  intoxication  and  infection  by  the  decomposing  products, 
arrested  by  the  obatructinn,  and  by  Imcterial  invasion.  All  three  of  these 
causes  play  a  part  at  various  stages  in  the  pro<Iuction  of  colla{)se  in  acute 
strangulation  of  the  intestine.  In  the  tcnninal  collaiwe  of  chronic 
obstruction  the  third  is  the  predominant  cause  and  to  a  less  degree  the 
second,  whilst  the  firat  takes  scarcely  any  part  (1)  The  reflex  nervous 
factor  has  lieen  fully  investigated  experimenudly  by  Bezold,  Goltz, 
Bernstein,  and  Ludwig  and  Asp.  The  tii-st  otTect  of  a  violent  stimulation 
of  the  vagus  in  ih*-  abdomen  is  to  slow  tho  pulse,  and  thii;  is  somelinies 
seen  in  the  early  stages  of  any  ariitc  abdominal  lesion.  The  subsefjuent 
result  is  paralysis  of  the  cardio-irdiibitory  centre,  and  thi^  pulsu  becomes 
rapid.  Severe  lesions  of  the  vaso-conetrictor  branches  of  tho  splanchnic 
nerv(»  at  first  produce,  a  transient  constriction  of  the  vessels  and  a  rise 
of  blood-pressure,  which  in  turn  slows  the  rate  of  tho  heart.     This  rise 


soon  pa6se«  off  and  (he  abdominal  arterioles  are  panlyaed  and  the  vitcera 
become  engorged  with  blood,  the  blood-pressure  falls,  and  tho  heart  b««n 
faster.  The  superficia)  veeitels  are  depleted  of  blood,  the  radial  an) 
other  "aocessiblo  arteries  are  small,  and  the  puke  thin,  thready,  and  w<»li. 
The  fikiri  itt  pale  and  cold,  espectaUy  in  the  extremities — the  hands,  fwi, 
nose,  and  ears.  The  cercbml  circulation  is  small  and  precarious,  and  Ui 
this  must  be  attributed  the  anxiety,  fejir,  and  restlessness.  The  cerebral 
anaemia  also  reduces  the  tone  of  the  cardio- inhibitory  cvnt4-e,  and  iu  thia 
way  quickens  the  pulao.  The  centre  which  coutrols  sweating  is  al» 
intei'fercd  with,  and  the  patient  is  Imthed  in  a  cold,  profuse  i>«rs]iiratJon. 
Probably  th«  thermogenic  centres  are  also  more  or  less  paralysed,  for. 
as  Leiclitenst«rn  hiis  pointed  out,  not  only  ai*e  surface  teniperatnref 
depressed,  but  tho«o  taken  in  the  rectum.  (2)  The  depletion  of  water  by 
vomiting  and  perspiration.  In  acute  intestinal  obstruction  the  patient 
frec|uenlly  vomits  pints  of  fluid  in  addition  to  tliat  which  he  lane 
by  profuse  sweating  and  passes  as  urine.  Any  fluid  dnmk  is  often 
rejected  at  once  by  the  stomach,  and  the  attempt  to  take  liquids  by  th« 
momh  in  abntidoued.  A^  a  result  theru  is  rapid  loss  of  weight,  the  blood 
is  concentrated  anil  becomp«  more  viscous,  and  probahl_v  all  tliy  tissues  of 
the  body  are  similarly  depleted.  The  most  obvious  sign  of  this  rajiid 
depletion  of  Huids  is  the  falling-in  of  the  cheeks  and  eyes.  Tho  latter 
liecorae  "  ringwl "  and  the  wholo  face  is  pinched.  The  tongue  is  dry, 
small,  and  wrinkled,  the  secretion  of  s:iliva  stops,  the  skin  is  wrinkled, 
and  the  urinary  excretion  is  dimirishod  or  even  snppreftseri.  Whilst  ibis 
is  mainly  due  to  the  shortage  of  Quids  in  the  body,  the  great  fall  of 
blood- pressure  no  doubt  also  plays  a  part,  especially  in  the  failuru  of  the 
glomerular  excretion  of  the  kidney.  At  one  time  it  was  held  erroneoiuly 
that  the  diminution  of  urine  was  dno  to  only  a  smaller  part  of  the 
intestine  being  available  for  absorption,  and  therefore  that  the  degree  M 
anuria  was  an  indicLtinn  as  to  how  high  up  in  the  alimentary  canal  tha 
obatniction  was  placei).  This  is  true  only  in  so  far  that  vomiting  and 
colUipse  arc  proportioual  to  the  pi-oximity  of  the  obstniction  to  the 
stomach,  and  it  h  the.'n:  factors  which  diminish  the  excretion  of  urioe 
According  to  Nothnagel,  the  concentration  of  the  blood  may  rcacli 
2-1  per  cent  of  its  voUime,  awl  the  percentage  of  haemo^obin  is  corre- 
spondingly increjised.  This  is  no  doubt  an  important  factor  in  mincing 
still  further  un  alroiiily  we:ikene<l  ciix'uhition,  and,  a^  in  severe  cholera,  is 
probably  res|Km8ible  fur  muscular  cramps,  ospeciall}'  iu  the  cdves,  and  for 
such  unusual  and  rart>  cendiral  symptoms  in  intostiiud  obstruction 
as  coma,  delirium,  and  con^nilsions.  (3)  Intoxication  and  infection  fn»ai 
the  obstructed  bowel.  In  tho  final  phase  of  acute  inteslinnl  olwtruction 
or  of  chronic  olwtruction  which  has  become  acute  and  al>!Kilnte  the 
patient  presents  a  pictnre  of  profound  |ioisomng.  He  lies  pmi«trat«  and 
colla{)9od  in  bed,  wastc<1  L»  a  grt^y  ,iritnnt  shadow,  with  sunken  eyea  and 
fingers  wmidering  aimlessly  over  the  bedclothes.  The  skin  is  corcird 
with  a  clammy  sweat,  and  his  parchc<l,  cracked  tongin*  can  produce 
nothing  but  a  hourse   whisper.       His   pulse   is  nnconntnble   and   bu 
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irregnlar,  sighing  and  flickering  as  thaugh  nbaut  to  oea«e 
for  ever.  Yei  ho  seems  to  suffer  little  pain,  only  to  be  hmmtod  hy 
a  iiiiiueluss  di-ead  This  6nnl  stugo  of  cotl.-ipse  is  duu  to  the  ithsorption 
of  poiHitiH  fi-om  the  obstinictod  coil»,  und  Ivsk  fi-t-quciitly  l<i  scpticaomiH. 
The  list  of  poisons  is  extensive,  but  it  h  nncertiuu  wbirli,  if  any,  prodiico 
these  «ymptflni9  of  aapraomia.  Tlieae  pnistitis  are  the  proclucts  of 
the  (tct'omposiiion  of  proteins  in  the  stagnant  contents.  Indol,  phenol, 
skntol,  Kn(l  m-onmtin  oxy-ucids,  hydrogen  disnlphide,  acetone,  and  diaectic 
acid  have  al)  been  criidJted  M'ith  a  share  in  the  production  of  this 
condition.  Others  have  regarded  the  poison  as  an  alkaloid,  or  the 
product  of  the  bucilhis  of  nialignunt  ocdcnm  oi  of  the  colon  bticillns. 
Some  s{K»:iid  symptoms  injiy  l>c  attributed  to  this  tcrtniiml  siij^ruemia  and 
Hpticnemia,  such  an  dttliriuni,  coma,  pyrexia  not  due  to  jieritnnitiit,  und 
nephritis  when  it  occurs. 

In  ooni'lusion,  it  may  he  pointed  ont  that  collapse  due  to  rcHex 
nervous  causes  is  abolished  in  an  hour  or  so  by  morphine,  and  that  that 
due  to  depletion  of  fluids  can  be  i-upidly  met  by  saline  transfusions,  so 
that  these  two  causes  together  need  offer  nu  insnmioun table  obstacle  to 
recovery  after  the  cause  of  the  olmtniclion  has  ht*en  removed.  On  the 
othur  hand,  when  the  collapse  of  obstruction  is  due  to  sapi-ftemia  or 
septicaemia,  the  roost  successful  operation  will  usually  fail  to  save  the 
patient 

JV  Cmtdilion  of  (hf  Bowels  in  IntrntiiKtl  OhHrncUon. — In  partial  obetnic- 
tioii  a  diminished  quantity  of  faeces  and  tlatns  |iii»9es  through  to  the  intes- 
tine IkIow,  and  the  faeces  fre^ptently  accumulate' for  some  time  in  the 
colon  before  they  excite  the  desire  to  deferjite.  The  flatus  is  voided  daily, 
and  an  enema  will  at  any  time  rea^lily  empty  the  colon  of  the  faet-es  and 
flatus  it  may  contain.  This  condition  is  known  as  one  of  "  irregular  and 
|Hutikl  consti|}ation."  When  the  mucous  membrane  of  the  colls  almve 
the  stenosis  is  inttamcd  atiil  idceratet],  frequent  fuiH  motions  may  be 
jiassed  contabiiug  blo>j<l  ;itir|  iniictiH-  TliiK  coti<lition  is  one  nf  '*  initative 
diarrhoea."  When  licute  strangtdation  has  takun  place  the  ImjwgIs  are 
»•  a  nile  in  a  condition  of  '*  absolute  corstiiKttion.''  Neither  faeces  nor 
flatus  are  voided,  nor  has  the  patient  any  desire  to  defecate.  If  an 
enema  be  adniinlstcrcd  to  such  a  person  it  is  often  ret&ined  or  is  returned 
with  little  fon:e  and  without  rustdt  iu  flatus  or  faeces,  except  perhaps 
such  as  may  be  washed  niechanirally  fi'om  the  rectum.  A  motion  is 
sometimes  jiasscd  innnedwlely  after  the  onset  of  the  pain  and  vomiting. 
On  the  other  hand,  one  may  be  voided  just  l>efoi-c  death  and  after  days 
of  absolute  consti|>ation.  The  condition  of  Uie  bi)wel  below  a  slnuigula- 
tion  appears  to  be  a  most  ciu'iutis  one.  It  has  Iwen  customary  to  speak 
of  it  OS  paralysed,  but  when  seen  at  opemtjons  or  autopsies  it  is  empty, 
contracted,  and  pule,  and  nni  lekxed  and  flaccid.  'Ilic  condition  is 
rather  one  of  inhibitory  apasui.  VVlien  a  motion  is  i)aH«ed  soon  after 
the  onset  of  the  attack,  it  is  prnlNilily  in  consequence  of  this  s^iiism  l>eing 
c«tAblisbed.  When  one  is  pas.*e(l  just  heforc;  death,  it  is  Itocaiiso  aftphyxia 
has  stimulated  ]KTifltalsiw.     In  some  cases  the  voided  matter  is  supposed 
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to  have  come  from  a1>ove  the  obstnictioii  either  W  tneHiis  of  a  performttoo 
or  owing  to  a  reliixation  of  the  parts  at  the  moment  of  death.  In  acal* 
fetrattj^ulatioii  of  tlu*  colon  t'Cnt>ftmiis  is  frcipiently  present.  Thus,  in  intiu- 
suaeepUon  aittiated  ul  the  Ueo-caecnl  valve  frec]uent  small  motions  of  blood 
and  slimo  ai-o  pa^cd.  Tuueamus  and  straining  ai-c  not  uncommon  in 
votvnhis  of  the  sigmoid  Hexurc  or  in  aciit«  oljHtruction  of  a  rancerou 
stricture  of  the  colon.  In  very  rare  instances  a  strangulated  hernia  hu 
been  associated  with  profuse  diarrhoea  ("Cholera  Hcrniaire,"  Mnl^tji^ii). 
Diarrhocji  is  avei\  rarer  in  internal  strKitgnUtion.  The  tiiiid  is  supposed 
to  he  a  ]>rtjfnBe  iiecretion  from  below  the  obstruction,  dne  to  paralysis  of 
the  mesenteric  norve«.  Some  of  thc«e  uisce  have  so  closely  resembled 
cholera  r«  to  be  mistaken  for  It. 

hiJioiHuria. — Inilol  is  produced  chiefly  in  the  small  intestine  by  the    ^ 
bftcterial  de('om|io>;ition  of  proteins.    It  is  excrettKl  in  the  unne  as  indii^^^^ 
{potassitink  indoxyl'SnIphate).     In  acute  ohstniction  of  the  small  inti^^tlH^I 
its  amount  may  rise  to  100  to  150  niillijycrains  daily  f.laff^),  the  normal 
qtiantily  being  from  J  to  20  mg.     This  inrreaae  may  be  used  in  the 
(lifl'crfnitial  diagnogjit  between  obstruction  in  the  small  intestine  ami  in 
the  colon.     When  indicaniiria  is  u'ell  marked  on  the  second  or  third  day 
of  an  uitstruetion   the  occlusion   h  in  the  small   intestine.     When  it  tf 
absent  after  several  days  of  ttuljactite  obKtnictiun  the  lesion  is  in  the  large 
intestine.      Its  presence  in  such  a  case,  however,  does  not  excUide  a  leeidti 
0$  the  large  intestine,  for  the  distension  may  have  spread  into  the  small 
intestine.     Indicanuria  also  occurs  in  peritonitis,  especially  when  diffUBt, 
in   tuberculous   nnd   typhoid    ulceration  of   the  small   intestine,   and   in 
simple  enteritis  ami  cholera.     It  is  also  found  in  the  chronic  decomposi- 
tton  of  pus  in  cavities,  especially  the  pleural  cavity. 

3.  The  Ueneral  Sy.mitoms  oy  Intestinal  OBsmucnox. — Its 
Three  Clinical  Varieties. — The  three  clinioU  vanelies  of  intastiitil 
obstruction  are  : —  {n)  Ar\ite  intestiHai  obitrueU<m .  (I)  chntac  iniattMt 
obslmdion ,-  (c)  cuses  of  rhrmic  inUsUnal  obftruction  whUh  have  term- 
noted  aaiteii/.  These  three  forms  of  intestinal  obstmctJon  present  th« 
same  symptoms,  but  in  a  ver>*  differeni  degree  ami  \-nriety.  Tb« 
clasaicai  symptoms  of  intestinal  o1>struetion  in  their  usual  order  ot 
incidence  are  |miu,  vomiting,  collapse,  coii'^tipatton,  and  the  rarjoiu 
changes  which  may  be  obsen'ed  on  examining  the  abdomen.  The  follow- 
ing claKsiRcation  summarises  the  difTerencee  presented  by  these  symptontf 
in  the  three  clinical  varieties : — 
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/*atn  i«  the  earliest  symptom  in  all  forms  of  intestinal  obstruction. 
In  acute  intestinal  obstruction  the  patient,  who  may  Ijc  in  {Mirfcct  beoltfa, 
is  Bnddenly  struck  ilown  by  the  most  sovore  nbdominal  pain  without  any 
warning.  The  puin  is  so  exceedingly  severe  that  it  doiiblefi  him  up,  is 
continuous,  and  never  remits.  At  first  it  is  stubbing,  and  is  due  to  the 
actual  damage  to  nerve-endings  in  the  iiitcetiiie  and  imnUmcum.  The 
second  pain  comes  on  in  exacerbations  of  the  first  and  is  of  a  colicky 
chiuaoter.  The  third  variety  of  paiu  docs  not  supervene  until  the 
strangled  coil  hax  bet^nme  inflamed  and  peritonitis  has  cummcuced,  and 
it  is  therefore  associated  with  tenderness  on  jialiwiiion  (r'uU  p.  71l*). 
The  pain  in  chronic  intestinal  obstruction  foims  n  marked  contnist  to 
the  above.  The  patient  has  been  in  ill-boallli  for  sotik;  cotisidernble 
time,  suffering  from  flatulence,  di^fiepsin,  and  more  or  lees  abdominal 
unrest^  and  he  has  perhaps  waited.  The  pjiin  gradually  becomes  worse 
Hurinji  twenty-fotir  or  thirty-six  honi-ti,  until  Ihf  patient  has  severe 
altAcks  of  colic :  but  these  occur  only  at  inten'ttU,  and  betMoen  the 
attacks  he  is  free  from  pain.  These  attacks  of  pniii  aro  due  to  the 
peristaltic  and  tetanic  contractions  of  the  hvpertmphip<l  intestine  ultove 
the  stenoxis. 

yomitmg  in  acute  intestinal  obstntction  usually  comes  on  half  an 
hour  after  the  pain,  but  it  may  be  delayeil  for  twelve  hours.  It  is 
characterised  by  nausea  and  severe  retching,  and  continues  without 
intermission,  becoming  worse  and  worse  until  it  is  faecal  in  character 
from  the  second  to  the  seventh  day.  The  vomit  at  first  consistif  of 
gastric  contfiDts,  then  becomes  bilious,  and  fiually  Is  a  fluid  foecal  stream 
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of  gtuthing  vomit,  which  nothing  Till  arrest  except  a  Urge  doMol  opium. 
In  chronic  intestinal  obstniction  the  vomiting  600*  not  ocmir  until 
tlie  thii"d  or  fourth  day  and  is  never  a  prominent  symptom  of  the  diM&u. 
Aii  long  as  the  patiQiit  abstains  from  food  ami  U  quiet  be  do«a  o«A 
vomit,  although  hts  may  feel  sick.  Gushing  faecal  vomiting  ta  •ddao 
seen,  and  then  only  when  the  cue  has  tarminated  acutely.  Tb«  mn- 
traat  )>eivreoi)  the  vomiting  in  actue  and  in  chronic  iut43stinal  obstniclinn 
may  1m  summed  up  as  follows  :  Tho  higher  np  in  the  alimentary  canal  the 
cause  of  the  obstruction  ik  the  more  severe,  profiiRe,  and  continuoiu  will 
the  vomiting;  bo  and  the  less  the  disteneinn.  On  the  other  hand,  (be 
lower  the  obstniction  is  in  the  intestinal  tract  tho  greater  will  be  the  dii- 
tenaion  and  the  luss  and  later  will  the  vomiting  be.  Acute  ubstruciion 
AS  a  rule  implicates  the  small  intestine  ;  chronic  obstruction  usually  the 
oolan. 

Collap$e  is  the  third  sjrnaptom  to  appear  in  acute  intestinal  obstniclioo. 
and  it  la  usually  well  mm-kcd  in  a  few  hours.  The  patient  is  pale,  cold, 
ao(]  sweating.  The  bunds  and  feet  and  the  tips  ni  the  nose  and  ears  an 
cold  and  clammy.  The  puliio  is  a  fitcble  throa<l  or  |>erha{M  imp&lpahln. 
At  first  it  may  he  slow,  but  soon  its  rate  is  increased.  The  ttim[icrature 
is  subnormal.  The  patient  auffors  from  prostrating  wcakm-ss,  dreadful 
thirst,  and  often  from  severe  cram^is  in  the  calves  of  the  legg.  Tb« 
fin:il  toxic  stage  of  collapse  has  been  described  on  p.  7 IK,  Id  obrook 
intestinal  ob«truotion,  on  the  contmry,  the  co)la{>se  is  not  often  seTcre 
until  lat«  in  the  dtsenfie,  when  tho  |mtient  is  dist«nde<l  and  poison«d  by 
the  products  of  the  bacterial  decompositjun  in  liis  alimentary  canal.  Tht 
temperatui-e  is  as  a  rule  nornud  or  slightly  raised. 

CoiistifHiiion  in  acute  intestinal  obstrnction  is  as  a  role  abeoluic  It 
is  truo  that  the  bowel  may  empty  itself  immediately  after  the  onsoC 
of  the  pain  and  vomiting,  but  after  that  neitlicr  faeces  nor  flatus  an 
passed,  nor  has  the  patient  any  desire  to  defecat&  The  be^  diagnoitK 
method  of  testing  for  the  presence  of  Jibrtnlut^-  eunstipatton  is  tho  dooUe 
tur|icntinc  enema.  Two  enemas,  containing  half  an  ouneo  or  an  acme* 
of  turpentine  in  half  a  pint  of  soap  and  water,  ahouM  bo  given  with  an 
hour's  interval.  The  first  enema  is  intended  to  wash  away  such  iaiKml 
matter  as  may  tie  contained  in  tho  rectum.  The  second  ts,  huwover,  tlu 
onenni  upon  which  attention  should  be  conoentratcd,  and  ilinw  potiita 
should  be  carefully  noted  concerning  it«  return  ;  firvt,  the  amouul  of 
faecal  mattor  and  bile  evacuated  ;  secondly,  whether  tlatas  i«  retumfid 
with  and  after  tho  enema,  and  for  this  reason  care  must  be  osumaad 
that  air  is  n<H  inject<:^d  with  tho  enema ;  thii-dly,  whether  the  onenui  ii 
relumed  with  force,  or  merely  flows  away,  or  is  rotaincd,  for  this  is  ft 
gaage  of  the  degree  of  inhibition  of  tho  colon.  In  acute  iut«atinal 
obstruction  the  se^^ond  turpentine  enema  la  retjiincd  <<r  flows  l>ack  withonl 
much  force  and  brings  away  neither  faoces  nor  llatUH.  The  escoptioM 
to  this  general  rule  are  the  tenesmus,  which  occurs  in  intusani 
and  sometimes  in  volvulus  of  the  sigmoid  flexure,  and  the  very  rare 
of  diarrhoea  sometimes  associated  witb  any  form  of  strangiUatiou. 


The  consti{ation  in  chronic  intestinal  obstruction  presents  several 
curious  C'harftcters.  It  is  incomplete  and  iiregular,  tho  (Mitient  passes 
flatus  al  all  times  luid  faeces  at  irregular  intervals,  and  a  turpentine 
enema  will  alwayn  readily  empty  the  rectum  uf  its  contents  of  flatus 
and  faecea.  Frequently  diarrhoea  alteiTiiLtea  uitli  eunitipation,  or 
scyliala  are  passeil  in  a  fluid  stool.  Snmctimi's  there  is  a  paggjige  of 
blood  mixed  with  alimo.  One  of  the  earliest  sijins  of  an  ulceratinjt 
cancerous  {rro\rth  low  down  in  the  colon  is  *' moniin^  diarrhoea,"  that  is 
to  8ay,  as  soon  as  the  patient  rises  in  the  morning  he  ia  obliged  to  paRS  a 
fluid  motion.  If  thin  stpi  appear  in  a  man  over  40  who  has  had  no 
previous  abdominal  trouble,  and  espi-eialjy  if  it  be  u^soeialcd  vilh 
flatulence,  the  rectum  should  lie  examined  and  the  abdomen  palpated  for 
a  carcinoma  of  the  colon. 

7'hf  abdominal  fjMmiiiaJi'm  in  the  early  stages  of  acute  intestinal 
obstruction  as  a  rule  ruveab  very  little.  The  abdomen  is  usually  Hat, 
not  distended,  rigid,  or  tender.  In  intussusception  and  volvulus  there 
arc,  however,  weIl-marl(oil  signs.  An  intuKi<u  seep  lion  can  \>c  felt  under 
an  anaesthetic  in  nlwiit  three-quarters  of  the  amett  as  a  Bausageshaped, 
tender  t^imour  which  lianluns  and  softens.  A  volvulus  will  greiitly 
distend  the  abdomen  and  render  it  extremely  tender  quite  eaily  in  the 
disease. 

In  chronic  intestinal  obstruction  the  abdomen  is  distended,  frequently 
to  an  excessive  degree.  Tho  most  certain  sign,  however,  of  chronic 
obstruction  is  visible  {>eriHtalsi5.  When  in  a  caae  of  steno.'u's  uf  the 
intestine  tho  light  is  arranged  so  as  to  strike  transversely  across  the 
alHlomen,  and  the  latter  is  geritiy  knea<Ied,  coiU  of  intestine  will  very 
fnrquently  be  seen  to  rise  up  and  harden  in  vermicular  contractions,  and 
waves  'if  jMjri.staLsis  will  W  seen  to  paw  fitim  one  jwrt  of  the  abdomen 
m  another.  These  movements  are  usually  asHocijited  with  borliorygmi. 
The  condition  of  intestine  revealed  by  this  sign  can  only  have  been 
produced  by  a  partial  intestinal  obatiuction  of  some  one  or  two  months' 
duration.  This  obstnictinn  has  pnHiucwl  hypertrophy  and  distension 
of  the  coils  of  gut  above  the  Ktenosis,  nnd  at  tho  same  time  emaciation 
faa6  thinned  the  alKlominal  wall.  These  three  factors  combine  to  render 
the  waves  of  peristalsis  visible.  In  extreme  emaciation  the  normal 
jntciiLine  may  be  s^^en  in  a  tttate  of  peristalsis  tlirough  the  alKlominal 
irall,  hut  the  coil?  do  not  harden  as  they  contn-ict. 

Cases  of  Chronic  Intestinal   Obstruction  which  have  terminated 

acutely.  —  In  the  ihinl  tlinicai  vatitt)-  of  inte.stinal  obstruction  the 
aymptoms  of  acute  obatniction  superveup  on  a  history  of  cbronie  olwtruc* 
tion.  The  history  is  usually  somewhat  as  follows: — The  patient  is,  as 
a  rule,  over  40  years  of  age,  mid  has  enjoyed  good  health  until  some  six 
or  nine  montlu;  ago,  when  his  health  began  to  fail,  he  became  f^nttdent, 
dyi?i*ptic,  troubled  with  abdominal  unrf.«t,  and  began  to  lose  flesh 
Gradually  attacks  of  colic  came  on,  and  lioeame  more  frequent  and 
severe  as  time  went  on.  These  attacks  were  accompaiiie<]  by  severe 
pain,   alxlominal   distension,   con8ti|>atton,   and    |Kirhiip9    by    vomiting. 
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These  attacks  were,  however,  relieved  by  vigorous  purgatives  sod 
anomae.  The  present  attack  commenced  like  the  othora,  with  a  mor* 
or  less  gnuliial  onset,  and  after  some  twelve  hours  or  so  raacbcd  a 
clinmx.  When  seen,  the  patient  presents  all  the  symptoms  of  acute 
intAittinal  oltstniction,  hnc  in  a  less  sovero  form  than  in  strungtihitidn ; 
tho  iwin  is  lesa  icrrilile,  the  vomiting  not  so  persistenr.  ami  s^fvert.  and 
coi1ajis«j  ntit  well  marked.  His  bowels,  on  the  oiher  hand,  »sv  al«>ulut«t) 
constijjateiK  and  enemjis  produce  no  result.  Moreover,  in  marked  «o 
tmst  to  nearly  all  cases  of  strangulation  of  the  intestine,  his  ab<lomcD  i» 
distendcJ,  and  tihows  colls  of  iiitesliuc  in  vigorous  pcristalijis.  This  laUr 
sign  cleai'ly  indiaites  that,  however  acute  the  present  attack  may  b^ 
progressivo  ob^itrnction  has  existeil  for  stime  months. 

Opinm. — The  symptoms  characteristic  of  the  three  forms  of  intesltiMl 
obstruction  are  clear  and  obvious,  but  tlicy  can  all  be  made  to  disappear 
by  the  ivlmiuistratiun  of  opium  in  large  doses  without  changing  ibr 
gravity  of  the  condition  or  preventing  the  progroaa  of  the  case  tu  a  fiual 
termtnatioa  On  a  priori  grounds  opium  should  never  be  adntiniM4.*red 
to  an  acute  abdominal  case  until  either  the  diagnosis  has  been  ost.tblished 
or  the  pHtient  has  finally  rufui9e<I  u[>cration.  The  result  of  th«  admbi*- 
tration  of  a  lat^  dose  of  opium  to  a  case  of  acute  intestinal  ohetruetioa 
is  surprising.  The  pain  is  relieved  within  an  hour  and  the  vomiting 
ceases,  the  patient  grows  warm  and  comfortable,  the  collapse  disntipcar^ 
and  the  pulse  becomes  once  raoi-e  full,  regular,  and  strong. 

It  is   often  essential   to  know  whether  upium   has   been   al 
administered  to  an  acute  abflomina]  ca^se ;  for  if  so,  allowanc«  mi: 
made  in  the  consideration  of  every  si^n  and  synipt^^m,  and  little  wei^bt 
attached  to  their  abaeucu  in  stich  a  case.     The  signs  M-hich  tndicatv  th* 
administration  of  upium  are  the  iiin-{K>int  pupil,  the  purple  flushed  cheek, 
and  a  dreamy  tone  of  voice,  «asily  recognisnd  with  a  little  practice. 

4.  TiiK  Ulauxosis  of  IxTEsiiNAi.  ( Jbrtri' CTio.v. — The  diuguoaisef  X 
case  of  iiucatinsl  obstruction  may  be  divided  into  threo  stages,  (i.)  The 
fveneral  r)iagno9i8, — .\  carefiU  review  of  the  sign?  anil  t^ymptotus  of  die 
case  will  shew  whether  there  is  mechanical  olwtrnction  of  the  intostine 
(ii.)  The  Ditruruntiul  Diagnosis  of  the  diflferout  Caiues  of  Inlestinil 
Obstruction. — ^VTien  it  has  been  proved  that  the  Iwiwel  is  olwtruct*i 
ami  by  some  organic  and  for  the  most  part  reme«liah1ts  cause  within  the 
abdominal  cavity,  the  next  step  is  to  naccrtjiin  the  nature  of  the  am* 
(iii.)  The  Ditrereiitiid  Diagnosis  from  Rimilar  conditions. — The  pmagp  of 
food  along  the  iiii^-Mtiiie  may  be  arrestf^l,  however,  by  many  oonditrao^ 
which  are  not  rbisse«l  under  organic  intestinni  obstruRtion.  ami  in  th^ 
thinl  stage  of  diagnosis  these  dynnmir  conditions  must  bo  exclud^f 
Such  are  external  hernia,  [HM'itonitis,  iinncrcatitis.  embolism  and  thmnt 
botis  of  the  mesenteric  vessels,  toxic  conditions,  and  ncrvotu  dermn^c 
menta  of  the  intestines. 

(i.)  The  General    Dlatmosls  of  Intestinal   Obstruction. — The  dia- 
gnosis   of    iiitfstinid    obstruction    is    made    from    the    presence    of    tl 
symptotns  considered  in  the  last  section.     A  careful  review  of  the  cat« 


will  noL  only  shew  that  organic  intestinal  ohstniction  is  preeeot,  tiut  wi]l 
rIw)  nervG  to  place  the  caae  iimler  itfs  appiiopriftte  clinicnl  hpading  of 
Mcute,  chroiiic,  or  a  chronic  awe  which  lias  terminnted  Jicutely.  The 
common  cjuises  of  e«ch  of  these  varieties  mny  now  be  cnumembed. 

(A)  j^cuU  intfstinal  obshiiction  is  luually  due  to  intiiKKuaccption,  fuinds, 
volvulus,  gaU«toni_>»,  internal  hernia,  or  apertures  (B)  Chronic  ititt'Minal 
(JiAlnirtimi  is  usiuilly  due  to  cancerdus  stricture  of  the  colon,  faooal 
Rcctimulntion,  chronic  intuBsusceptiun,  stricture  of  the  snuill  intestine, 
pn>B5iire  on  tfao  intestine  fn>m  .without-  (C)  CfUfj  cf  nhroaic  intn'tinal 
itifiruciion  tehkh  have  (ermijuited  atuUt;/. — The  caiiaee  of  the  chronic 
obetiiiction  are  those  ^ivon  aboro.  Tho  acuto  termination  is  due  to  the 
impaction  of  u  foreign  body,  bending,  kinking,  or  volvuhiB  of  the  intt-s- 
tine  above  the  stenosis,  or  to  iicute  jmralysiH  of  the  intestine.  This 
cla«sifi cation  in  convenient,  anH  for  the  most  part  tniRrwnrthy,  htit  all 
the  causes  of  acute  obstruction  given  ul»ovo  may  exceptionally  produce 
subacute  or  even  chronic  symptoms,  and  they  are  then  very  liable  to 
be  wrongly  diagnosed. 

Up  to  this  point  the  diagnosis  of  intestinal  obstruction  is  comjtara- 
tivcly  easy,  but  the  solution  of  the  pro^'lem  ba  to  the  exact  cause 
responBiblc  for  the  olifitnictinn  rerjuircs  an  invciitigation  conduct^  with 
ihi!  ukikL  critical  care,  and  it  must  be  admitted  that  it  Is  often  impossible 
to  came  to  a  reliable  conclnsinn. 

(ii.)  The  Differential  Dla^osls  of  the  different  Varieties  of  Inc«9- 
ttnal  Obstruction.— In  otdcr  to  discover  which  p«rticu]m-  form  of  intes- 
tinal obRtriictioti  is  present  two  methods  may  be  adopted.  The  inves- 
tigator may  compare  the  dcn^'riptions  of  a  complete  list  of  c:ause»  with 
the  case  in  point,  and  select  that  which  mo«t  nearly  Ijillics.  This  method 
of  dia^osis  is  only  possible  for  a  medical  mait  who  from  long  experience 
is  able  to  recugniee  diseases,  as  he  does  faces,  at  sight ;  others  must  be 
conteot  to  renew  carefully  each  point  in  the  history,  symptoms,  and 
signs  in  turn,  and  thus  determine  to  which  fMi-ticular  cause  it  points.  A 
review  of  the  infnmuition  so  gained  will  fretpientty  lead  to  an  almost 
cert'iin  diagnosis. 

A  hifioiii  of  prenous  locjilised  peritonitis  "will  suggest  that  the 
obstruction  nmy  be  ilue  to  »  peritoneal  or  omental  Kind  or  to  adhesions, 
kinks,  or  bends.  Under  this  heading  come  appendicitis,  pelvic  peri- 
tonitis, cholecystitis,  and  tuberculous  peritonitis.  Kxtemal  hernias 
which  have  been  stmngiUatod  nml  then  reduced  are  a  prolific  cause  of 
intostiail  olwtniction  by  umental  and  peritoneal  Iwnds,  whilst  iir  other 
cases  a  hcnila  has  been  reiluccd  rn  nmsx  within  the  abdomen  Ju»t  twforo 
the  onset  of  the  symptoms  of  olMtmction.  A  history  of  long-continued 
pain  ID  the  region  of  the  liver,  and  |»erbaps  of  jaundice  and  colic,  can  bo 
obtained  in  practically  every  case  of  gall-stone  intcstimd  obstruction 
{ndf  p.  74fi).  Defiidte  symptoms  of  canccroiis  stricture  of  the  colon  are 
usually  preceded  by  some  »ix  months  of  failing  health,  in  a  middle-aged 
patient,  associated  with  abdominal  unrest,  dyspeiM-ia,  Hatulence,  irregn- 
Urity  of  the  bowels,  and  wasting.     In  otiier  case^i  a  definite   history 


may  l»e  obtained  of  dysenteric  or  tiiberculoi«  ulceration  of  the  inw* 
tine  \vbi<:h  may  iii(liv;ttti  the  ])rDtNi1>Ic  cuu&l-  uf  a  stotiuais.  It)  very  nn 
inHtuixjC'Ji  u  hiHlury  ma.y  ha  oljlaincil  of  ii  sqKimltid  iiitusaiucepliun  or  ike 
pnasago  of  an  antemlith. 

Si/mf*toms. —  Oiisri  ami  Purathn. — As  the  case  can  rawlily  be 

aa  acuto  or  chioiiic  fiv>ia  the  chuntcier  of  the  ousel  nnil  the  8yni|      

iho  ciiuttes  of  acuto  and  of  chmtiic  liil-t'KtJnn]  obslrttction  given  on  p.  7f$ 
must  then   bo  recalled.     Whun   the  fiin  is  suddi'ii  in  onset  and  con- 
tinuous without  any  [wri'jd  of  relief  the  cjise  is  one  of  acute  inlestinl 
obstruction,  and  the  cause  is  one  of  those  deUuIcd  above.     On  the  otiur 
haml,  when  the  puin  i»  colicky  ami  intermits  it  is  due  to  recurrent  itata 
of  peristalsis,  and   the   otwtruction  i«  chronic  ami  partial.     The 
holds  good  with   rej'aixl  to  the  degree  and    mpi'lily  of  ou«ct  of 
a>ll4tpsr.     When  collapse  is  well   marked  within  twenty-four  hours  aamt 
form  of  stnuigulation  iu  an  a  rule  indicated.      As  regJirds  the  |K)aitioa  of 
the  ohstruccitin,  it  may  be  stated  generally  that  the  more  fre^pient,  pi* 
fuse,  and  urgent  the  tomiliuij  the  higher  up  in  the  alimentary  eanal  u 
the  ohetruction,  whilst  when  vomiting  \a  infrequent  or  only  occurs  after 
foot!,    it   may    ho    infoired    that    the  obstnictinn    is    low  down    in  tbs 
alimuntary  c;inul     The  highest  cause  of  olistruction  is  the  pitssage  yA  a 
large  gallstone  from  the  gall-blwhler  directly   into  the  duodenum,  awl 
the  vomiting  in  these  circunistiinees  can  only  Iw  defcrihed  oh  tremeniiMK 
and  it  is  often  said  to  be  fadcal  from  the  start ;  but  aa  the  stone  fiaeu-i 
down  the  inteAtino  the  vomiting  bec-omes  le^s  Revere.     Ikinds,  intenuil 
heniiaa,  and  aperturoH   implicate   the  jojurnuu  unti  ileum,  and  in   UieK 
condition'^  tho  vomiting  is  frequent,  severe,  early  Itccomcs  faecal,  and  v 
comparable   to   the   vomiting   seen    in  a  strangulated  external   hemiit 
Intussusception  is  nearly  always  in  the  ileo  coead  region,  and  vomitini; 
10  not  a  special  feature.     The  child  usually  vomits  two  or  ihrvr  iroM 
directly  after  the  onset,  but  after  that  there  are  often  lung  intervals  mA 
the  vomited  matter  only  becomes  faead  after  scvend  days.     Malign*nt 
strictui-e  is  in  the  great  majority  of  cases  in  thi^  sigmoid  denture  or  llw 
rectum,  and  accordingly  the  vomiting  ia  late,  infrequent,  and  only  after 
food.     Indeed,  patienu  often  say  that  since  they  took  to  a  fluid  dii't 
they  have  not  been  sick  at  all.     In  volvuliu  of  the  sigmoid  flextir<v  tt> 
most  usual  positiuu,   vomiting  is  of  very  subonlinate  im)>ortanre,  iml 
thus  cuntmats  with  the  acnt^  clinraclcr  of  the  onset  and  of  the  othff 
B^'Uiptoms.      In  a  cjise  under  my  care  the  patient  did  not  vomit  at  Jl 
during  the  whole  course  of  his  illne^.     When  vohtiliw  of  the  caecnro  <» 
present  vomiting  is  about  as  prominent  as  it  is  in  intussusceptioiL 

Flatulence  aiul  muthling  of  %cind  altout  the  abrlomen  with  difficulty 
in  the  pftssage  of  flatus  by  the  bowel  point  to  a  paniid  obetnKtiQiit 
probably  duo  to  a  stncturc,  a  kink,  or  sultucute  strungidatiun  henntb 
a  band.  The  amount  uf  distension  and  the  size  and  niluatian  of  ihr 
dietonilod  roils  of  intestine  will  help  to  indicate  the  poaition  of  th' 
obstruction. 

When  it  is  clear  from  the  other  signs  and  symptoms  that  a  earciouBW 


'^g  presenL  in  the  colon  the  gituation  of  this  carcinoma  can  be  settleil  with 
A  cnngidemhle  dcgrae  of  c*nainty  by  a  cortBfui  inqniiy.  The  jwlieni 
will  frequently  describe  how  the  vrind  invariably  rumbles  along  a  certain 
cuiir«e  in  the  abdomvn  and  U  arreaicd  at  a  i-ertain  point  where  at  the 
end  of  ft  wave  of  t;oritniction  a  griping  pain  is  felt  Soniutinitis  he 
describes  a  ma^  which  rises  up  at  sucb  times  and  is  dispersed  by 
rubbing  with  the  hands.  After  such  a  spiism  be  says  the  wind  dispenics 
upwarda  and  is  not  passed.  When  such  rumbling  and  pain,  are  con- 
fined to  the  right  loin  we  may  infer  that  the  obstruction  is  at  the 
hepatic  flexure.  When  they  pass  up  the  right  loin  and  across  the  upper 
pai-t  of  the  alxlonicn  and  the  |Miin  Is  in  the  \vll  hypochon<lrium  a  carci- 
noma of  the  splenic  flexure  is  usually  present.  When  the  wind  rumbles 
down  the  left  loin  and  the  ])ain  is  felt  in  the  hypogastric  or  left  iliac 
region  the  oVwtruction  is  probably  in  the  sigmoid  flexure  or  upper  part  of 
the  rfctum.  This  latter  group  of  symptoms  is  that  more  often  on- 
counl«red.  Tenesn^tu  itidicat«a  that  the  colon  is  implicated  ;  it  occurs 
in  obstruction  due  to  intussuscoptian,  volvulus,  cancer  of  the  colon,  and 
pressure  on  the  colon  from  without.  Tho  |iasRage  of  hUx^d  and  jtWnif 
points  to  intussusception  or  to  ulcemtion  of  the  colon  which,  although 
more  often  malignunt  in  cases  of  intestinal  obstruction,  may  be  innwent 
and  due  to  dysentery  or  syphilis.  The  two  common  causes  of  blood  and 
alime  in  cases  of  olietmction  are  cancel'  and  intussusception,  which  are 
easily  distingiiisbed  by  the  age  of  the  patient^  and  the  presence  of  a  suusage- 
sbaped  tumour  in  75  per  cent  of  iutussusccjjtiona. 

Si^g. — j4ge. — When  a  baby,  whose  anus  and  rectum  are  apparently 
normally  formed,  suffers  from  its  birth  from  either  a  total  obstniction  of 
the  bowels  or  a  very  advanced  degree  of  constipation,  it  may  bo  infeiTed 
that  a  congenjtjd  malformation  of  tbo  intestine  iti  present.  Such  mal- 
formations take  the  form  of  broaches  of  continuity,  septa,  strictures,  or 
in  the  cas^  of  congenital  idiopathic  dilatation  of  the  colon  it  is  probably 
a  diminution  or  absence  of  the  nervous  reflex  action  of  defecation.  It  is 
highly  probable  that  intestinal  obatrnction  in  a  baby  during  the  firat  two 
years  of  life  is  due  to  intussusception,  especially  if  it  >«  a  male  child. 
Meckel's  diverticulum  causes  trouble  for  the  most  part  in  childhood  or  in 
early  adult  life.  Patients  with  cancer  of  the  colon  are  as  a  rule  over  40, 
but  it  must  always  be  remembered  that  this  form  of  carcinoma  may  occur 
at  an  e:ulier  age  than  any  othi-r.  Faera]  accumulation  is  a  disease  of 
later  life.  The  only  form  of  acute  intestinal  obstruction  which  occurs 
almost  in\'ariably  at  an  advancwl  ago  is  that  due  to  imi.'w;tiori  of  large 
gall-stones  in  the  intestine-  The  average  age  of  these  pittiente,  who  are 
nearly  always  fat  women,  is  about  BO  years.     {J'i/if  p.  744.) 

The  amount  of  dt^/'ttsioit  is  usually  an  indication  of  the  position  of 
the  obstruction  in  the  alimentary  canal,  and  of  the  chronicity  of  the 
condition.  Tims,  the  grt-^te-st  degree  of  disten.'^ion  is  reached  in  con- 
geniul  constipation  persisting  into  adult  life  ;  one  such  patient,  who  was 
popularly  known  as  the  lialloon  man.  attained  to  the  gigantic  girth  of 
86A  inches  (Formad).     Cases  of  acquired  faecal  accumulation  also  shew 
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very  great  dUtAnsion.  CAncerous  etrictiir^s  of  iho  rectum  Ami  agmoid 
flexure  frequently  lead  to  huge  dist^tision  of  the  AMomen.  It  mi^  U 
suited  indeed  that  grcal  diateiwion  in  iiitcstiiml  obstructiou  al<nrayB  |XAitU 
to  some  cauM  in  ifae  culoii,  and  that  it  is  seldom  very  great  unlen  tfao 
f&use  l»e  iu  the  lower  colon  and  of  coriRiderable  duration.  A  partiil 
exception  to  the  above  statement  Is  volvulus  of  the  gignioid  flcrore,  in 
which  the  oilsoc  of  distenjtioii  is  very  acute  and  the  Hbdon)i>n  bccumfli 
oxceeilingly  xenm  in  one  or  two  daya  ;  but  in  thin  ra«e  the  di*it*n*inn  ii 
not  the  i-esnlt  of  slow  accunniiatiitn  of  faocal  matter  above  the  olistniction. 
but  of  the  rapid  furmutiun  of  ga»  in  the  tn'ii)ii:d  intestine  due  lu  inter- 
ference with  its  circulation.  Cancer  of  the  iliH>-caecal  valvu,  chronic 
intusKU»ception^  simple  Atrictures  and  kinks  of  the  lower  ileum,  and  the 
subacute  and  chronic  forms  of  incnrceration  under  and  over  a  band 
implicating  the  same  piirt  of  the  intestine  may  lead  to  very  conndermUe 
distension  of  the  abdomen,  but  in  these  cases  the  characteristic  Udder 
arrangement  of  dilated  ttraall  inteatinea  ia  ftet^n  atibotigh  the  lower  coili 
may  reach  so  Urge  a  di;imeter  as  to  ))o  mistaken  for  large  intestine 
Aout«  strangulation  l>y  I»and9,  internal  hernias,  or  apertures  usually  oocon 
in  the  middle  and  upper  parte  of  the  ileum,  and  is  seldom  associated  with 
distonftion  until  peritonitis  has  sot  in  and  has  produced  paralysis  of  th* 
giit^  Large  gall-stones  during  their  passage  down  the  jejunum  produM 
no  appreciable  diat«usion.  If  they  remain  im)>act«d  in  the  lower  ilctns 
for  several  days  the  al)domen  may  become  greatly  distended,  eapcdally 
when  peritonitis  has  supervenod. 

Tujnwura  are  sometimes  felt  in  aseociaUoti  with  intestinai  obMruction ; 
in  intussusception  the  chunu^terixtic  sauBago-ebaped  awelUng  niay  be  felt 
under  an  anaesthetic  in  about  thrt!e-quart«rB  of  the  caeM,  and  usiiaily  in 
the  left  loin.  In  obstruction  due  to  pressure  upon  the  intestine  fnim 
without  the  tumour  or  swelling  can  oft«n  tie  felt  on  a  careful  ahdoraiiul 
examination,  if  the  di9t«nsion  is  not  too  great,  or  by  the  vagina  or  reeoai 
when  the  tumour  ia  werlged  in  the  pelna  8nch  swellings  are  iJv 
pregnant  uterus,  fibroids  of  the  utcnis,  cysta  and  tumours  of  the  ovary, 
sarcoma  and   cancer  oC   the   prostate,  pelvic  abecessoG,  n-'  ■  ••^ 

sarcoma,  tumours,  cysts,  and  absceseas  of  the  kidney,  and  in 

various  (situations.     Gall-stones  cinsing  intestinal  olwtmction  havT  b«» 
felt  in  the  region  of  the  ileo-caocal  valve  or  in  the  pelvic  pouch  in  isohtsil 
instances.     Cancers  uf  the  colon  can  rarely  be  {.mlfiutei)  on  account  of  ih* 
greatly  distended  pouch  above  them.     Volvulus  and  acute  dil&tatiou  of 
the  caecum  complicating  a  cancerous  stricture  of  the  colon  cun  often 
felt  as  a  definite  rounded  swelling  the  size  of  a  foetal  head,  and 
on  percussion. 

Contractinff  rmb  of  inieifiing^  seen  through  the  abdf)minal  wall  and  fvIcJ 
to  harden^  indicate  that  there  is  partial  ob^itructiim  of  at  least  some  days 
duration.    Coils  of  normal  intestine  are  Donietimes  seen  slowly  oontiiMiting 
through   a  greatly    emaciated  aMominal   wall,  but  differ    '  '  -w 

indicating  obstruction  in  the  alitionce  of  dilatation  and  of  '>  ,  a* 

they  contract. 
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CotUrading  roils  uj  larye  inh^/Iine  lire  found  in  the  region  uf  the 
abdomen  apprnpiiate  to  theto,  ami  tbty  are  usually  over  thr»e  inches  in 
diameter  when  they  harden.  They  are  most  frequently  seen  in  the  cnse 
of  a  carcinoma  of  the  upper  part  of  the  rectum  or  the  lower  part  of  the 
iiginuid  Huxui-c,  and  urc  silunlud  iti  that  ciuu  iti  the  left  iliac  fossa  or  the 
hypog:istnc  region.  It  ehuiild  l>c  rcineml)erei}  lliat  wavea  of  peristalsiit 
pass  in  the  transverse  colon  from  riglit  to  left.  A  dilated  Btomacli 
frequently  occupies  the  same  region  of  the  ahdomeii,  hut  in  this  ca»c  the 
waves  pan  from  left  to  HghL  Viaibk*  coutraclion  of  the  Iranftverse  colon 
i%  however,  rare.  When  it  does  occur  it  is  often  due  to  a  cancerous 
stricture  at  the  splenic  Qexiirc,  and  the  waves  do  not  then  pass  to  the 
descending  colon  and  the  sigmoid  flexure.  The  caecum  may  be  seen  and 
felt  dilated  and  contiitcting  in  aome  of  the  sulxicutc  cases  of  dihttation  of 
that  \-i«cu».  The  malignant  stricture  in  such  ca-sen  in  frequently  at  the 
hepatic  or  splenic  flexuiv  of  the  colon,  although  it  may  be  in  the  sigmoid 
flexurei  In  mo«t  cases,  however,  the  dilatation  is  so  acute  and  the 
istonsion  so  great  that  the  organ  is  seldom  able  to  contract.  Faecal 
iimulation  uLiy  give  rise  to  a  contracting  colon,  u^nally  in  the  sigmoid 
flexiu-e,  which  may  become  so  greatly  dilated  as  to  Oirciipy  alnjoai  any 
jiart  of  the  ubdoniinal  cavity,  but  perhaps  the  commmiost  position  of 
the  cnntracting  coil  is  below  and  to  the  right  of  the  umbilicus.  The 
upper  parts  of  the  colon  are  seldom  seen  or  felt  to  conti-act  in  faecal 
accumiLJation,  although  they  may  be  gnaitly  dilated. 

CvntractiHtj  aoih  of  small  mtt^Hne  assume  the  well  ■  known  ladder 
arrangement,  and  are  located  in  the  central  regionn  uf  the  abdomen. 
The  largest  coils,  which  stand  out  prominently  at  the  end  of  a  wave  of 
peristalsis,  are  as  a  rule  on  the  right  side  of  the  aMomen  below  the 
ambilicuB.  Those  lowest  coils  in  chronic  cases  may  be  dihited  to  a 
diameter  of  2^  to  3  inches,  and  it  is  often  hard  to  hclicvc  that  they  are 
indeed  small  intestine.  The  cause  of  the  olwtmction.  is  seldom  lower 
tiuin  the  ileo-caecal  valve.  In  othi.'r  words,  the  small  iut«.st.inc  is  seldom 
seen  dilated  and  contracting  as  the  result  ol'  ol^tniction  in  the  large 
intestine,  although  this  may  occur  in  rare  instances  at*  shewn  in  a  case 
figured  by  Nothnagel.  The  great  capacity  of  the  caecum  and  the  tenuity 
of  itfl  wiJI  appears  usually  to  act  as  an  cthcient  block  between  these  two 
aoctions  of  the  intestine.  The  causes  of  contracting  coils  of  small 
inte.<ttine  are  chronic  intussusception  at  the  ileo-caecal  valve,  malignant 
stricture  of  the  ileo-caecal  valve  and  small  intestine,  simple  strictures, 
^Mihesions,  kinks,  bonds,  and  incarceration  over  or  under  a  Ijand,  the 
^Hnt«r  causes  being  often  the  rcstdt  of  appendicitis. 

^^V  A  Tvial  examiruitioH  will  sometimes  reveal  the  caufie  of  intestinal 
^Hbetniction,  and  should  never  be  omitted.  Cancer  of  the  tvctum  may  be 
^fell  or  seen  by  means  of  a  rectal  sjicculum,  and  the  sigmoidoscope  \vidt 
p.  8-58)  reveals  cancerous  tumours  which  are  far  beyond  tlie  reach  of 
the  finger,  bnt  are  suitable  for  resection.  Foreign  bodies,  such  as 
Murphy's  button,  enteroliths,  faecal  masses  or  largo  gall-stones,  or  the 
lower  end  of  an  intussusception  may  be  felt  in  the  rectiun.     Ballooning 


of  the  rocttim  is  often  associated  with  mab'gn&nt  stnctnn  low  down 
ill  tho  colon,  in  ihe  sigmoid  Bt'xure,  or  upper  part  of  ihu  lecuuii.  ti 
is,  howQVcr^  found  in  punlunitis,  and  niun^'  olUcr  coadiliona  in  which 
there  is  no  true  olistructiort  I  have  seen  it  in  acuto  oolitJa  in  a  JoaDi; 
man. 

Ett^num  wero  formerly  employed  by  Briuton  and  others  to  d6t«nniDA 
the  poBitioii  of  8trirLiir&>s  in  the  colon.  Tbi>  iiuaniity  of  Huid  the  patital 
could  ntUiin  wiift  ascertJuneil  and  the  position  of  the  stricture  wu  esD- 
mated  thereby ;  when  more  than  a  certain  amount  waa  retained  xb« 
obslructiuii  wm  •^upjxj^ed  to  )j«  in  the  email  intestine.  Experience  h« 
shewn  thut  this  inuthfKl  is  <{nii*i  unreliable.  Anscultation  of  tbc 
colon  after  the  mlrainiittnttion  of  an  enema  is  Imt  littls  Uva  ontnut* 
worthy. 

TAr  pitA^uje  'if  H  Aift  t»yu(f\f  is  another  method  which  has  boen  abw- 
doued  as  useless  and  misl-Mding. 

When  tho  other  conditiona,  especially  peritonitis,  which  prodnrv 
ituikftmtria,  have  hwin  excluded,  excess  of  indican  in  the  urine  on  the 
Bocond  day  of  an  acute  obstruction  shews  that  the  small  intentinc  in  im- 
plicated, and  tho  ubKunce  of  an  inercjLse  of  indic:in  after  thruo  ur  four 
days  point.-i  to  a  caui^e  in  the  colon.  It  i&  of  little  value  as  a  localJiiDg 
sign  in  chronic  obstruction  of  the  colon,  for  the  amount  ia  incroMcd 
when  tho  dititeiii^ioii  reaches  up  to  the  small  intestine  (ridf  p.  720). 

(iii.)  The  differential  diagnosis  of  Intestinal  obstruction  tnm 
similar  conditions  is  i^omctimcit  a  very  complex  and  dilli*:ult  matter. 
Intestinal  obstnirtion  ir  mistaken  for  other  conditioii^t  or  conversely 
for  the  following  reasons.  (1)  All  violent  atimtdations  of  the 
abdonitual  sympathetic  produce  the  same  sympLonii;  of  oickcuiu};  pun, 
vomiting,  co]la{j«te,  constipation,  and  frequently  distension.  Il  doti 
not  matter  whether  that  stimulation  in  producod  by  the  strnngulatitdi 
of  a  coil  of  intestine  or  by  a  renal  or  biliary  caloulus,  an  acoH 
infection  of  the  {>eritoneura,  or  the  tontion  of  a  testis  or  an  dvwud 
tumour,  {-i)  It  might  l>e  supposed  thnt  in  theee  Utter  casM  as  rm 
organic  obstniction  exists  the  l»owcl»  would  remain  open,  but  it  la* 
boen  abundantly  dcmoniiti-atcd  by  clinical  and  e\{>erimental  evideor* 
that  all  stimulations  of  the  alxlominal  symiiathetic  powerfully  inhibit 
the  movoment«  of  the  intestine  (Riyliss  and  Starling),  and  catu^ 
KpaHmodic  clo«uro  of  the  ileoM:aecal  valve  (KUiolt).  Such  spasnio<lii'  *i^ 
paralytic  forms  of  obstruction  are  son]i;tiinc;<  mast  difficult  to  di-stini;ui#^ 
from  thoflc  of  organic  origin.  (3)  Further,  since  the  mcchuniam 
intK^tiuid  peristalsis  is  most  complicated  and  exienftivc,  consisting 
complex  II euro-muscular  appanuus  with  an  extensive  \'ascular  sii;^ 
it  is  not  surprising  that  it  should  be  liable  lo  bo  thrown  out  of  ge; 
by  tho  most  diverge  causes  acting  at  diverse  points.  Thus,  an  rroW 
mjiy  bh>ck  its  arierial  supply;  thrumI»osis  may  invnde  its  Vfitis; 
poison  may  act  specifically  upon  its  rn-rves,  or  those  Wj»y  bi 
functionally  derangeil  or  be  lacerated  and  stimulated  by  a  meMut 
haemorrhage  or  inflammation.     In  whatever  way  the  peristaltic 


iam  18  inhibited,  BUisia  followa  with  its  Rymptoms  of  fliBtanaion,  romicitig, 
nn<]  constipation,  and  violent  sympjtthettc  pain  and  iu  reflex  resultB 
frequently  further  conipticato  tho  diagnueis. 

The  diseases  whicli  have  been  mistakou  for  orgitnic  inlcattnjil 
obetniction  or  converaely  uru  iunumemble,  but  the  more  inipurtant  may 
bu  claSKifitid  as  follows  : — 

(ffl)  An  organic  obstniction  is  actually  prosont,  but  for  pufj-ioses  of 
treatmctit  it  ia  not  called  intoatinal  obstruction.  In  aculo  inteittiiiiil 
obstniction  tho  pi-e»«nce  of  an  I'j-ienuil  hernia  must  always  be  excluijcd  by 
the  routine  examination  of  tho  ingiiiniil,  femoral,  and  umbilical  rinj^, 
and  by  palpating  tiio  front  of  tho  abdomen  tu  exclude  a  sumll  ventral 
hernia  passing  through  tht;  Hnea  alba,  llneae  tranavjersao,  or  liueac  scnii- 
lunares,  or  bmied  in  a  fat  alxiorainal  wall.  Scarpa's  triangle  should  he 
deeply  ijaliKited  for  an  obturator,  and  Potit's  triangle  for  a  lumbar  henua  : 
the  gluteal  region  should  be  explored  for  a  sciiitic  heruia.  Stnin^ulatcd 
hernias  are  almost  always  exceedingly  tender,  so  tlial  the  patient  indicntes 
their  position,  except  in  the  aged  and  in  those  profoundly  colbipsctl. 
AVhen  the  hernia  is  only  incjircerated,  however,  there  may  be  little  local 
pain,  but  tho  severe  (>ain  fi-ora  the  coil  of  intoslino  may  l>e  referred  to  a 
point  us  high  as  the  epigastrium  in  the  eighth  or  ninth  dorsal  spinal 
areas.  A  patient  under  my  care  with  a  small  inaircenited  femoral 
hernia  conccale<l  in  a  tat  groin,  had,  in  ignorance  of  what  was  the  matter, 
actually  blistered  hia  epigastrium  to  obtain  relief ;  his  aUdotneu,  which 
shewed  visible  coils  of  intestine,  was  o[H:ned  and  the  hernia  reiluced.  It 
is  a  sen'ous  matter  to  mistnkn  /hitjU  accumuhiton  for  obstniction  due 
to  some  other  organic  cause,  since  laparotomy  performed  for  faecal 
obstruction  is  nearly  always  followed  by  a  fatal  result  This  mistake 
can  nearly  always  l>e  obviated  )>y  the  routine  practice  uf  giving  two 
turpentine  or  strong  brine  enemas  in  every  case  of  obstruction  before 
making  a  final  diagnosis.  Tho  presence  of  compacted  faeces  in  the 
ructiun  or  putty-like  tumoui-s  in  the  sigmoid  flexure,  transverse  colon, 
or  caecum,  with  a  history  of  habitiml  consti[iiaion  and  of  attacks  of 
distension  and  Toroiting  relieved  by  purges  and  enemas,  should  make  a 
diagiiosis  of  faecal  obstiuction  certain. 

{I)  The  [leritoneimi  has  been  violently  stimulated  by  infection  as  in 
acnte  (teritonitis  duo  to  the  perfonition  of  tho  api>endix,  Ktomuch,  or 
diiotlennm,  or  to  tuhercubms  [jeritoiutis.  Aciitf  pfriionUis  may  closely 
resemble  acute  intestinal  obstruction  in  its  sudden  onset  with  acute 
abilomiual  pain  an<l  collapse,  and  in  severe  vomiting  and  cuuEtiiHition. 
The  Tomiting,  however,  seKlom  becomes  faecal,  and  an  enema  will  shew 
that  the  constipation  is  partial.  Peritonitis  diB'ers  from  obstruction  in 
that  the  temporature  is  as  a  rule  raised,  the  pulse  nipid  and  wiry,  and  in 
Uie  presence  uf  the  tenderness  and  rigidity  of  the  aUdumen.  None  of 
these  signs  is,  howevw,  absolute.  The  temperature  in  peritonitis  may  be 
normal  or  subnormjd,  the  pulse  between  SO  and  itO  and  of  good  volume 
even  in  general  pui-ulent  peritonitis,  and  even  tendcrnoBS  and  rigidity 
may  be  absent  or  nearly  so.     As  a  matter  of  facl^  however,  unconi- 


plicated  cases  of  Aciite  peritonitis  are  Bflrlom  diagnosed  ae  inteetiul 
oUsiruction  or  vice  versa.  IntoAtinal  obstruction  mAV  compliciue  acuM 
peritonitis  from  its  very  onsei.  I  Iihvc  pointed  oui  tbnt  even  in  mild 
attacks  of  appendicitis  the  lost  coili  of  the  ileum  may  be  so  influaed. 
kinked,  or  twisted  and  fixed  as  to  produce  complete  intestinal  ohatrtietiiM] 
from  rhn  com  men  cement  of  the  :;ttack.  On  the  other  band  many  cam 
of  intefitiiia.1  obstruction  are  complicated  by  peritonitis,  bi  stnuigaUiioD 
uf  intestine  from  whatever  cause  peritonitis  is  usually  present  liter  ibe 
thiivi  or  fourth  day.  Cancerous  stricture  of  the  colon  fre*piently  termin- 
ates QCtitoly  hy  perforation  cither  just  above  tbo  stricture  or  in  iiw 
caecum.  Sucb  mixed  cases  of  intestinal  obstruction  and  ikcritocitis  an* 
exceedingly  difficult  to  diagnose  i«iToctly. 

TtihrrculonA  jjaitotiUM  in  inordinary  forms  ia  not  difficult  to  distjn- 
^uish  from  obstruction,  but  in  children  there  may  be  acute  and  tnuuicftt 
forms  which  arc  usually  niistaken  for  intussusception  ;  poeaibly  they  are 
due  to  the  nipture  of  a  caseoxis  tuberculous  glan<l  in  the  mesentery 
The  patients  are  dulicjite  children  from  three  to  ten  yean  of  age,  in 
whom,  aftur  a  period  of  ill-health  liisting  about  a  week,  tbere  ia  a  middea 
onset  of  severe  abdominal  jiain,  constant  vomiting,  and  con>itiT>uiion  oftea 
reaistent  to  purges  and  enemns.  Tlic  tongue  is  moist  and  creamy,  tbt 
temperature  alniut  100  F.,  and  the  puliwi  goo<l.  The  abdomen  is  tnmirl 
and  (illghtly  distended,  not  tender,  and  with  the  stethoscope  the  iutesdM 
can  bu  heard  to  contract  Free  fluid  can  often  be  detected  in  iht 
peritoneal  cavity  and  there  may  be  ]>al[)able  glands  in  the  abdomen. 
A  turpentine  enema  is  nsually  effective,  and  the  little  pationt«  ra{tidly 
convaieHce  ( 1 ).  Tuln-rculous  peritonitis  may  produce  acute  olrttniction 
by  the  formation  of  {^oritoneal  or  omental  liaiids,  or  by  generul  nutttiaji; 
and  lullicsionii. 

(r)  The  abdominal  sympathetic  syst^tm  has  received  a  violent  senMur 
stimulus,  na  in  torsion  nj  the  ioitidf,  omri/,  or  <rmriUum,  nr  in  lit/  ptusiifft  / 
ri:  bUiarv  nr  reiutl  caintlwi.  It  has  Iweti  pointird  out  that  (he  nymptomi 
of  all  nolent  stimulations  of  the  alidominal  sympathetic  are,  duH 
the  first  few  hours,  almost  identical  whnievcr  the  canse  may 
The  history  will,  however,  often  assist  in  a  diagnosis,  and  as  the 
progreases  difl'erential  signs  appear.  In  torsion  of  an  undescendoi]  testii 
the  organ  is  missing  from  the  scrotum,  and  may  be  found  at  the  internal 
ring  or  in  the  inguinal  canal.  In  a  tiristed  ovarian  tumour  there  t* 
often  a  history  of  a  previous  evvclling  in  the  iibilnmen,  nnd  the  engorged 
tumour  h  nearly  idwuya  palpable.  Moreover,  the  j^ymptoms  uf  inti*mal 
haemorrhage,  such  as  blanching,  restleasneaa,  and  a  i\in,-  pul^e.  arc  oUeu 
present  when  the  tumour  is  large  or  has  mptureil.  In  the  case  of  a 
twisted  ovary,  testis,  or  omentum,  a  turpentine  enema  will  be  foUowad 
*  by  tlie  patisage  of  some  (lutus  and  faeces.  In  biliary  colic  there  is  ofta 
a  history  of  previous  attacks,  and  the  distribution  of  the  jioin  is  mora 
or  Iprs  characterifttic  and  the  pain  may  be  followeil  by  jaundice.  The 
same  remttrks  apply  to  renal  colic  in  M'bich  alterations  in  the  urine, 
especinlly  bacmaturia  and  frequency,  are  seldom  abaent.     Thia  claaa  of 
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case  does  not  often  cause  any  difficulty  in  dia^osis  after  the  first  tweU'e 
or  twenty-four  hours. 

(rf)  The  sympathetic  nerves  in  the  mesQUterie«  have  been  violentJy 
stimulated  as  in  <kuU  panermtUis  and  haemmrhnffe  iitto  Ihf  v\ffn\irr^. 
The  pancreas  lies  at  the  root  of  the  mesentery  and  tranjn'ereo  mesocolon, 
and  is  in  intim^ite  relation  with  the  coellac  plexus  and  seniiluiiai'  gaiigliti. 
In  many  cases  tht*  descructive  necrosis  and  haemorrhage  spread  between 
e   hvyers  of  the   mesenteries   rather   than    to   the  peritonea!  ca^-ity. 

ny  attacks  of  acute  haeraorrhagic  pancreatitis  are  apyrexial.  The 
Irritation  of  the  sympathetic  ganglia  and  plexuses  produces  severe  pain, 
collaiiee,  vumiting,  and  a  small  and  feeble  pulse.  The  invasion  of  the 
roots  of  the  mesenteries  iiTiUites  the  Uratiches  of  the  splanchnic  nerves 
to  the  small  intestine  and  (mIoh,  an<l  thesp  l)eeome  distendeil  and  their 
movements  inhibited  so  that  almost  total  constipation  results.  In  acute 
pancreatitis,  boMrover,  the  pulse  is  extrnonlinarily  weak  compared  ^rith 
the  other  gympturag;  the  temperature  is  often  raisetl ;  a  tender  swelling 
may  Ite  felt  deep  in  the  epign.<qtrium,  and  an  enema  usually  produces  a 
rej^ult.  It  may  he  said  that  when  the  peritoneum  is  not  much  invaded 
ill  acute  pancreatitis  it  is  more  often  thmi  not  mistaken  for  acute 
obstruction.  Glands  or  hydatids  in  the  mesentery  may  became  acutely 
inflamed  or  hnemorrhage  may  occur  into  that  structure  under  exceptional 
conditions.  My  colle«gue,  Mr.  Roxburgh,  performed  lai>arotomy  on  a 
child  with  the  symptoms  of  intestinal  obstruction  with  mclaena,  and 
found  liJieuiDrihiigc  inlo  the  mesentery.  Next  day  the  child  developcfl 
;i  haemoiThagii'.  snmll-pox  rash. 

{e)  Some  trritation  of  tlie  gasti-o-intestinal  mucous  membrane  is 
present  as  in  araouieol  and  other  forms  of  poimmntj.  and  in  some 
epidemics  of  cholera,  mtfrie  fervrr,  and  colitis.  Acute  stnui^'ulation  has 
often  l»oen  mistfiken  for  poisoning,  especially  by  arsenic,  when  tlie 
atteiiduiLt  circiUDStanccs  were  suggestive,  and  in  some  instances,  as  in 
tlirce  cases  fjunted  by  Leichtensteni,  the  trud  state  of  alTairv  has  only 
bet!n  discovered  at  the  autopsy.  During  epidemics  many  cases  of  very 
acute  obstructiou  have  been  diagnosed  as  cholera,  especially  when 
charact«riaed  by  anuna  aud  death  early  in  the  disease.  The  mistake  is 
still   more  aasy  when   diarrhoea  is  present  with  olwtruction,  as  is  very 

ly  the  case.      A  recent  typhoid  epiilcinic  in  the  Kast  Knd  nf  London 

'*s  chantcteriscd  by  an  acute  onset  with  profuse  vomiting,  severe  oulit, 

1  constipation.      Many  cases  were   apyrexial,   fir   nearly   so   at    first. 

veral  cases  were  diagnosetl  as  acute  appi'iidicitis,  and  one  at  least  was 

lored  as  possibly  a  case  of  intestinal  obstruction.  Typhoid  spots 
ipeared  later  in  this  case,  and  a  positive  agglutination  reaction  was 
obtAitied. 

Simple  colic  due  to  the  ingestion  of  indigestible  articles  of  diet  in 
adulta    or    in    children    lias    often    Iteen    mistaken     fur    acute    internal 

ngidation.  The  vomit,  however,  is  never  faecal,  nor  the  consripa- 
n  absolute,  though  enemas  may  be  retained  from  the  shortage  of 
ids  in  the  bodv.      Acute  colitis  in  chilih-en  may  readily  be  mistaken 


for  ininssiiBceptioii  from  the  asKOciation  of  vomiting  nnth  collapse  nm)  Um 
passage  of  blood  and  mucns,  especially  when  a  tumour  be  felt  in  the 
alKlomen.  In  oiic  case  of  this  kind,  iu  wliich  I  opened  the  abdomen,  the 
tiimonr  turned  imt  to  )hj  the  riyhl  kidiicy  covered  by  peritoneum  on 
thrtte  Rides.  In  other  cases  the  contracted  sigmoid  flexure  may  he 
pilpalilt!  but  itit  dUmoter  ia  lei^s  than  thiit  of  an  intussusception.  In 
colitis  the  temjK.'rature  is  almost  constAiuly  raised  from  the  stnrt,  tb4 
onset  is  not  so  sudden,  »nd  bile  ix  found  uiion  the  mipkin  with  the  blood 
and  slime.  In  acute  intussusception,  after  the  first  motion  or  two.  pure 
blood  imd  mucus  arc  pnstic<i  and  the  temperature  is  as  a  rule  not  nused 
until  the  second  or  thinl  diiy.  Cases  of  chronic  intussusceptioD  aia 
lilmogi  ahrays  diagnosed  as  chronic  colitis,  at  least  for  a  lime  ;  faecal 
matter  is  mixed  with  miiciia  and  blooiJ  in  both  cases.  The  preaone« 
of  n  sausage-sbapei]  tnmonr  in  intussusception  is  the  diagnostic  sign, 
but  I  have  known  Uie  decisloa  delayed  until  the  Ueo<aecal  valve 
presented  at  the  anus. 

{/]  Some  toxic  cause  has  actod  on  the  neuro-muscular  mechani 
of  the  intestine,  as  in  lead  poisoning  and  uraemia.  To  avoi<l  mista 
Iriid  f"lic  tor  acute  intetttinal  obstruction  the  >;ums  should  be  cxniu) 
for  a  Uliio  line  and  inquiry  mudu  as  to  the  trade  of  the  jxitients, 
subjects  of  lead  colic  are  usually  painters,  white-lead  workers,  or  hare 
babitually  handled  old  corroded  lead,  and  many  give  a  history  of  previous 
att^icks  in  themselves  or  tlieir  fell ow-work men  ciu-ed  by  castor  oU  and 
opium.  All  oncuia  is  usually  successful  1 1  tanai  W  rutncmbcrod, 
however,  that  lead  workers  may  gutter  from  intestinal  oikstruciion, 
append iciti<i,  and  peritonitis  (nde  Vol.  11.  Part  1.  p.  104G),  and  that  their 
previous  history  is  then  very  misleading. 

Uraemia  may  closely  simuUte  either  acute  or  chronic  ohstructioa. 
The  {minta  of  similarity  arc  profuse  and  ur;gent  vomiting,  well-marked 
constipation,  pnjn  in  the  abdomen  and  bfick,  collapse,  and  not  uncommooly 
in  the  chronic  form  of  uraemiii,  distension.  Careful  examination  of  Ute 
]iaticnt  and  of  the  urine  should  lead  to  the  recognition  of  umemio.  The 
ment:d  condition  is,  moreover,  usually  more  obscurwl  in  uniemtu  and 
suggests  a  toxic  condition.  If  coma  be  present  a  mistake  can  bardl; 
occur.  I  Iwve  seen  acute  dilatation  of  the  upper  colonic  accent  will 
profuso  vomiting  and  totjd  constipation  in  chronic  uraemia,  tii  anoUier 
oisa  a  pregnant  woman  with  acute  nophrttirt  imd  nnnri.'i  wiw  operated  oo 
for  profuse  vomiting,  complete  constip-ttion,  and  st'i'cre  alMJomituil  pain. 
The  gj'naccolngist  .ind  surgeon  hud  overlooked  the  anuria. 

{'/)  The  cause  of  the  derangement  of  the  neuro-muscuUr  ap{>anilm  of 
the  intestine  is  organic  or  functional  non'ous  diwase  as  in  InMu  nistt, 
kifstfrin,  ami  othtr  ohscttiv  nerivtu  ilis^/tses.  TTie  alimentary  canal  is  dividffl 
into  segments  by  sphincter;  (1)  the  pyloric,  (2]  the  ileo-tolic,  (3)  • 
sphiticlcr  probably  in  the  region  of  the  splunic  flexure,  and  (4)  thi 
sphincter  aui.  The  innervation  and  functions  of  theae  segments  hafi 
iMnn  so  far  differentiated  that  it.  is  not  surprising  that  their  funetkioal 
derangcmenl  should  be  more  or  less  distinguishable.     The  toxic  couditioo* 
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vbich  simulate  organic  obstrucUon  probably  act  through  these  neuro- 
miisciitnr  mcchunisms.  Acute  nmciiiia  act«  chiiifly  on  the  gastric  segment ; 
l»i<l  colic  mainly  on  tbe  eDt«i-ic  segnaent,  whilst  iicute  ililaution  of  the 
upper  or  ton-er  colonic  segments  is  seen  in  chronic  uritomin.  The  purely 
nervous  conditions  which  ifimulate  organic  obstniction  shew  imlit-iitions  of 
Ik  similar  distribution.  Tubos  in  gusiric  crii^L's  ultuckB  the  i^ostric  tk;gmcnt, 
and  hI.sc  prixUices  severe  constipation  oiU'u  associated  with  low*  of  tone  in 

le  sphincter  ani,  which  is  probably  a  derangcnjcnt  of  the  lower  colonic 
jmeut.       I    perfonuwl    laparotomy    for    profuse    vomiting,    curaplet« 

biiittipation,  and  imvcre  attacks  of  abdnmiiia]  pain  in  a  syphilitic  and 
Hlcoholic  man  who  sutt'ered  fi-om  lightning  jwiiis  in  the  legw  and  was  more 
or  less  insane.  The  following  parts  of  the  alimentary  canal  were  found 
distended  ;  the  stomncb,  lower  half  of  the  ileum,  and  the  colon  as  far  as 
the  splenic  flexure.  The  rest  of  the  iiitostine  wjw  cuntmcted,  ihe 
tnin^ition  from  the  dilated  to  the  coll:ij)«i'd  inieatiue  being  abrupt.  No 
organic  eatise  of  obfitruction  was  fount],  and  purgatives  and  enemas  were 
fiubsequently  effective.  Acute  dictation  of  the  upper  colonic  segment 
in  otherwise  heakliy  people  has  been  described,  a£R<:K:iatcd  witit  vomiting 
and  complete  constipation,  and  has  lead  to  colotomy  in  Uio  tninsverse 
colon.  The  nervous  de)"angemont«  of  the  inte-stino  hero  de^jribed  are 
closely  allied  to  acute  dilatation  of  the  sLoniaeh  (rui«  p.  528). 

(A)  Tbu  intestine  is  txtcnsively  paralysed  by  embolism  or  tltfoiiibu.iis  of 
mtf.rnta-k  irASfls.     The  abdominal  signti  and  symptoms  of  embolism  of 

le  gup*?rior  mesenteric  artery  iind  acute  thrombosis  of  the  poilal  vein  are 
very  similar.  In  throniboeis,  however,  a  oonsideral>le  qiinntity  of  blood- 
stainod  fluid  is  found  in  the  peritoneum  and  the  splci'u  is  frct|ucntly 
enlarge<l.  The  history  and  asHoclaloil  H^igns  of  the  causu  nuist  inainly  be 
relied  on  to  distinguish  them.  In  embolism  mitral  stenosis  or  infective 
endocarditis  is  proliably  {M-esont,  but  the  abdomen  h  nornml  until  the 
alisolutcly  suilden  onset  of  the  attjick.  In  throuiliosia  there  are  signs 
of  some  cause  such  as  cirrhofiis  of  the  liver,  cholelithiasis,  or  thromlKjsis 
of  other  veins,  and  the  acute  attack  is  preceded  by  obscure  abiloniinal 
puins  and  traniiient  iitiauks  of  diarrhoea  hikI  vomiting.  In  their 
final  and  acute  attack  both  conditions  rescmblu  intu&linal  obstruction 
in  their  sudden  onset  with  s«^vcrc  jiain  followed  hy  vomiting  which  is 
violent  and  soon  becomes  brown  in  colour.  Distension  is  pre.ient  and 
the  bowels  are  often  completely  eonsti|wtctl  for  the  hint  day  or  Iwa  On 
the  other  hand,  the  attack  may  commence  with  diuiThoea  and  often  with 
melaena.  Hjteniatcmesia  is  common  and  there  is  usually  a  considerable 
4]nantity  of  free  fluid  in  the  abdomen.  In  the  three  raKi>!<  of  tlironiboKJK 
and  one  of  embolism  that  I  have  seen,  organic  intestinal  obstruction  was 
suggested  by  the  symptoms,  and  in  one  it  wua  actually  dtugnosorl. 
Laparotomy  was  performed  in  two  cases  and  all  the  patient*  died. 

u)  The  intestine  is  not  Dbstruetod,  but  vomiting  and  constipation  are 
present,  and  a  coniructuig  visciis  ui  a  ttiniour  is  found  in  ihe  alK'hunen  as 
in  pyloric  olwtmclion,  cauL-cr  of  the  greater  curvatuix-  of  the  stomach,  or 
the  contracted  form  of  carcinoma  of  the  stomach.     These  three  forms  of 
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otrcitionm  of  Uie  atumach  iniiy  stniiilate  chronic  obetruction  of  the 
transverse  colon.  Pyloric  ohstmction  resembles  chronic  intastinai 
obstruction  in  the  prc«enoo  of  obstinate  constipation.  The  bovelfl  are 
often  closed  for  eevea  days  at  a  time  and  tbon  small  bard  soybak  uv 
passed.  Fui^ntivcs  fail  to  act,  for  thoy  arc  roUined  in  the  stomach 
provoke  further  vomiting.  Vomiting  is  present  at  irregular  in 
and  frequently  occurs  after  food,  but  its  groat  quantity  and  fermenting 
character  should  diiect  attcntiun  to  the  dikted  stumach.  In  pylaric 
oliatniction  an  elongated  organ  in  active  peristalsis  may  be  fouiMl  at 
almost  any  level  in  the  abdomen  and  may  be  miHtAken  for  th» 
transverse  colon,  but  in  gastric  peristalsis  the  waves  pofts  from  left  to  right 
By  giving  a  tcaspuoiiful  of  sodium  bicarbonate  followed  by  the  £am^ 
quantity  of  tartaric  acid  the  outline  of  the  stomach  can  be  made  viiihle. 

Caiici^r  of  the  greater  curvature  of  the  stomach,  especially  in  h  case  of 
^troptosis,  may  be  mistaken  for  cancer  of  the  oolon.  If  the  growth 
does  not  interfere  with,  the  orifices  or  movements  of  the  stomach,  gastnr 
signs  and  symptoms  may  be  almost  absent.  Moreover,  carcinoma  in  t^ 
situation  tends  to  spread  along  thi*  great  onit^nlum  to  the  tnLnsvenc 
colon  and  may  irritate  or  actually  oKstnict  that  organ.  In  a  cahc  un<ler 
my  cru'L\  the  passage  of  mucus,  bluod,  and  scybula  associated  uith  a  uiiibUv 
tumour  in  the  left  iliac  fosmi  and  abwuce  of  vomiting  lead  to  a  diagnosis 
of  carcinoma  of  the  sigmoid  Hexnre.  A  laparotomy  sheved  that  th« 
tumour  wiu  carcinoma  of  the  greater  cur\'ature  of  a  greatly  disphu«i 
atomuch,  and  that  the  transverse  colon  was  surrounded  by  the  growth. 
The  form  of  carcinoma  known  as  india-rubber  bottle  stomach  may  irritate 
or  oK^truct  the  colon  in  a  simihtr  way,  but  the  contracted  stomach  ii 
concealed  beneath  the  liver  and  nbe  and  cannot  be  examined  either  bjr 
palpation  or  percussion  after  distension  with  gaa.  Moreover,  the  gactric 
condition  produces  persistent  vomiting  of  small  quantities.  Such  caM 
are  seldom  diagnosed  correctly. 

n.  Terminations,  DrrtAT[ON,   and   PnocNosis. — Twmtnatioiw.— 
Death  \%  certain  to  follow  in   practically  ever}*  case  of  organic  intesiifl*! 
obstruction  which  i«  not  submitted  to  operation,  with  the  exception  oi 
those  duo  to  faecal  accumuhtion.     It  may  occur  early  in  the  attack  awi 
is  then  duo  to  collapse.     In  acute  sti-angulatiou  it  u  most  often  du«  to 
peritonitis  the  result  of  a  crude  perfniation  or  of  the  passnge  of  micr>^ 
or;ganismfl  through   the  intestinal   walls.       Many   patienta  snccnmb    "* 
toxaemia  or  to  M?ptit*aeniiu.  nud  where  faecal  vomiting  ban  occurred  not 
few  die  of  inbalutiuii  bronchopneumonia.     Very  rarely  death  has  be^* 
brought  about  by  phlegmonous  processes  and  suppuration  in  the  livi 
and  tun'4i< 

Duration. — A  case  of  acute  intestinal   obstruction   may   tfirmina 
within  a  few  hours  or  Ust  as  long  as  twenty-one  days.     The  a 
duration  of   350   acute  cases  collected   by  I-cichtenstcm  was  six 
Chronic  obstruction  may  drag  on  for  months  or  even  years;,  and  in 
accumulation  absolute  constipation  ha'*  [H^rsisted  for  as  long  a  |»eri' 
eight  or  tdne  monthn  (Strong). 
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Prognosis. — Spimiawniif  cure  may  occur  in  uiy  (urm  of  inlt^iiial 
absinictioii,  but  ibis  i^^  so  exceerlingly  mre  tbiit  it  cannot  W  iiiiticijiated. 
It  is  murt<  nften  seen  in  fAccal  impartion  than  in  other  Ibiins  of 
obstniction,  and  it  certainly  occurs  in  cuses  of  compression  of  tho  intestine 
by  toniours  from  without.  Loige  gall-stones  and  foroijfn  bodice  arc 
somotiiucii  {uissud  uven  utter  d-.iyn  of  obstructiun  ;  occut«i(>niilly  in  in- 
va^nation  the  intussusceptum  will  slough  away  safely;  and  in  both 
volvubis  mid  internal  hernia  spontaneous  recoveiies  have  ukun  place. 

Jiccurratce  i&  a  very  unusual  nccurrtmcc.  It  in  nioro  common  in  cases 
of  volvulus  and  tntuMUKCCption.  The  opinion  that  intussuKcepliuna 
frequently  recur  is  derived  from  tbe  time  when  this  condition  was  treated 
by  forcible  inMatiun.  The  intUMiuception  was  then  only  partially 
reduced.  In  recent  ye:trs  the  majority  of  cases  havu  been  treated  by 
la{Mirotomy  am]  direct  reduction  and  rwurrencc  is  alniiMt  unknown  ;  tbut« 
one  case  only  has  recurred  at  the  London  IIuBpital  in  recent  times.  The 
recurrence  of  Rymptonis  may  be  due  to  an  entirely  new  ciiuse  of 
obstruction,  as  in  a  case  in  which  I  [wrfurmoil  colotomy  for  eiircinoma  of 
the  colon,  and  some  days  later  acute  o)>stniction  supervened  due  lo 
Btmngulation  of  a  coil  of  ileum  by  an  omeuud  bi4n<L 

Mortaiifif  of  InU»Unol  Ohati-ucli'm  affrr  OpeniUvn. — More  than  half  the 
OMM  of  intestinal  olmtruuUun  submitted  to  oj>cration  die.  Of  C69 
esMS  of  all  forms  of  intestinal  obstniction  treated  in  the  surgical  M-ards 
of  the  London  Hospital  from  18U:i  to  190.%  3C6  died  and  305  recovered, 
A  morulity  of  547  per  cent.  1  am  indebted  to  Dr.  liolzmaiin  for  the 
follovring  Utble  shewing  the  mort.ility  of  a  iSeries  uf  100  consecutive  cases 
of  acute  intestinid  obstruction  treated  from  1900  to  lOO'J  inclusive  at 
the  London  Hospital : — 
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These  figures  are  derived  from  hospital  records  and  therefore  are 
nearer  the  truth  than  statistics  of  published  casefi.  which  are  as  a  nde  not 
consecutive.  It  shotdd  be  emphiisised,  however,  that  of  the  fifty  five  fatal 
cases  in  the  above  series  no  fewer  than  twenty-nine  were  admillvd  to  tho 
hospital  collapsed  after  scvera]  ilays'  obstiniction  ;  twenly-six  of  these  died 
of  shuck  soon  aft«r  the  ojiemtion,  and  three  wore  not  o|)erat«d  upon  a*  they 
were  moribuml.  If  it  were  fair  lo  assume  that  all  these  cases  would 
have  recDV<*red  if  operated  on  earlier,  the  mortality  of  this  seiies  woidd 
fall  to  a  little  over  25  per  cent.  It  may  be  stated,  therefore,  that  nhcu 
recognised  early  and  operated  on  nilhin  two  or  three  days  of  the  onset, 
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the  mortality  of  ucuUi  intestiruil  obstruclicn  is  uboiit  30  per  ceitl.  vt 
\  caan  ill  3,  iiiit]  Uial  tlit*  mortality  of  chronic  inieslinal  obstruction  in 
similar  circuuiBUiDct;^  is  not  higher  than  1 5  per  cent. 

The  follovring  points  hear  on  the  progiimis  of  intestinal  ohstraotioo. 
(1)  The  age  of  the  patient  anil  his  general  viuliiy ;  (2)  the  dunnoQ 
of  the  ilhieas ;  (3)  the  )ire»cuce  of  collapse,  tuxucniia,  or  scpticiMnui« ; 
(4)  the  ]ireseiici?  of  peritonitis;  ('.%)  the  pn-twnci'  of  distoniion  ;  (6)  t^ 
cause  of  thtf  oltelruction,  if  ibis  cjvn  bo  asceitainod. 

Am. — In  faubies  and  the  iiged  the  prognosis  is  bad.  This  is  well  ibewn 
by  the  folloving  auiBs  o£  1 OQ  acute  cases  analysed  by  Dr.  Holxmann  -— 
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Age,  no  doubt,  accounts  for  the  high  mortAlily  in  intussusceptioo 
{53'8  per  cent),  and  in  giUl-stone  intesllniil  obstriictiun  (6i3'6  [ler  ci^ntf. 

Vii^U'nJiinn  in  ncute  intestinal  olxiitructioit  of  the  sniali  intestine  d  x 
most  scriotu  sign.  It  indicates  not  only  that  the  operation  will  ht 
diflicult,  but  the  probable  existence  of  peritonitis,  and  the  presence  of  « 
large  quantity  of  toxic  matter  which  uiuat  Ij6  evacuated  before  the 
patient  i«  frcf  from  the  danger  of  toxaemia.  1  have  never  seen  a  cam  <d 
iutug-siisceptiun  with  ditt^nsion  in  a  hnby  recover.  In  chronic  obatrucCioa 
di«ten»ioTi  ii)  not  of  such  scriuus  import. 

Tfie  Cftfw  of  the  t>l>siruclion  has  an  important  Waring  on  the  progtiani- 
The  prognosis  is  pmliably  worst  in  volmlii^,  while  impact»I  }(a]l-sU»Ki 
and  intiis^u^-eption  are  very  scHoub  forms  of  intostinal  obeti 
StiTingiducion  by  MeckeVs  diverticulum  in  alM  very  fatal,  for 
the  iiitostlne  and  peritonitis  appear  early  in  such  case*. 

In  $hurt,  if  the  patient  be  a  yoiuig  ndult  with  healthy  visc«rm 
has  not  been  ill  inure  than  two  or  three  days  the  profftiosis  aft^r  opermtioo 
is  gu<Hl.  On  the  other  lianil,  if  the  patient  l>o  old  and  feeble,  «4th  a 
fatty  huiirt,  granul:u-  kidneys,  eniphysem.-t,  and  thf^  itineiu  ha^  U^t^ 
several  day*,  the  prospect  is  wellni^li  hopelestj. 

0.  Till:  <  Jkn ku.\ l  Ti: eatm knt  < "F  Is  rJi^TiXAL  Obstruction. — Exdutl 
ing  faecal  impaction  the  treatment  of  organic  intestinal  obgtrurtion  is  porely 
surgical,  and  will  therefore  Ihj  refi*m'd  to  hert  in  the  briefest  manner 
only.  The  objecte  tlie  surgeon  has  in  view  are  to  open  the  abdomcA, 
determine  the  cause  of  the  obtitruclion.  and  relieve  it  with  the  lout 
possible  lofw  of  time.  Ttia  mefliaii  iiifmon  Itelov  tho  unibilictis  is  iisiuUjr 
chosen,  hecauBO  through  it  pi-a.'tifally  .ill  p.'krts  of  the  abdomen  ran  h§ 
reached.  To  locate  ihe  cause  of  the  olntniction  the  folitiwing  nietbtwl  is 
UEtually  adopted.     The  caecum  is  fit^t  examined ;  its  disteniion  indkatts 
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timt  the  cause  is  in  the  colon.  The  sigmoiil  flexure  is  next  f}rawn  out ; 
(list«nsion  Rbews  that  tho  ohtitniction  in  in  the  upper  ptiit  of  the  rectum 
or  lower  |w»rt  of  the  sigmoid  flcxrire.  Should  the  sigmoid  tlcxtire  be 
collapsed  the  tmnsversc  colon  is  drawn  into  the  upper  anfcle  of  the 
noiuid  ;  if  thi^  he  dittlendeil  the  oltstniction  will  lie  found  at  the  splenic 
Hc'Kiire  or  in  the  descending  colon.  If  the  irnnsverRi*  colon  be  empty 
whiUt  the  caecum  is  distended,  the  cause  of  obstiuctioii  will  probably  he 
fuiind  at  the  heputtic  Hc.xnre.  When  the  caecum  ik  found  to  be  colla|ised 
the  olatruction  is  in  the  anialt  intestine.  The  MirgeoTi  then  fts  ft  rule 
draws  out  the  collapseil  coil  of  ileum  entering  the  caecimi,  and  traces  it 
backwards  to  the  obstniclion.  On  the  utlier  bund,  he  may  prefer  to 
draw  out  a  distended  coil  of  small  inleatine,  and  having  deteniiined  which 
is  its  lower  end,  follow  it  down  to  tbt;  cau»e  of  tlie  olwtniction. 

Tlio  8i>oci:il  tre;itment  adapted  to  each  cause  of  »Jj«truction  cannot  be 
diBcuBse<l  here.  The  general  priticijile  which  guides  the  sui-gcon  when 
he  has  located  and  identilie<l  the  cause  is  to  relieve  the  ohsUiictlon  at 
once,  and  to  remove  the  cau^o  if  this  can  be  done  in  a  few  minutiii. 
Thus,  a  band  may  be  diWdrtl,  a  gall-stone  evacmiteil,  or  an  intnssuHreption 
or  voUidos  unravelled.  If,  however,  the  removal  of  the  cause  would 
take  some  con.<«idera))le  time  na  in  the  c»t)e  of  a  carcinoma  of  the  colon, 
the  [Kiint  of  ol)»<tnictinn  must  W  short -circuitetl  by  lateral  aniLStomoais 
or  the  gut  opened  and  drained  above  it.  The  cau^  may  then  be  dealt 
with  at  a  second  operation  should  the  patient  recover  from  his  intestinal 
obstruction.  It  w»»uld  be  ivrong  to  leave  the  subject  of  the  trentment  of 
intestinal  olietruction  without  insisting  that  opium  shouhl  not  be  given 
to  an  jtcute  aUlominal  oa->;e  until  a  detinite  diagnosis  has  been  made  oi' 
the  patient  has  finally  refitted  operation. 


Pakt  II. — Special  KintMs  av  iNTt^nNAL  Obstrcction 

Synopsis  : — J.  Cnusen  leithin  /Ac  Lnrnm  uf  the  IntediHe — ItUenuxl  Oti- 
turntitm — (i.)  True  Foreign  Bodies;  (ii.)  Enteroliths;  (iii.)  Faecal  Masses; 
(iv.)  Gall-atoncs.  /■'.  Cawus  in  tht  WnU  vj  the  Uut — iHiemal  Ulrictvre — 
(i.)  Caiviuxinrntous  Stricture ;  (ii.)  Cicatricial  Stricture;  (iii.)  Congenital 
•Stricture.  V.  Otu^a  outiide  thr  InlfsHnr — (t.)  Anomalous  forms  of 
Adhesions:  (ii.)  Compression;  (iii.)  Hcrniaform  intestinal  obstructions 
due  to  (a)  Bands,  (/>)  .\purtures.  (r)  Internal  Hernias.  U.  Inltussusceplion. 
K.    I'druloi  of  the  Intrsiiur — Volvulus  of  the  Omentum. 


A.  IsTEKNAi.  Odtl^RATION  ok  thk  Intkstinr. — Cases  of  this  class 
of  intestinal  obstruction  may  be  stibdinded  as  follows : — Those  due  to 
(i.)  true  foreign  bodies;  <ii.)  enteroliths  :  (iii.)  faecal  mnascs ;  (iv.)  gall- 
stones. 

I.  Intestinal  Obstruction  due  to  true  Foreigm  Bodies. ^This  is  an 

cxtrem<'ly  rare  form  of  obstnulion  :    rhus,  there  was  only  one  case  among 
669  consecutive  eases  of  intestinal  obstruction  at  the  London  Hospital  in 


the  thirteen  years  I8d3-190.^;  but  in  four  further  cases  foreign  bodia 
wore  arreated  abrive  strictutes  or  biiinis. 

ICtidogy. — The  cii-cuiusUiiiccs  in  which  foreign  bodies  gain  un  uotivim 
iiiUt  the  intestine  iire  vanuiis,  ini^resbing,  aiiiJ  bizarre  Children  nujr 
swallow  coins,  pins,  ae&dles,  brooches,  pieces  of  coaJ,  comforten,  corki>, 
beads,  and  cvon  niieo  (Hoy,  G.  G.).  Aocidenu,  especially  during  slaep 
or  anaosihe^  account  for  the  ingestiuu  of  niauy  tuoib-platM,  and  biit 
eyes  placed  in  a  glajw  of  wati^r  h;vve  bcm  swallowed.  The  Ixines  of  fiih, 
fowls,  rabbits,  sheop,  and  the  stones  of  plnni»,  cherries,  prunes,  dates,  and 
apricots  are  frequently  swallowed  with  fr^.  Burglar*,  thieves,  and 
eotners  have  swallowed  coins,  watches,  rin^,  jewels,  and  precious  stooei 
such  ag  diamonds.  Juj^gler^  from  thia  point  of  view,  may  bo  divided 
into  two  classes :  thaie  who  accidentidly  let  slip  lai^e  objects  which  thsy 
havM  intmduced  into  their  oesophaj^s,  such  as  tiible-Unives  and  forln, 
«woi\is  and  sticks,  and  ibost*  who  for  small  smiia  will  really  «w«Un« 
pence,  pipes,  n'atcb -chains,  studii,  pocket- knives,  corkti,  string,  strupi,  uid 
other  strange  small  objects.  To  the  former  chiss  belongs  the  case  (if 
William  L)em|>su<r  who  ^wallowefl  a  table-knife  at  Newcastle  by  mistakr 
(23).  To  the  latt^^i-  th;tt  uf  the  *'  Human  Ostrich,"  who  swallowed  c^mm, 
pipes,  string,  and  use4  to  eat  bottles  and  plates  in  public-hoiL»ea>  at  ihe 
East  Krid  (Kve,  F.  S.). 

iivitterienl  girU  have  been  known  to  itw.illow  keys,  aafety-pins.  uik 
needles,  hair,  tinier-nails,  and  skeins  of  mooI  and  cotton.  Hair  is  qnitt 
indigt^ijtible.  and  is  »pl  In  collect  into  hiurbtdU  or  bexoars.  Some  bvMerieal 
women  continually  aui^k  their  biir,  others  pull  it  iml  and  ^wallow  it. 
othuri^  Agiuti  cut  the  i'ikIh  off  and  eat  them.  Several  such  hair-ballaof 
great  size  are  in  the  Itoyal  C'oilcj^e  of  Surgeons'  MuseuuL  Two  numi 
of  bent  pins,  weighing  a  {Kjund  and  nine  ouncea,  in  the  stomach  sod 
duodenum  of  a  woman  may  be  seen  in  the  same  collection.  Sersnl 
pins  ready  bent  to  be  swallowed  wore  found  in  and  around  the  |tBti«al'» 
deathbed.  Lunatics  suallow  most  unsuitable  obje<'ts.  sometimes  in  onkr 
to  commit  suicide,  at  other  tiroe<;  ^>  .-appease  tinnaiural  appetites.  ThiUr 
A  pBiltent  with  a  tvimour  of  the  prostata  and  base  of  the  hlaijdcr  suddcnlr 
beciimo  acutely  melancholic,  and  in  the  course  of  one  night  be  dovourrd 
nearly  the  whole  of  one  sheet.  an<l  died  in  the  moniiag. 

Certain  trades  lead  to  the  ropeateil  itn-allnwing  of  small  iudigaiUbll 
objects  which  become  matLi^d  into  bnllit  or  miiAs^s.  T>reft9iiiakers  cwaUov 
pine,  needles  and  tbi-eail ;  ciirpentcrs  naiU,  and  in  the  intestine  oC  a  lw]r 
who  pliicke<l  fowls,  and  was  in  the  lisbit  of  licking  hif  linifors,  a  hall  M 
down  the  size  of  a  hen's  ugg  was  found  (Specimen  K.  7,  Calruli,  Iloj". 
Coll.  of  Surgeons'  ^luseum^.  Since  their  introiluctinn,  seveml  Murphf'i 
buttons  have  becom<.'  impactwl  in  the  ileo-eaecol  valve  and  lower  ildtiu, 
an  accident  foret^>Id  by  Chapnt. 

VttthiAiHftf  itml  Sifiiijiinms. — The  most  useful  clas^tification  of  foreigii 
bodies  is  into  :  ( I )  sharp  and  irregular  foreign  bodies  snrh  as  toolhplaT«s 
and  meat  hune^,  which  me  liitble  to  become  an^suij  nnd  to  m<i  np 
enteritis.     In  other  cases  they  [>crfomte  the  intestine  and  produce  eitJier 
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n  local  abscess  or  genera)  peritoiiitig.  i'J)  Smooth,  ovoid,  or  round  foreign 
bodies,  such  as  fniit-Btonos,  henrlit,  and  bnlloi.s  which  pass  safely  along 
tlie  aliment«ry  r&nal  unless  arrested  by  a  stricture  or  some  other  cause  of 
stenosis,  when  they  may  rcaiiily  prtKJuco  acute  obairuction.  (3)  Small  in- 
digestible objects  which  are  prune  tu  heconie  matted  into  \w.\U  or  niaitsea. 

The  rate  of  progreaa  of  foreign  bodies  alon^  the  alimentary  canal 
varies  very  greatly,  (i.)  Tlie  gi-cat  majority  pass  unintcrrupludly  in 
from  two  to  twenty  days,  and  ut  a  niie  produce  no  ayniptoms  in  their 
pssasge.  In  some  instanceti  a  little  colic  n-ith  mild  nauF)oa  and  vomiting 
ha«  Wen  present  (ii.)  iSonic  forci;?i  IkmHcs,  for  the  most  part  irieguliir 
iu  sha)M>,  are  retained  for  a  longer  ur  shorter  periiKl.  and  then  escape  by 
the  natund  channoU,  They  are  an-csted  near  the  end  of  the  ileum,  the 
ileo-caecal  valve,  or  the  caecum  m  tliiit  symptoms  are  referred  to  the 
right  iliac  foesjL  ITiey  are  usually  ret«ined  for  a  period  measured  in 
months,  hnt  it  may  Iw  as  long  as  t-en  years.  Tlio  sympl^mis  prodnccd  hy 
their  arrest  are  those  of  ulcerative  enteritia,  localised  or  generwl  peritonitis, 
but  only  very  rarely  tiiojio  of  <dwtniction.  Kveu  when  the  foreign  bmly 
has  been  pfwied  the  patient  may  Rtill  die  of  ulceration  or  prenosia.  <iii.) 
Foreign  bodies  nuiy  become  permanently  arrohied  in  ibc  normal  intestine 
in  the  situations  already  indicated,  but  they  often  Wcome  arrested  in 
other  situations  as  the  rewilfc  of  narrowing  produced  by  stricture, 
adhesions,  or  the  pressure  of  a  tumour  from  without.  In  other  instances 
foreign  iKxties  are  iiermanently  arrei*ted  in  hernias,  diverticula,  pouches. 
or  loops.  The  results  of  tlie  permanent  arrest  of  a  fiiireign  borly  in  ihe 
intestine  are  dbstruetion,  enteritis,  and  parforatinn.  01>fitruction  is  the 
least  common,  and  is  nearly  alwiiys  pstrtial  and  attended  by  colicky  |>ain 
and  vomiting,  seldom  by  constipation  or  by  abdominal  distension,  tuileaa 
[icritonitis  coexist  A  very  large  and  round  foreign  body  may  prwhice 
acute  intestinal  oVtstniction  as  in  the  caMt  of  a  man  who  swallowed  an 
egg-cnp.  Ulconitive  enteritia  nearly  always  occurs.  pro(huing  pyrexio, 
local  tenderness  over  the  impacted  tumour,  frequent  fluid  etools  contAJn- 
ing  pUR  and  bloo«l,  and  rvtpid  wasting.  Inte-stinal  [wrforation  due  to 
arrested  foreign  Iwdies  scarcely  concerns  «s  here ;  some,  such  as  needles, 
may  poi-foratc  and  wander  to  distant  parts  of  the  bijdy  without  pro- 
duciug  symptoms  ;  some  set  up  acute  perJt^jnitis  ;  others  |«iss  into  an 
ahscees  cavity  outside  the  intestine  and  ihen  pass  thn)n/:h  the  skin  or 
enter  a  hollow  nscus  sueh  as  the  bladder,  ureter,  pelvis  of  the  kidney, 
the  vagina,  or  vena  cava.  Some  foreign  bodies  become  embedded  in 
dense  fibrous  tissue,  and  may  then  sinuilate  maligniint  growths. 

The  pm^nosis  in  »waIlowe<I  foreign  Korlies  which  have  reached  the 
intestine  is  exceedingly  good.  Nearly  all  are  s-ifely  evacuated.  Death 
when  it  does  occur  is  due  to  the  following  causes  arranged  in  the  order 
of  their  frc*]ucncy:  —  (1)  Manunnns  and  wasting  due  to  (dcerative 
enteritis  ;  (2)  jkcritonitis  and  abEre.<w  formation  ;  (3)  least  often  intestinal 
nhetruction. 

Thf  trfatment  should  be  persistently  expectant,  for  a  foreign  body, 
able  to  travel  thi-ongh  the  oesophagus  and  pylorus,  can  almost  certainly 


pass  the  ileo-cuecttl  valve  aiul  anutL  It  is  ciutouiu^'  to  lulmitiUter 
Ooar.se  food  hucIi  i»  porridge  and  vegetables,  and  to  avoid  tluids  and 
pui-gativt«  whiUt  the  l>ody  is  on  it*  wny.  There  is  no  douht  that  th* 
advances  of  uIkIoquiiuI  surt^ery  and  the  introduction  of  J'-mys  have  bc«u 
reBpuii$l})Ic  for  louny  upuratiunH,  which,  nnlcsit  the  ibi-cign  body  bati  becumc 
liTTfutad  nr  ta  pruducini;  symptoruK.  oi'e  iinnecesMin,-.  A  tiktugnun  to  he 
useful  should  be  tjikcn  imnicdiiitely  heforo  operation,  othtTWisc  it  «i!! 
often  \ni  found  that  the  foieign  body  has  moved  on  and  may  have  rakcbed 
the  rocual  pouch.  Abscesses  should  be  opened  and  drained.  When 
lai'gc  foreign  bodies  are  pre«ent  in  a  Mniin  their  exit  shotdd  not  be  hurned 
unduly. 

tl.  Intestinal  Obstruction  due  to  Concretions,  CalcttU,  and  Entero- 
liths.— This  cuiiditi'-in  u  exceed in!j;ly  nu-e.  One  cJi*e  has  occurred  in 
669  coses  of  inlefltinal  obstruction  at  the  London  Uoepital  in  thirteea 
years. 

Eiiotoij^  and  Fathologtf. — The  conditions  which  govern  the  fonuatiQii 
of  intestinal  coiicretiouB  aie  as  follows: — (I)  A  nucleus  which  is  nearly 
ntways  of  an  organic  nature  ;  such  nuclei  are  fniit-atones^  nioasm  uf 
vogetitble  or  animal  hairs,  or  gall  stones  (il.)  A  cause  uf  arrest  it  a 
necessary  condition.  The  vermiform  appendix  or  a  saccule  in  the  colon 
or  caecum  frcfjuently  arrests  such  a  nucleus.  The  lower  end  uf  the  ileiUD 
is  another  favourite  site  for  arrest,  probably  in  con8ei|uenoe  of  iti 
dependent  position  in  the  pelvis  or  as  a  result  of  iulhe«tnns  fpm 
ap|)eudidtiH  or  &dpin^itis.  (iii.)  .Adhesive  paiticlfs  must  be 
continuously  in  the  food.  Tlie.^  particlea  are  ttomclinius  iHt 
structures,  ^uch  as  haii's,  woctl,  and  vegetai>le  fibres  of  cotton,  hemji, 
the  setae  of  the  oat  seeti  Nearly  all  these  threads  have  a  spiral 
structure  which  enables  them  to  interlock.  Other  imrticle^  aiibero  by  a 
process  of  crystallisiition  ;  such  are  nuignesimn  and  iron  saltb,  miIoI,  iqiI 
oUicr  drugs.  (iv.)  Chronic  enteritis  ninst  lie  started  and  maintain«l 
around  the  growing  concretion,  llic  chronic  iiritation  providni  an 
organic  element  and  a  colloid  mcnstnnim  in  which  cryal^dlisiitiun  reulity 
takes  place.  The  l>aetcrial  deconi{iosiiion  of  proteins  pi-oduccs  aiDmoniiun 
phoapbati^s  and  carl)onate$,  and  in  the  presence  of  cnlciuni  or  mafjnesima 
salts  triple  phosphates  are  reailily  produced. 

Inti^tinal  concretions,  calculi,  or  enterolithi  may  be  rlaasififil  al 
follows: — {\)  Concretions  formed  from  some  habitual  element  of  thi; 
food  which  pi'oi^ssively  accumubitfs.  Oat,  lal^  KUuch.  and  nieAt-bolU 
are  examples.  ('!)  Concretions  fnnncd  from  amorphous  faecal  mattfi. 
(3)  Those  composed  of  minute  foreign  bodies  frequently  swallowed,  •iicb 
us  thrcails,  string,  hairs,  and  wool.  (4)  Concrrtions  may  be  j>rw]nccd 
by  a  prolonged  course  of  certain  ilru;*s,  surh  as  magnesium  uml  iron  sails, 
gum  benzoin,  liquorice  root,  <uttol,  and  amalgaios  adnunisi<-rrd  for  worms. 
(o)  Calculi  which  aro  hard  like  stones,  and  ar«  oompoincd  of  comvntrii' 
layers  of  phosphates  and  carl>onat«s  of  calcium,  m.-)<^ic>'ium,  and  uu- 
monium  with  an  organic  iMuia.  llirse  aro  almost  entirely  the  result  uf 
the  chronic  inHammatory  processes  set  up  hy  the  presence  of  a  nucleOi 


iu  an  int««taiftl  diverticulum  or  pouch.  (6)  BilU»  o(  mucus  have  been 
described  as  a  ciuse  uf  intestiiinl  ol>alniction.  These  were  probably 
coaee  of  mucous  colitis.  (7)  Kails  composed  of  the  j4scaris  fuml'inmdes 
have  also  been  described,  but  it  is  ver>'  doubtful  if  they  ever  occlude 
llie  intestine. 

The  si/inpttnm  of  a  progressively  enlarging  cuncrottoii  diflcr  somewhat 
according  as  it  is  In  the  ileum  or  in  tht^  colon.  When  iho  concretion  is 
in  llic  ileum  the  history  is  one  uf  successive  and  pRigrcs^ively  aeverer 
abdominal  attjicks.  In  the  earlier  attacks  the  symiitoms  arc  ntther  those 
of  enteritid,  colic,  i>yrexi.'i.  diarrhfMja,  and  n  varialile  degi-ee  of  vomiting. 
As  the  condition  prr^p^sses  obstructive  symptoms  such  as  disicnw'on, 
visible  and  L-oiitrrwliiig  coils  of  inlestino,  scvcnf  vomiting,  tind  consli()f(- 
lion  dming  the  attack  begin  to  be  nioru  promiuenl.  A  lender  spelling 
may  also  be  found  in  the  right  iliuc  region  or  on  a  rectal  or  vaginal 
oxamitiation.  As  the  cise  goes  on  and  ulceration  occurs  aroiuid  the 
stone,  pus  and  blood  appear  in  the  stools.  The  final  attJick  of  complete 
obstruction  is  probably  due  to  a  di»placemcnt  of  the  concretion  from  u 
pouch  into  the  lumen  of  the  gut,  or  to  sjiasm  uf  the  intestine  <Iue  to  an 
acut«  attack  of  enteritis), 

When  the  concretion  h  in  the  colon  the  symptoms  are  those  of 
attAcka  of  ulcvniltvc  colitis,  severo  colic,  tenesmus,  and  the  freifUcnt 
passage  of  watery  stools  containing  pus  and  blo«>d.  The  patient  wastes 
progressively,  and  a  tender  swelling  is  more  often  |Kil{ia)rle  than  when 
the  concrctjoti  is  in  the  small  intestine.  Symptums  of  obstruction  ore 
rare  and  only  occur  very  hite. 

Treulntfnl, — This  condition  is  seldom  diagnosed  before  an  operation 
or  an  autopsy.  Conci-ctioiii^  in  the  rectal  pouch  mny  be  broken  up  imd 
evacuated,  and  for  this  purpose  it  may  be  necessary  to  dilate  the 
sphincter  forcibly.  Whni  the  concretion  is  higher  up  treatment  is 
purely  surgical ;  if  p<j88iblc,  the  concretion  should  be  dii^plucHl  upward 
from  the  region  of  ulceration ;  the  intestine  is  then  incised  and  the  mass 
removed. 

III.  Intestinal  Obstruction  due  to  Faecal  Masses. — Since  chronic 
constipation  and  idiopathic  dilatatiun  of  ihc  colon  are  dcscrihed  elaewhere. 
it  is  only  ncce«iiary  to  point  out  here  that  when  obstruction  is  duo  to  faecal 
masses  the  primary  cjiuae  is  an  atonic  condition  of  the  intestinal  muscle 
which  jwrmits  of  the  fat-cat  accumulation,  and  that  thi>  fuL'ail  masscj;  arxl 
the  atonic  bowel  both  play  a  part  in  the  final  stjige  of  intcstiiuil  obstrtic 
tion.  Of  6G9  cases  of  all  varieties  of  intestiiinl  obstruction  iidmitled  t^) 
the  London  Hospttiil  in  thirteen  years,  69  were  due  to  faecal  accumulation. 
The  proportion  of  the  sexes  was  almut  equal,  viz.  32  men  and  .*i7  women. 
Two  cases  died,  a  mortfility  of  a  little  lesji  lh;in  S  per  cent. 

IV.  Intestinal  obstruction  due  to  gall-stones  is  said  t^  occur  when  a 
large  g:tll-rfloiif  l)ec<>inc!*  iiujuicted  in  the  alimentary  canal.  Mr.  Mayo 
Kobson  gives  three  other  associations  of  intestinal  obstruction  with  pnli- 
stoiies; — (1)  volvulus  of  the  intestine  due  to  gall-stono  colic  or  to  the 
passage  of  a  calculus  along  the  intesUne ;  (2)  stenosis  of  the  iulestine- 


due  to  aflhosinns  arautul  the  gn11<bladder  or  the  healing  v^f  g;ill-fttuM 
Hstulae  ;  (3)  olMWiction  depi^tident  or)  local  peritonitis,  in  ibd  neighboor 
hood  of  tho  gall-bladder,  tauliug  to  paralysis  of  the  intestine. 

hifUUiirr, — This  18  a  raru  form  of  intestinal  obstruction.  At  ibi 
Leeih  Tiitirmary  tbera  w;ia  one  case  in  Kri  years,  and  at  St.  Geurge'c 
Hospiuil  hut  one  iit  fiftoen  yeai-g.  At  the  London  Hospital  \ft  cum 
have  OL*i.nirrcd  out  of  a  total  of  069  consecutive  cases  of  all  variciiei  <A 
inteatiiial  oV«tinclion  in  ihirteni  yean*,  a  iimjwrtion  of  1  in  44"1 
Authoritiea  who  have  derive<l  tht-ir  mnt&  from  tho  literature  connder  th* 
condition  much  more  r^ommon :  Fitz.  I  in  13;  Gilwcm,  1  in  17;  Ltich- 
lenstern,  1  la  38.  The  pro|K)rtion  of  women  to  men  in  this  variety  fli 
obntniction  is  5  to  I,  and  i^  the  same  .'is  tho  ratio  of  the  aexes  in  oat* 
of  ^'.'lU-RtoneK  in  the  gall-bladder.  In  the  Mries  of  |.^  caReaat  tlie  TxnidoB 
Hospital  the  proportion  was  only  4  women  to  1  man.  The  avorsge  «£v 
of  this  same  scries  w«s  r>ll3  years.  Sir  F.  Treves  gives  the  avcn;^  «g> 
as  57,  Mr.  E\'e  as  64,  ami  I>r.  KoUeston  as  fi2-7. 

Marhid  Antttmntf  and  Ptt/hidufft/. — Th«  Metbo<l  of  Fjitrance  of  lb* 
Caleiilns  into  the  Intestine. — C'onrvoisicr  gives  the  followirij;  rettult  itf 
36  iiutopsies : — The  stone  had  passed  through  a  fietula  Ijctwcen  tho  gall- 
bladder and  the  duodenum  in  t\venty-5ve  cases,  through  one  Itetwfca 
the  gall-bladder  and  the  ilenin  in  one  case,  through  one  })«twe«n  thr 
gall-bladder  and  the  colon  in  one  case,  through  one  between  tho  pS^ 
bladder  and  the  duodenum  and  the  colon  in  two  cases,  atxl  tioo^, 
the  common  hile-duot  in  seven  cases.  He  dismisses  throe  of  thcM 
last  Aflven  cases  as  ilnbious,  but  unhesitatingly  aceopis  the  four  rcmsat- 
ing  ejises,  in  which  the  gidl-blnddur  M-aa  not  iulherent  to  the  iiit*stioft 
In  one  case  the  imprewaion  of  the  two  ubsinicting  «ilcuU  wjt^  found  in 
the  common  bile  duct ;  in  two  cases  the  common  bile-duct  was  as  largest 
the  gall-bladder,  and  in  one  of  them  cases  the  two  cavities  were  continu- 
ons.  In  two  rases  it  was  clear  that  the  calculi  biul  formed  in  tlw 
bilc-durL  The  calculus  almnKt  invuriaMy  |wiSHi*s  through  n  firtulotu 
opening  from  the  pcsterior  surface  of  thf  neck.  VKuiy,  or  fumliis  of  lh« 
gall-bliirldei'  into  the  fin$i  [>art  of  tho  du<MU-nuni,  that  is  to  any.  the  part 
of  tht;  duodenum  which  is  so  often  bil»9taiue<l  at  autopsies.  Tlio  eitcyfltd 
stone  first  lends  to  adhesive  peritonitis  around  U)e  gall-bladder,  whidt 
Iwcoraes  fixed  to  the  contiguous  dno<lenum  ;  the  widl  1>etwoen  the  cv-ritia 
is  then  attenuated  by  iiiHnmnmtton  until  a  communication  rMulta. 
Hie  calculus  project**  Into  tho  duo<Ieuuni  for  ft  longer  or  shorter  time 
before  it  csciipe* ;  on  the  projecting  end  chyme  and  pbot^phates  lut 
depo»iiied  until  in  Kome  cases  the  t^ip  of  the  calculus  becomes  whiti; 
mulbctry  shapod,  and  like  a  nipple  (30).  The  final  diKplacemeni  of  the 
stone  has  in  several  caiie^  foUowtnl  tho  adminislraliou  of  a  purge,  and  in 
one  ciLse  was  apparently  due  to  the  paasa^c  int^>  the  common  biln-dnct  u( 
a  smaller  calcidua,  which  diverted  the  flow  nf  bile  through  the  g;t II -bladder, 
Mid  so  loosened  Jind  'tviictiated  the  large  calculus  into  the  du^HJcnnm.  In 
a  smaller  profwrtion  of  cases  the  li<ttula  foims  between  the  gall-bliidder 
and  the  transverse  colon.     The  calculus  is  then  voided  spontunouiljri 
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and  ill  the  inujority  of  cases  nithout  symptoma  of  intestinal  olMtrnction. 
It  is  8Ut4.tl  Uutl  siicii  Htones  have  bucome  imp:ict{!(]  in  the  fligmoid,  iind 
not  nncommoni}'  they  remiiin  for  some  time  at  the  anua,  and  requira 
dijptal  extraction.  When  a  stricture  of  tbo  colon  exists  even  ft  smull 
g»ll-«tone  which  has  passed  along  the  common  bile  duct  may  occlude  the 
naiTow  lumen  left  In  very  rare  iii.stiLiicCH  tlu*  fisLnlouf)  opening  liaa 
connected  the  pill-bladder  with  s\  coil  of  the  jejummi. 

It  is  stated  that  a  gall-stone  may  iiass  into  the  bowel  and  remain 
there  more  or  leas  latent  for  years  before  producing  acute  intestinal 
obBtructioa  Presumably  the  calculufl  is  ency«tcd  in  m  pouch,  and  during 
it«  residence  in  the  bowp]  it  is  washed  nearly  free  from  bile  pij;ment  and 
covered  with  phosphatic  accretions.  Such  stones  are  supposed  to  reveal 
their  prcecncc  by  littacki?  of  colic-,  vomiting,  couslipjiliun,  and  sometimes 
distension.     The  reconlcd  cases  arc  few  and  the  evidence  doublfiil. 

The  Spont'ineous  Passage  of  large  Galt-stxinfs  per  Anum. — It  Is  stated 
that  50  per  cent  of  cases  of  gall-stone  intestinal  obstruction  when  not 
operated  on  are  relieve*!  by  the  spontaneous  passage  of  the  calculus, 
sometimes  quite  suddenly  (KoUesum).  The  patient  frcfjuently  sinks 
nevertheless.  Tho  spontarinoiis  passage  of  a  gall-stone  of  an  inch  or  more 
in  cliameter  is  not  always  preceded  by  symptoms  of  intestinal  oljslruction ; 
ill  such  instances  the  gall-stone  has  passed  into  the  transverse  t-olon  and 
not  into  the  diiotlenum.  The  pro[)ortion  of  such  cases  is  stated  by  Sir  F. 
Treves  tn  be  one-third,  hut  Courvoisjor  considers  it  much  rarer.  The 
spODt^inicous  passage  of  a  gall-stone  may  be  greatly  assisted  by  the 
atlniitii^inilion  of  drugs,  such  as  opium,  tjclladonna,  and  of  general 
anaesthetics,  which  relax  the  spasm  uf  the  intestine  beneath  and  around 
the  gall-etone. 

The  Site  of  Impnction.^ — The  point  at  which  the  caleidus  Iiecoroes 
impacted  is  usually  the  lower  ]Hirt  of  the  ileum.  Tlic  ttmnll  intestine 
diminishes  in  diameter  from  the  duodenum  to  the  cJU.H-uni,  t)>e  ileo-caecal 
vnlve  Hdriiitting  a  round  objcet  of  about  an  inch  or  less  in  diameter. 
Riiice  gall-stones  are  rare  in  proportion  to  their  size  the  majority  of 
impacted  gall-«tones  are  found  abiMit  the  ileo-caecal  valve  and  the  lower 
part  of  the  ileum,  a  few  in  the  jejunum,  and  only  in  rare  cases  in 
the  duodenum.  Courvoisier  classified  5.1  cases  as  follows: — In  the 
sigmoid  flexure,  2'4  ]>er  cent;  at  the  Ileo-caecal  valvo,  in  per  cent;  in 
the  ileum,  Ori-4  per  cent;  and  in  the  duodenum,  214  [>er  rent. 

The-  I'aibfAoffiral  fiii.<ix  of  thf.  St/ntploms, — The  first  symptoms,  severe 
pain  and  profuse  vomiting,  are  due  to  an  intense  irritation  of  the  rhiodennm 
by  the  entrance  of  the  calculus.  The  vomiting  is  more  profuse  than  in 
any  other  form  of  intestinal  obstruction,  and  aptly  illustrates  the  general 
rule  that  the  higher  up  in  the  intestine  the  ohstniction  ficcurs  the  more 
profuse  the  vomiting.  The  dark  colour  of  the  early  vomited  matter  is 
proliably  due  to  haumon-hugc  from  the  cdgc:^  of  the  fistula,  and  from  the 
raw  interior  of  the  gKll-bliulder  increased  by  the  venous  engorgement 
associated  with  the  vomiting.  In  galT-stane  intestinal  obstruction  there 
is  no  strangulation  of  the  Intestine.     This  is  a  pure  obstruction  of  the 


Inroen  of  the  small  intestine  without  intorforcnce  vith  it4  blood-«tip{ilr 
niid  witlioul  paralysis  of  the  uervcs  or  muscles  of  the  intesliiml  tnIL 
Eveu  thi«  obstiuclinn  of  the  lutueii  in  iiicoiuiiletc  fur  the  firat  few  dajn 
whiUt  the  calculus  is  |iassing  along  the  upper  and  wider  portions  of  liw 
smAlJ  intestine,  and  dining  this  pTJod  the  constipation  Is  partial  and  the 
pnin  colicky  and  iutcrniiitvnt.  When  iui|tiiciiuti  of  the  calculus  ucctin 
the  ottstraolinii  lujcoines  cnnipleCe,  the  const) patinn  ubeolute,  uid  thu 
p&in  continuoufl. 

'J'fif  Manner  in  tihkh  OfiAh'tution  u  proihufd, — Spasm  of  the  intcctine 
beucAih  itnd  around  the  (ralculus  is  the  chief  eituso  of  obelructiou.  At 
nearly  all  opemtions  on  such  cases  the  atone  is  found  resting  on  «  aeptan 
forni«i  l»y  tlm  contractwi  intestine  lM»noath  it,  whil»«t  the  intestine  »bovft 
is  widely  dilated.  On  the  other  hnnd,  nt  many  autopsies  on  cases  thit 
have  not  been  op<?nite(l  on  the  ctilculus  has  boen  found  loose  in  the 
relaxed  inlosline,  and  it  has  been  hiird  to  understand  how  it  can  haw 
produced  obstruction  at  all.  Morphine,  hoUailoiuia,  and  generul  aiutft- 
thetics  act  hy  relaxing  this  npaiini.  I ntlamnmtory  swolling  of  the  muooos 
membrane  ap^iears  iifter  a  day  or  two  and  hel}>s  tJi  mnke  the  o^^tnictioii 
comfjlete.  Thtt  small  inicHiinc.  unlike  the  sigmoid,  colon,  and  ruL'tnra,  b 
not  adapted  fur  proiK-lling  hard  rough  nui>»es  ;  ita  intaiior  is  enrered 
with  the  folds  of  the  vaKidae  connivoni^s  s|M!eiuIly  fiilwl  to  retard  ihe 
progress  of  Huid  contents.  The  surface  of  the  culciUus  is  also  of 
unce ;  when  it  is  rough  and  angidar  a  smaller  adenitis  will 
im|)actcd  ;  when  it  is  smooth  and  rounded  a  larger  one  will  pass 
taneoutity.  If  a  gull-stone  remain  for  any  length  of  time  in  the  inttftiius 
its  bulk  wilt  be  incrciiscd  by  pho3)>hHtic  and  faec;d  uecretiona 

Th<-  J'l'erii/tis  llittunj  of  Iiiii"rr/  TntnUr. — A  gall-sloue  must  Iw  an  inefc 
or  more  in  diameter  in  order  to  obstnict  tlie  intestine.  Gall  sutnot  wf 
this  sixo  very  rarely  pa»»  along  the  biliary  passages,  Iwit  as  a  result  ef 
a  process  of  adhe&inn  and  ulceration  work  their  way  dirai*iiy  from  ih* 
gall-lihulder  into  the  first  {lart  of  the  diioilenum.  Thiit  pmceAs  give«  nw 
to  long -continued  dull  pain,  \vitli  exncerbntions,  in  the  right  hyy* 
chondrium  an<l  opigastriuui.  It  is  not  very  uncoiinnon,  mnrcovor,  for 
smaller  »toiies  to  be  associated  with  one  or  more  hirger  uuos,  and  thote 
small  calculi  may  enter  the  ducts  and  produce  both  colic  and  jaundicr- 
In  9  cases  at  the  London  Hospital,  in  which  the  question  of  prenoin 
biliary  trouble  was  specially  invc.'ttignted,  '2  hitd  had  colic  and  jaundic*. 
1  B)MiAins  with  vomiting,  4  didl  dysiiepiic  ]Aiins,  and  1  no  Hvniptom  nt  all 

Thf  Clinintl  J'tdiirt: — The  [latient  is  usually  a  fuL  womiin  almut  nxtj 
years  of  age  siitt'ering  from  an  acute  obsiriiction  of  thu  small  intosUM 
without  distention  and  of  sudden  onset  The  pain  during;  the  first  day 
or  two  is  intcrmictent  and  colicky,  shewing  tluil  the  olxitrnction  is  putial, 
and  lliaL  the  inteittinc  i:^  not  strangled.  It  is  located  in  the  cpigaBtrian 
at  Hrst,  but  snhsfH^ueiitly  <ihifts  lo  the  umbilicus  when  the  stime  pasMi 
from  the  duodenum  to  the  jejurnini.  The  most  prominent  sympumi  i« 
vomiting,  which  is  severe,  continuous,  profuse,  and  is  black  ur  Itrown  witli 
blood  or  bile  at  the  commencement  of  the  attack.     A  gallon  or  more 
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ifti^M  ejdctod  in  »  ci>u[ile  of  davit,  a  <]tiiuititj-  greatly  jti  excess  of  ibe 
fluids  swallowed.  In  many  cases  the  vomiting  can  he  divided  itiLo  three 
]teHo<l«  (Barnard).  In  tlie  fii-at  it  is  sudd^'n  in  nnsot,  s^viire,  concinnous, 
and  pi'ofuBu  in  character  and  durk  in  tulour.  In  the  wcoiid.  when  the 
slone  has  moved  down  the  intestine,  and  uauallv  on  the  third  day,  the 
vomiting  alwitt^i  and  bt:cunitis  groun.  Ak  thu  Ixiwuls  ate  freijui-ntly 
moved  on  this  day  thu  imticnt  bolievos  she  is  ahonl  to  recover.  In 
the  third  stago  thu  slune  has  bvcomo  impactcHj,  and  the  vomiting  recurs, 
and  is  l>roM-n  and  stercoraceoaa.  It  te  in  this  stage  ttmt  the  surgeon  is 
applieii  to  for  relief. 

The  condition  of  the  bowels  varies ;  whilst  the  stone  is  moving  faeces 
and  Katus  are  able  to  tiavol  past  tlie  caicului^.iiiiil  in  mofit  vafam  therefore 
the  bowels  act  in  response  to  purgatives  and  enemas  during  the  first  three 
days  of  the  attack.  About  the  fourth  or  fifth  <]ay  the  stone  bt'comes 
imparted,  and  constipation  becomes  absolute.  Collapse  Is  seldom  well 
marked  tintil  the  fourth  day  of  the  disease.  Abdominal  examination 
rovoals  little  save  obscui-e  tenderness  around  the  gall-Maddor.  The  flight 
distension  cannot  l>e  ajipreciated  in  such  fat  subjects.  The  calculus  is 
scarcely  ever  felt.  It  ha.s,  however,  been  ]>nl|uvtt'4l  in  the  right  ilrnc  fossa 
and  in  DougUis'  pouch,  which  is  no  doubt  the  usual  position  for  a  calculus 
which  is  dragged  there  by  its  own  weight. 

iHagnosis. — It  is  possible  to  diagnose  gaUstono  intestinal  obstruction 
by  the  unusual  grouping  of  symptoms  it  presents.  An  elderly  fat  woman, 
with  acut«  but  partial  obstruction  uf  the  small  intestine.  \ioIent  onset  with 
vomiting,  and  only  partial  constipation,  niigntion  of  the  pain  from  the 
epigastrium  to  the  umbilical  region,  remieaion  nf  the  vomiting  on  the  thini 
day,  and  a  previoiw  history  of  biliary  trouble.  In  the  presence  of  all 
these*  s^inptoms  the  diagnosis  may  lie  made  with  conlidence. 

jMirnti'jn,  Prit^tosh,  ami  MortitlHii. — W'lioii  trcut<.'tl  by  narcotics  and 
anaesthetics  50  jjer  cent  of  cases  are  relieved  B|KintaneouBly  even  as  late  as 
the  twenty-eightii  day  (Sands).  Many  of  these  cu!H.-snc^ertlielc&ssnecimib 
subsc(|uently.  In  most  cases  not  8*1  relieved  licath  occurs  from  the  fifth 
to  the  tenth  rhiy.  The  mortality  after  operation  is  very  high.  At  the 
i^ondon  hos{>ital  13  of  15  cases  were  operated  on,  and  of  these  8  died,  a 
mortality  of  61*6  jwr  cent :  I  have  operutMl  on  7  cases  with  4  rccoveriesi. 
This  high  mortality  is  to  be  attributed  to  the  great  age  of  thL'st-  |>atiunt8 
uul  to  their  fat  and  degenerate  organs,  and  to  the  late  dal^e  at  which  they 
are  submittetl  to  operation  owing  to  the  remission  of  sympt^ims  nii  the 
third  day.  The  average  ago  of  the  fatal  cmes  at  the  London  llni^pital  was 
63,  of  thoK  tliat  lived  but  53.  Among  the  fatal  cases  the  diiratiun  of 
obatruction  was  just  uniler  eight  djiys  on  the  average,  and  among  the 
recoveries  four  days.  No  cjuhj  in  which  obstmctJou  had  txist*<i  for  five 
days  or  more  recovered,  and  the  otily  aged  woman  (73)  who  lived  wiis  ihiiL 
Tilluiann  »latc.<t  that  recent  results  are  much  more  favourable,  ami  he 
quotes  Korte  as  having  ha<i  four  recoveries  in  five  consecutive  cases. 
Operation  on  the  second  or  third  day  woiUd  probably  give  very  good 
restUta. 


Tretiimmi. — Every  caee  in  which  acnte  intestinal  obstruction  i*  ifi«- 
gnosetl  should  be  ojicnitcd  on  at  once,  and  when  it  is  thought  to  be  due  to 
a  giiU-8U>n«  early  opi-atimi  in  all  the  mnro  imperative  for  the  rejumnn 
already  siatcd.  The  gall-«tone  should  l>e  removed  by  a  k'ngitiidiiud 
incision  through  the  intestinnl  wall,  and  this  incision  immediately  rloswl 
by  anlurcs.  If  operation  bo  declined  or  be  impntcticnble  morithin  ami 
holladonna  may  be  prescribod  in  large  doses  with  a  modomic  chance  of 
suec^^s.  General  nnnesthetics.  mr-ssage,  and  enemas  have  appeared  to  \m 
tuefid  in  certain  cases. 


R  ISTKRNAL  STRKTlfRKOFTiiK  ISTRRTINK. — Dffinitum. — An  internal 
stricture  ia  a  narrowing  of  the  lumen  of  the  bowel  produced  by  changti 
in  the  wall  of  the  intestine. 

The  lumen  may  W  diminished  in  three  wa^-s:  (I)  It  may  bo  blocked 
by  new  growth  projecting  from  the  wall  as  in  cancerous  stricttira  (i\ 
The  wall  itt^elf  may  be  coninicte<J,  nMially  as  the  rpmdt  of  hiding  uImcb 
and  cicatiiitiirion  aftf-r  gangrem*  and  injury.  (S)  The  wall  may  t«e  » 
ihickutitid  by  eaiicen)u.<s  tidH.Tculons,  or  gunimaioiu  tissiiu  that  tlw 
lumen  of  the  lioweL  in  greatly  nan-owed.  It  is  customary  to  «xclnd« 
strictnrcfl  of  the  rectum  from  a  de«cription  of  intestinal  nbstmccion. 
Internal  strictures  of  the  intestine  arc  divided  into  (I)  cnrcinomatotu, 
(2)  cicatricial,  and  (3)  congcnitat 

I.  Carcinomatous  Stricture  of  the  Intestine. — Panccr  of  thr  inti«tio« 
is  secontl  niily  to  iriUiBsuHoeption  as  :i  ca»fie  of  inu^tinal  obfitriictioa.  *H 
6G9  consecutive  cases  of  obstruction  at  the  London  Hospitjd  in  Uie 
thiiiuen  yeai-s  1893- 1 OOr),  151  Mere  duo  to  auicer. 

Kdology. — The  prinmry  cause  of  cancer  is  no  dwibt  the  aame  in  lb* 
inteAiine  a*  oleewhen>  and  it  is  Pi|iia]!y  unknown.  The  disposing  caon* 
are  apjiiirentl)- injuri',  chronic  intlanunation  and  irritation,  gtagnalimi  of 
into.itirud  citntimtx,  and  senility  of  thf^  tt»uiiica.  The  influomte  of  injurT> 
indaninuition,  iuid  irritation  are  well  marked  in  the  distributioo  of  caMw 
of  the  intesiiiiett.  In  the  sigmoid  flexure  and  the  rectum  where  tbo 
coutent^  are  aolid  it  is  much  moi-c  frequent.  Stagnation  appeara  to  plaj 
A  part  by  increasing  the  time  during  which  the  contcntA  can  damage  ami 
irritate  the  intestinal  wall.  The  eontenfi  loiter  in  the  duodenum,  cnecinn. 
sigmoid  floxnro.  unil  i-ectuni,  which  are  all  stKH-ial  sites  for  cancer. 
Nolhiuigel  IkiUcvci  that  cancer  not  infrc<|uently  commences  in  tiie  Imu« 
nr  scar  of  an  uhrcr.  and  there  are  at  least  10  cases  of  this  aequeucc  in  lh« 
duodenum  (Loudle,  Perry  and  Shaw,  and  XaltaD-lArrier). 

The  intlnenco  of  ooe  is  not  so  well  marked  in  cancer  of  th« 
intestine  ««  in  cancer  eUewhore.  The  majonly  of  cases  occur  bctwem 
40  and  it5  years  of  age,  but  Lnnart  has  collected  61  coses  between 
20  and  ^lU  yearK,  Bernoulli  ''>!  ca^ics  under  'IQ  years  of  age,  and 
XothniiKcl  i)i)ot«s  other  instances  at  IT,  13.  12,  II,  3^,  and  evru 
3  years  of  age.  Muydl  stjiles  t^t  one-sixth  of  all  cancers  of  llw 
intestine  occur  lietween   30  and    40  years,  and  one-acventh   l>efore  ^0 
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years.  Cuicer  miut  not  1>«  exclude^]  thercforo  \rheii  the  diHgnoais  of  an 
inlesunal  Bteiiosis  is  being  cunsidot-ed  iti  the  case  of  a  yotiiig  adult.  A 
ftpocunea  of  colloid  carcinuuui  uf  the  i^igmoid  flexure  in  ti  boy  uged  10 
yoats  was  recently  aeiit  to  iho  Pattiological  Deparlnient  of  the  London 
llospiLii]  by  [)r.  Ntilne,  and  other  cases  nf  colloid  cjtncer  of  tbu  colon 
at  an  early  age  have  been  put  un  record  (Kaiiihack  and  Kurnivall, 
W.  A.  (iiirmrd).  S^x.  apptrara  to  liave  little  inrtueuL'e  on  the  occmToncc  of 
canc«r  of  tho  Imwol.  Of  tho  l.^l  t-aaefl  vhith  caused  olwtruL'tioit  at  the 
London  Uospital  05  wore  men  and  JSG  wore  women. 

The  PnlMotjy  of  Cancer  <}j  the  Inti-.^itn: — Cj^'cinonm  of  the  intestine  is 
nearly  always  primiuy,  aecondary  growths  arc  mohl  uiiuiiual  except 
perltiipB  im  rogunlM  melanotic  tuniount  (Thomttnn).  Cancer  of  tho  hitestini' 
by  extension  fn>m  the  stomach,  gallbladdtn-.  [wtncreae,  and  f('tuali> 
genital  organs  in  not  «o  rare  and  is  oonsidci'ed  under  Compression  of  the 
Intestines  (p.  767). 

Primary  carcinoma  of  tho  intestine  always  ori^finates  in  Lie^crkiihn'a 
crj-pta  and  is  called  cylindriwd-  or  columnar-o'llwl  carcinoma,  malignant 
adenoma.  When  the  epithelial  elements  grow  rapidly  and  preprjudenite, 
the  tumour  U  large,  mift.  brain-like  in  coiihislency,  and  is  kiiviwti  tut 
medullary  or  encopbaloid  carcinoma.  In  other  casca  the  luraoiir  unduigoea 
colloid  degeneration.  Very  rarely  there  i»  a  well-marked  cicatricial  re- 
action of  the  connective-tissue  matrix  in  a  slowly  growing  tumour,  and  a 
bard  or  scirrboud  carcinoma  u  then  produced. 

SUvaiion. — Primary  carcinoma  h  exceerlingly  rare  in  tho  small 
intestine^  the  great  majority  of  the  cases  being  in  the  sigmoid  riexure 
and  tho  rectmu.  The  caecum  and  ileo-caecal  valve  proviile  a  small  but 
well-flt-tined  gruu[x  Tlie  duiMtcnuni  in  dpitc  of  its  small  extent  is  re&pons 
ible  for  more  than  half  the  aincers  of  the  gmall  int<^»tine  (vhJr  ^^.  i)??). 
To  illustrate  these  |K)iiit&  I  have  analysed  the  distribution  of  the  -IHl 
cases  of  cancer  of  the  intestine  conbiined  in  the  Mi'dtcal  and  tSurgical 
Kecords  of  the  London  Ho^ital  from  19bU-l9Q5.  Nothuagel's  figures 
are  aj^ndod  for  compurisoiL 
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frequently  Ihaii  ia  cancer  elsewhere,  the  iirognoais  after  early  du 
HDi]  excifliuii  Ih  therefore  relatively  good.  It  is  said  that  this  atatcncat 
does  not  apply  to  the  rare  ca^ps  of  cancer  of  the  small  intMCiiie. 
MctAstosU  is  most  common  in  the  lymphatic  glands,  but  it.  \&  noartj 
as  fre({ucnt  la  the  liver.  vVft^T  these  tho  peritoneum,  omenttim,  and 
mi-«viit<;ry  iire  moot  often  iiivudiHl,  and  tht-n  the  lungs  and  kidiU!T&. 
Haut:cr  state*  that  the  onlinnry  and  hard  form  of  cancer  of  the  iiilestine 
cliieily  prtiduccs  metastases  in  tli«  liver.  The  colloid  form  on  the  other 
hand  is  specially  apt  to  invade  the  pentonenm,  srhile  in  soft  caiiG«r  ibc 
lymphatic  glunds  fire  the  main  site*  of  infiltration. 

THk  yf  imti/mi'-itl  Form^  nf  Oaneet-  of  tJif  Jatf.<iine. — The  form  in  »rhi*h 
R  uaneer  is  futitid  at  an  opt.'nition  or  an  nulopey  depends  up<>n  the  time 
that  it  hiis  e.'tiatfid  and  the  rate  sit  which  it  ba«  grown.  Tlitwe  fonu 
which  produce  oltatniction,  as  a  rule,  come  under  observation  iraily,  whilfl. 
those  that  do  not  interfere  with  the  lumen  of  the  bowel  are  only  neea  at 
nn  advanced  stage.  It  is  of  practical  importnnce  to  recogniAe  several 
diR'ercnt  varieties,  bccaui^  the  eflei'ls  and  symptoms  produced  by  Otm 
uro  very  <lifter()nt,  and  the  physician  mtuit  lie  |iru|>:irfHl  lo  rttci^guiBe  emnoer 
of  ihe  )rite.4tine  in  nil  its  protc;m  fonns.  (1)  The  nodulHr  variety.  It 
ia  probable  th;it  all  eancoi:s  commence  as  a  small  nodule  in  the  deeper 
part  of  the  intestinal  raucous  memhmne,  1)ul  nt  this  stage  they  can  »cily 
bo  discovered  by  acciilent.  (2)  The  polypoid  variety  is  a  further  «U^ 
of  the  last.  The  nwlule  grows  towards  the  lumen  of  the  Iwwel,  and  vtrr 
exceptionally  may  Ijec{>me  pedunculatc-cl.  The  mucous  memlirane  for  « 
time  is  intael  over  the  growth,  but  later  it  is  ulceratisd,  and  the  tiiniaQr 
fnngatca.  Such  a  mnlic^iiint  polypii»  may  proiluce  an  intu.Bsu<u'eftUun. 
hut  this  is  rare  as  com{ured  with  innocent  polypi.  (3)  Tho  annular  or 
ring  carcinom^i  is  one  of  the  commonest  forms  in  which  cancer  of  Ui« 
intestine  is  found,  The  bowel  U  often  puckered  in  as  thott^'h  a  striof 
had  been  tightly  tied  aroumi  it,  and  tlie  aclnal  mass  of  the  cancer  »  rm 
umall.  /Va  a  rule  only  one  stricture  exists,  but  several  secondary  nntf 
may  be  pi*esenL  The  annular  arrangement,  which  is  well  markol  in  all 
cancers  of  th«  l»owel,  is  due  lo  the  cancerous  infection  following  Urn 
lymphatics  which  run  round  the  intestine  to  the  mesentery.  Sottf 
carcinomas,  however,  appear  to  have  started  in  the  annular  scar  of  a 
stercoral  ulcer,  especially  in  the  sigmoid  flexure.  These  scars  oAn 
eun-ounil  thu  intestine,  and  at  first  the  cjtnrerouit  pmeuits  is  limit«d  lo  At 
scar.  The  diagnosis  is  confused  in  Mich  a  case  by  tlie  lung  hist 
the  chi-onic  consti|iation,  fulloutxl  by  simple  ulceration  and  sti 
which  precedeil  and  prwiucod  the  cancer.  Even  at  the  oi>eRitioB  of 
autn|)Ry  it  is  often  only  possible  to  determine  whether  the  stricture  b 
midignant  or  not  by  the  microscope.  Tlie  lumen  of  u  malignant  strictuiv 
is,  however,  usually  ulccrat<sl.  The  symptoms  arc  those  of  progro«sit« 
stenosis  of  the  hnwel  unless  a  foreign  Ixsly  suddenly  iMicumc  impoctdl. 
when  the  onset  nf  symptoms  may  ba  von'  acute  and  sudden.  {l\  T\u 
cancerous  process  has  in  some  cases  implicated  some  two  or  three  inehos  of 
the  intestino  and  converted  it  into  a  ri^d  tube.     *l1ie  lumen  it.  u  •  ntlr. 


^^t 


tilcAnii«i1  anil  pat«nt.  The  signs  of  inivstiu&l  ubsirtiction  are  not  well 
iniirked  in  t»uch  caaes,  and  ibo  Hymptoiutt  arc  (ibeicure.  Under  liiiu^ua- 
ceplion  {eide  p.  796}  it  is  |K>inUMl  out  that  a  cjineer  which  has  produced 
invuginaiioti  often  spreads  in  the  middle  layer,  ami  converts  it  into  an  in- 
verted cancerons  tube.  (S)  The  ptipillomftious  or  canlitlower  vmietv  is  also 
common.  NVhen  tho  growth  of  a  cancer  is  rapid  it  passes  quickly  thi-ongh 
the  nodular  ami,  pi^rhapn,  (lie  poly|Kjid  fcirnis,  and  pnijwiu  itiUi  (he  bowol 
an  an  exuberant  cauliHower-like  mass  of  fi-iahlc  giowth.  At  tirt<t  it  is 
attached  lo  a  pint  only  of  the  circumference  of  the  gut,  and  tbiii  i^tnge  is 
a  vei*y  favourablu  one  for  removal.  The  sigmoiduecope  enables  such 
tumours  to  be  clearly  Been,  and  thfir  mobility  ascertAincd  as  high  up  as 
the  middle  of  the  sigmoid  flexure  (Mummery).  The  actual  olwtriictton 
caused  by  luch  growtbs  is  slight,  and  is  limite^d  to  some  abilominal 
uiircst  and  llalitluiice.  the  wind  passing  freely  and  nithuul  much  delay. 
Tenesmus  is  oftun  present,  and  as  tlic  growth  is  nearly  alnnys  ulcerated 
some  blood  and  muciui  are  frequently  passed.  Wlien  llie  gi'owth  is 
8ituat«d  in  the  lower  part  of  the  colon  the  patient  frcM^nenth'  has  the 
de«iro  to  void  the  discharge  which  has  lux-uuiulated  diuing  the  night 
directly  he  rises  in  the  morning,  a  Bymptoro  known  jib  "morning 
diarrhoea>"  which  is  very  characteristic,  (ti)  A  largo  tnmonr.  When  a 
case  of  cancer  of  the  intestine  does  not  terminate  early  as  a  restdt  of 
intestinal  obstruction,  acute  porit4)nitis,  or  uxt«itsive  metastases,  the 
primary  tumour  becomes  a  large  mass  of  new>growth,  wliich  surrounds 
and  infiltrates  the  wall  of  the  intestine,  and  invades  the  adjacent  cellular 
tissue  and  ncigbbotiring  organs.  It  fills  the  hinien  of  tlic  gut  with  a 
fungatin^,  cxuljcrant,  anrl  ulccniting  uiass,  from  which  a  pn-fnsu  discliargu 
is  poureil  out.  ]n  rare  Cjtses  the  primary  growth  is  of  mtxlerate  size,  but 
the  major  part  of  the  tumour  is  formed  by  a  large  mass  of  infiltrated 
lymph-glands  in  the  mesocolon.  Such  large  masses  of  new-growth  aro 
closely  simulated  hy  accumulations  of  solid  faeces  aliove  the  ^trictui'e,  or 
by  coils  of  gnt,  matted  around  the  growth  by  local  peritonitis  in  which 
localised  almccssos  may  occur.  Knemns  and  laxative*,  hhuuld  I"e  employed 
to  remove  such  faecid  accumulations,  but  this  is  no  easy  matter.  (7) 
The  ulcerating  ami  gangrenous  form.  All  foi-ms  of  cancer  of  the  intes- 
tine ulcerate,  but  in  some  the  process  is  so  active  as  to  merit  the  above 
description.  The  low  \'itality  of  the  tissue  which  is  constantly  bathed  in 
corrosive  fluids  swarming  with  mici-Chorgaiiiams  accouiit«t  for  the  ulcera- 
tion. This  condition  is  indicated  by  a  profuse  and  frequent  diarrhoea 
and  tencsmiut.  The  stooU  conutin  blotnl  and  pus  in  l.-irge  qnantiiies,  and 
when  the  process  becomes  gimgrenon^  they  are  incxpi*essib1y  fotd,  and 
sometimes  contain  massee  of  necrotic  new-growth.  Cancerous  cachexia  is 
usually  well  marked  in  such  ca^es,  and  ia  due  to  the  loss  of  Huitls  from 
the  raw  surfaros  and  the  alwfii-ption  of  the  products  of  d«*crim position.  It 
is.  however,  remarkable  how  little  cachexia  m^iy  be  present  in  some  very 
extensive  cases  of  ulceration,  ami  this  may  be  attrihute<]  tu  the  absence 
uf  lymphatics  in  new  gnjwths.  LHceration  in  an  annular  growth  may 
open  the  passage  so  that  symptoms  of  chronic  stenoaa  are  suilden^ 


relieved  by  h  profuse  diarrhoea,  niid  the  eondinon  o(  ihe  piiticni  may 
ill  many  ways  iuiprove. 

TVjc  sewndary  ehaiuffs  and  rrjuUs  pnttlucni  hy  airntwmit  of  tfie  iitU-ittm 
are  lu  follows  :— ^1)  Chronic  stenosis  of  the  intestine,  (i)  AcuU)  diku- 
tion  of  T^hi.^  colon  above  the  Airioture.  (.1)  Acute  dilatation  of  the  cucubl 
(4)  [iitu^u^ceptiuM.  (5)  Volviitiui,  beiidint^,  kinking,  {d}  I'critoQitis, 
LdcJilijMKl.  (ii)  iuUmsive.,  (/>)  suppurative.  Geneml,  (n)  iicrfonilive,  (A)  duv 
to  tran3ud;ition.     (7)  l-'istnlas.     (8)  lidlooniug  of  the  rectum. 

(1)  Chronic  Stenosis  of  the  lutesliiie. — Cancer  of  the  inteistino  is  tbc 
muat  froquoiit  and  typical  cause  of  chronic  Btenoais,  the  |iatbalugiial 
changes  and  symptomii  of  wliich  havo  already  beon  fully  de«crilMMi  (p|L 
705,  T2H),  The  ijathological  changes,  which  are  chiefly  in  the  inK-stin* 
above  the  gi'owth,  are,  brierty^  dilatation,  hy|iertrophy,  lengthening  of  Uw 
inteittine,  iiitlamiualion,  ulceration,  and  teutiion -striae  in  the  lue^ntcry. 

(i*)  Acute  dllataLioN  of  the  colon  is  a  very  common  termination  U)  ■ 
CISC  of  ciiucaroua  stricture.  Within  a  few  hours  a  case  which  was  pn» 
gressing  apparently  favourably  may  become  hugely  distended.  jirofiM 
vomiting  may  appear  with  absolute  constipation,  and  death  inay  folio* 
ill  a  day  or  two.  At  an  operation  or  autopsy  the  colon  is  found  to  I* 
BO  enormously  distendeil  that  the  lonj^itudinal  siriae  have  cliBappearat, 
and  this  diflteusioii  may  exu'iid  to  the  ileum  and  cvou  to  the  jrjunnn, 
duodenum,  and  slom;ieh.  The  tension  of  the  intestinal  walls  ia  so  gntA 
thai  they  readily  rupture,  especially  at  the  points  where  patchos  of 
gangrene  and  ooftenin^  exist.  The  colon,  as  it  dilates  bi^wwn  tba 
liiyers  of  its  mesowilon,  shortens  that  structure  and  anchors  the  got 
The  contents  of  the  colon  are  usually  fluid  iu  the  ymn  adjacent  Ut  l&t 
stricture,  although  the  upp<'r  [Nirts  often  contain  much  gas.  The  caoMi 
of  this  sudden  distension  are  various,  but  may  be  descrilied  as  a  failon 
of  the  compensjition  provided,  by  a  progressive  hyjwrtrophy,  for  an  incres> 
ing  stenoais  of  the  intestine.  The  lumen  of  the  stricture  haa  in  sonr 
ca*c8  Iwen  found  completely  occluded  by  a  foreign  IkkIv,  «i«h  as  a  (ruii- 
stonu.  or,  jis  in  a  case  of  my  own,  l»y  tealeaveK,  so  that  it  offers  » 
insuperablu  obstacle  tu  the  most  ]>owi'rfu]  waves  of  (^leHstAlsiR.  In  nttav 
cases  acute  dilatation  has  been  prccipitaletl  by  the  unwise  admiuiaira&an 
of  purg:itives.  The  colon,  which  was  alreatly  loaded  to  the  limit  of  in 
[Kiwent,  has  suddenly  had  to  rocoive  from  above  some  pints  of  fluid 
faeces,  ami  comjicnsjilion  hiw  broken  down  altngethcr.  In  nthor  c«m* 
the  mutHTtdar  wall  of  the  intestitie  adjacent  tu  the  stricitnv  ha^  apfstrendx 
Itecuine  exhausted  and  pandysinl,  an<l  hiut  lieen  distended  by  liie  autift 
intestine  aliove  it.  In  siime  instanccA  general  iieritonitis  has  been  found 
originating  in  the  patches  of  gangrene,  and  this  no  doiU»t  aoMtod  io 
producing  the  sudden  distension. 

(3)  Acute  FMlatation  of  the  Caecum. — In  this  condition  iho 

sudilenly  l»ocoines  onoi-mouBly  diUited,  whilst  ihn  rest  of  the  colon        

the  cancerous  stricture  is  usually  oidy  moderately  disUMuhni  and  't»  not 
tense.  Caii^rcuous  [tatches  ajipeur  in  tlie  ateeum  Hithin  a  few  b<iun. 
and  are  usually  referred  to  aa  stercoral  ulcers.     Tho  goiMnU  iieritoiuBil 


cavity  ia  iiif^!cU*J  from  these  putclies.  In  tbe  wurst  cases  thu  caecum 
bursts  mid  ci>Ibt|>s(;8,  wliiUt  th»  peritoneum  becomes  <liift<;n<]ecl  with  free 
gas  and  fluid  faeces  (pneiiniopentoneiini).  More  usually  the  cae<!um 
becoineB  adherent  to  neighbouring  stnictvires  hy  recent  lymph,  which 
prevents  actual  extravasiuion  until  these  udliesions  nrc  sepanitcd.  The 
oirciuoniit  U  usually  of  the  ring  or  annular  form,  anil  lu-iitt:  dilatation  of 
the  caecum  is  often  the  tir»t  sign  of  the  prcaence  of  the  cancer.  Of  my 
6  cases  3  bad  been  in  perfectly  good  health  until  ten  days,  six  days,  and 
two  days  before  uduiiBsiou  to  the  hottpital.  The  sites  of  the  stricture 
in  my  6  case;^  wore  '.i  in  the  sigmoid,  3  in  the  Kplenic  flexure,  and  I  in  the 
hepatic  flexure.  It  will  be  seen  that  an  undue  proportion  of  cases  is  in 
the  upper  colon.  Tbe  mochaiiism  of  tlio  acute  Jilaut)>>n  of  the  caecum 
is  obscure ;  it  cannot  be  due  to  landysi's  as  is  usually  stated,  for  this  will 
not  account  for  the  tension  of  tbe  wall*,  tbe  preKsuro-gaiigrenc,  or  even  for 
the  rupture  of  the  organ.  It  is  dear  that  the  caecum  in  dilated  or  di.sttnide<l 
by  the  colon  below  it,  which  suddenly  regurgitates  ite  accumulated  con- 
tents, and  blows  up  the  caecum  like  a  child's  iMillauii.  This  reflux  may 
occur  in  three  dilferent  ways.  As  the  contents  gradually  accumulate 
above  the  stricture  &  time  comes  when  they  are  continuous  as  hiyb  tis 
the  caecum,  and  jis  the  coEon  just  above  the  stricture  is  greatly  hyper- 
trophittl  while  tbin  lias  not  yet  occurred!  in  the  Oiecum,  spusin  of  the 
muscular  colon  will  lead  to  distension  of  the  caecum.  This,  however, 
will  not  account  for  the  absolutely  acute  cases ;  in  these  we  must  either 
invoke  anti  peristal  sis,  M'hich  is  a  normal  function  of  the  upper  part  of 
the  colon,  or  we  may  suppose  that  whilst  a  forwart.1  wave  of  pcrisialsi!* 
is  straining  to  foite  the  accumulated  contents  through  the  stricture  tht^ 
contraction,  which  closes  the  colon  behind  the  wave,  is  burst  o]>eTi,  imd 
the  contents  are  suddenly  sipiirted  b;wk  into  the  ateciim  and  distend  iu 
The  mechanism  of  the  last  oxpUmation  is  similar  to  that  of  a  gun  which 
blows  out  its  breech-block  instead  of  projwUing  forward  its  projectile,  and 
the  de^'astation  worked  behind  the  gun  finds  it^  cquiv^ent  iu  acute 
dilatation  of  the  ciiecum. 

(4 )  Intussusception  as  a  result  of  Cancerous  Stricture  of  the  Colon. — 
Of  6G9  cases  of  obstruction  at  the  London  Hospital  151  were  due  to 
cancer  of  the  intostino,  and  of  these  5  only  produced  intusensception. 
In  2  cases  the  growth  was  inverted,  and  formed  the  middle  or  returuing 
layer.  The  fonn  of  the  cancer  may  be  bteral  and  fxilypoid,  annular, 
or  even  tubular.  In  some  cases  the  invagination  lejtds  to  acute  intestinal 
obstruction,  but  in  the  majority  of  cases  the  obstruction  is  partial,  and 
the  symptoms  subacute  or  even  chronic.      [/'«/<  p.  786.] 

(5)  VoU'idus,  Bending,  and  Kinking  as  a  result  of  Carcinoma  of  the 
Inlestino. — Volvulus  is  a  very  rare  sequel ;  no  case  has  been  recorded  at 
the  liondon  Hospital.  Bending  and  kinking  are  said  to  residt  from  the 
distension  alwvc  the  stricture  conibincit  with  adhesions  duo  to  peritonitis 
around  it,  but  these  conditions  are  diflictilt  to  identify.  These  causes 
may  all  produce  an  lu^ute  tenninatioii  of  a  L-hronic  case  of  ciucer. 

{6}  Peritonitis  and  Suppuration  in  the  Cellular  Tissue  as  a  result  of 


Cftncer  of  the  Intestine. — Infection  is  produced  around  a  cancer  either  by 
a  crude  pcrforucion  or  transudation  of  micro-organisms.  Infection  of  ikt 
retro[>entoneal  cellular  tissues  is  rare,  Uiii  it  may  occur  in  any  pgut  of 
the  colon.  I  have  seen  an  ott'ensive  psnas  abaoess  point  in  the  left  grab 
in  a  oiAO  in  whicli  C4iricor  of  the  sigmoid  Hexiire  vths  tuWxervm  to  ihr 
external  iHuc  vessels,  and  hiul  produced  thruuiboiiis  of  the  iliac  vein.  lu 
another  case  a  large  harri  mass  in  the  left  loin  wns  found  to  bo  a  fmppur- 
acing  mass  of  cancer  comicctorl  with  the  dcscenfliD<j;  colon.  Infection  iif 
the  periloneam  is  much  luore  common.  It  maj  occur  suddenly  as  when 
actual  perforation  occurs  and  acute  general  jK'ritonitia  is  produced,  or 
gradually,  in  which  esse  the  peritonitis  is  more  or  lew  lor.iliited  bjr 
adhesions.  These  adhesions  may  be  local  or  may  t>e  universal,  producing 
geui^ml  sclerosing  peritonitis.  Sometimes  a  single  ticuid,  kink,  or  alUl^ 
sion  is  formcKl  which  prodticos  olhttnictiou,  and  such  cagea  may  be  uperaioi 
on  with  succor.  Suppuration  may  occur  among  localised  adhefrions,  ami 
chronic  peritoneal  abscesses  may  be  produced.  In  the  region  of  the 
caecum,  e^pccinlly  in  the  aged,  it  is  difiicull  t-o  distinguish  such  abncM* 
from  appendicitis.  In  the  lower  si^^iuoid  and  up|>er  rectum  in  vniDeB 
they  proflucc  a  hard,  induratefl  nia-sit,  eaKily  mistaken  for  eanL*er  oi  lb* 
ovaries  ur  pyoealpinx  unless  the  gi-owth  can  be  reache<1  from  the  anuL 
Acute  general  peritonitis  is  a  common  termination  of  atncer  of  the  ooloa. 
As  a  rule  a  crude  perforation  is  present.  This  may  be  in  the  grovtli,  in 
a  stercoral  nicer  just  above  it,  or  in  the  caecum.  Thr  lalo  l>r.  Shui« 
pointed  out  that  a  suppurating  gland  in  the  mesocolon  mi^ht  ab» 
piXMlucc  general  peritonitis.  The  occurrence  of  general  ])entnnttit  in 
acute  dilatation  of  the  colon  and  caecum  has  already  been  alluded  to. 

(7)  Fii^tulas  as  a  result  of  Cancer  of  the  Intestine. — \Vhtin  a  catiwr 
of  the  intestine  become.s  adhereut  to  another  hollow  visens,  ulcerniion  ami 
perforation  may  follow  and  a  comminiication  may  be  eatablishetL  A 
fi.sliila  hiis  thus  been  formed  between  the  intestine  and  another  part  «f 
the  intestine,  the  urinary  bladder,  the  stomach,  the  vngiim,  or  iii  ran* 
instances  the  itkiri.  A  fistula  between  ihc  intestine  al»ovo  and  l»elow  the 
cancer  has  been  known  ti>  relieve  the  nlHttniction  (Pollosson,  linlloston). 
The  transverse  colon  may  communicJito  with  the  stomach  so  that  faecal 
matter  is  voraitod  and  foo<l  is  ]>assed  imchanged  by  the  reeuira.  ami  in 
fact  almost  any  part  of  the  mlon  may  conimuuicatc  with  any  other.  Tbi 
bladder  most  commonly  communiraios  with  the  siginnid  iloxarr,  bm  it 
may  also  be  connected  to  the  transverse  enlnn  or  the  caeritm.  Thf 
(ipvratiori  of  short'Ctrouiting  gives  good  results  in  the  case  of  fiatoUl^ 
which  will  often  clotie  after  the  faecal  stream  has  lioen  diverted. 

(8)  Ballooning  of  the  rectum  is  very  often  pregeni  iu  cancer  nf  tha 
lower  part  of  the  colon.      It  is,   however,   fr^fjuently  found   in  other 
c<mdition8,  such   au   raucal    accumulaiiun.    appcnJicitis,    pelvic    turn 
peritonitis,  and  various  neur^tsefl.      [For  further  remarks  on  this 
lion,  riiitf  p,  8S7.] 

S^fmphms. — The  manifestAtions  nf  cancer  of  thi*  iutestino  are  m 
extremely  varied  and  diverse  thai  their  deM-ription  will   be  baaed  on 


lological  lines,  and  tbo  aymptoniB  and  signs  due  to  tbe  cancer  iUeU 
will  be  mentioned  first  and  then  those  due  to  chrome  stenosis  and  iicnte 
obtttruction  vrill  be  dodt  with. 

Svmpt'jTitjf  refentble  to  Ih?  Cancer  iUelf, — A  c:incer  of  ihc  intestine  nmy 
uiiii  practically  lateni.  for  two  or  tliree  year*.  Thns,  a  niedital  man 
l)>atfd  and  diagnosed  a  lancer  of  the  iccMnu,  but  (tperativo  treatment 
\x»A  refused.  Nearly  three  yeara  of  an  active  and  busy  life  elapsed 
before  urgent  nymptoms  of  obstruction  renilored  eolotomy  necessary, 
whon  A  huge  cancerous  mass  was  found  filling  tbe  pelvis.  Latency  is 
more  likely  when  the  growth  is  smidl.  dues  not  ulcerate  or  fuDgate, 
occupies  |iait  only  of  the  lumen,  produces  few  metastases,  and  is  situ»led 
low  down  in  the  aliinentJiry  canal.  Cancerous  cachexia  is  greater  the 
nearer  the  growth  is  to  the  stomach.  The  general  symptoms  of  tbe 
prasoDCe  of  a  malignant  tumotir  ai-e  vuguc.  Thc}^  arc  a  loss  of  strength, 
a  sense  of  depression  and  abdominal  discomfort^  a  progresKivu  ]>un<>r  uiid 
change  in  appearance  of  the  face. 

I'liin  is  a  prominent  83:mptom  in  some  cases,  but  it  is  usually  due  to 
peritonitis  or  obstruction.  It  is  localised  correctly  whtn  the  Imnour  is 
in  a  fixed  part  of  the  bowel,  but  in  the  nniall  intestine,  tiiinsvertie  colon, 
or  sigmoid  Hexuro  it  is  as  a  nile  referred  to  the  umbilicus.  In  a  few 
cases  it  has  been  "  crossed  "  ;  thns  in  cincer  of  the  (Uiecum  pain  has  lK;en 
persistently  referred  to  the  loft  iliac  fossa.  In  very  rare  cases  tbe  pain 
has  du[ivndod  on  invasion  of  nerve  tnnik.s  suc-h  as  the  crural  or  sciatic 
nerves,  and  it  is  then  nt!uralgic  in  cbanuler  and  widely  ditfused.  In 
degree  the  paiti  of  cancer  of  the  intestine  is  not  severe  a|i:trt  from 
peritonitis  and  obstruction.  It  varies  from  a  sense  of  diacomfui i  tu  a 
L-untinuous  gnawing  [Ktin  m*  the  must  sevei'e  neuralgia.  M  hen  ihi:  pain 
bears  some  relation  to  the  taking  of  food  the  growth  is  often  in  the  lower 
part  of  tbo  ileum  or  in  the  caecum.  When  it  is  mom  severe  Iwforo 
defecation  the  growth  is  usually  in  the  upper  |Hirl  of  the  colon. 

An  ab(b>min:d  tuvmir  \r  pidpable  in  about  M)  per  cent  of  the  cases. 
Many  parts  of  the  bowel  ai*e  inaccessible  to  palpation,  whilst  in  other 
casca  the  tumour  is  sniuU  and  covered  by  dilal4.^d  intestine  above  it. 
When  palpable  the  tumour  may  vary  in  size  from  that  of  a  nut  to  a 
chilrl's  hejul,  and  is  irregular  in  shape,  being  cylindrical,  smooth,  or 
nftdular.  It  is  solid  in  consistency,  but  as  a  rule  resonant  on  percussion. 
It  ni;»y  lie  tender  or  insensitive.  Tumours  of  the  fixetl  iH)rtion  of  the 
iuteatine  are  as  a  rule  immobile,  but  those  in  {Kirts  of  thi.>  gut  nitb  u 
mesentery  present  thp  greaU.'st  mobility.  These  mobile  tumonra  may, 
however,  become  fixed  by  adhesions,  and  in  the  most  abnormal  positions. 
Tumour.1  of  the  intestine  frequently  disjippear  and  reappear.  They  are 
aunutattMl  by  masses  of  faeces,  by  exti-rnal  tuinourti  aillieiTnt  to  the 
intestine,  and  by  maases  of  intestines  .-ulhorunt  around  thu  growth. 

When  the  tumour  ulcerates  and  fungatcs  blood,  pu&,  mucus,  and 
oocaeionally  fragments  of  gi-owth  may  be  found  in  the  dejecta.  iJlood  is 
preaent  in  the  muttons  In  20-2o  pur  cent  of  cases  acconling  to  B.  de 
Boris.     Except  in  tbe  rare  villous  form  nf  cancer  it  is  not  large  in 


amount  Sometimes  it  nppeant  as  strealce  on  ttte  faecoa  ;  in  oiher  awec 
it  is  mixed ;  whilst  in  very  rare  instances  Urge  liaenioirltAges  occur.  PM 
18  found  in  suiull  i|uantitics  when  ibc  growth  ulcerates,  but  it  nuk;^  of 
course,  be  present  in  any  other  form  of  ulceration  or  iibscesii-fomutUoiL 
Mnciiii  ia  coramon  in  cancer  of  the  colon.  It  is  deairihed  by  th«  patirn; 
AS  siime,  and  i«  due  lo  catarrh  of  the  bo^vel  above  the  growth. 

In  n  minority  of  tho  ensein  the  cxtenRion  of  the  cancoroua  procMS  to 
the  [Mritoneum  and  omentum  in  fM  extensive  as  entin^ly  to  overshadov 
the  primary  growth.  There  niiiy  he  ascites  with  nodular  and  irregtiUr 
tumours  in  various  parte  of  the  abtlomen.  The  most  characteristic  orf 
these  is  an  elongated  nodular  mass  transversely  placed  in  tho  umbilical 
region,  and  fornieil  of  the  rolled-up  omentum  infiltrattMl  by  growth,  lo 
such  cases  oven  if  signs  of  stenosis  of  the  iiitestino  exist  no  ccrtAiD 
diagtioi^is  of  cuucvr  of  the  intestine  can  be  made,  for  the  inteetino  may  be 
oheU'uctod  by  a  sacondary  process  of  matting  and  Infiltration.  In  nn 
cases  secondary  growths  in  the  liver  and  huiga  Kavo  been  tbe  moit 
prominent  signs  of  the  disease,  and  intestinal  obstruction  has 
appeared  until  near  tho  termination  of  the  case. 

Chronk  and  I'rwfirxshr  Sttuosis  of  Ihf  Inlrsiitif  the  to  Cancfr. — In  oeaHy 
all  cases  of  cancer  of  the  intcAtitie  tho  symptoms  are  those  of  a  progrostvs 
stenosis.  Since  the  unly  common  caust-s  of  chronic  intcatinal  olistnieliofi 
after  forty  yejirs  of  age  uro  faecal  accumulation  and  caneor  of  tho  ccA<m, 
the  diagnc>8is  ih  mainly  Iwtween  thedo  two  corulilions.  Several  clioicsl 
form*  of  cancerous  stricture  of  the  l>owel  exist.  In  most  caaes  tbe  «ign« 
of  stenosis  appear  in  a  previously  healthy  subject,  and  it  is  only  as  ih* 
cafe  progresses  that  the  cause  can  l>c  ascertained.  In  another  and 
smaller  class  of  cases  the  symptoms  Awe  directly  to  the  growth  hare  Imn 
prest^nt  for  sonio  months  before  signs  of  obstniction  appear.  Ijiatly, 
the  s3'mptoms  of  &tetiosis  due  to  cancer  m&3'  be  eiii^rafiry)  on  those  doe 
to  faecal  arcumulatioii,  perha[»s  with  stercoral  ulceration,  which  has 
prwbiced  the  growth  by  chronic  irritation. 

Conslijxttufii  is  in  most  cases  the  first  symptom  of  stenosis  of  tli« 
intestine.  It  ia  irregular  in  the  emly  stages,  but  is  pi-ogrossire,  aod 
m:ikea  purgatives  and  enemas  necessary.  Purgatives  at  first  give  great 
relief,  after  a  time  they  c-iuim!  severe  pain  altliough  titey  act,  ami 
evetiluftlly  they  precipitate  acute  intestinal  obsiniction.  The  onset  of 
con&tipatiou  in  a  previously  healthy  man  more  than  forty  years  of  ag* 
should  always  suggest  that  cjincer  may  Iw  present.  Constipation  may 
persist  for  dayK,  weeks,  or  even  months,  and  then  terminate  in  attacks  uf 
diarrhoea  either  s|K>ntfineous  or  due  to  drugs,  ami  thus  tlie  atiemation  sf 
cotiBtiptition  and  diarrhoea  U  established.  In  some  cases  the  gn>wib 
ukoratcs  after  a  time,  tbe  stenosis  \k  relicvul,  and  the  constipatioo 
ceases,  bat  the  stooU  will  bo  found  to  contain  bloo<1,  pus,  and  mnrtu. 
In  somo  caM9>  especially  where  the  growth  is  in  the  lower  i«rt  of  the 
colon,  persistent  irritative  diarrhoea  atid  tenesmus  n^iy  fN»  (irusenl.  Tb*- 
motions  may  alter  in  shajM)  anil  become  small  in  Cidibro,  flattened,  nr  like 
the  dung  of  nd>bit8  or  Kheep.    These  changes  are  due  to  s|Niamodic  t-ontrae- 
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tion  of  the  sphincter  ani  excited  by  the  irritntion  of  the  growth,  which 
i*  iisuHlly  low  down  in  tlic  culoii.  Prci*CMtly  the  jiatlciit  begins  to  aiiffor 
from  utUickfi  of  cViV  accompauied  by  vomiling,  conatijuiiioti,  di^^trenBion  of 
the  abdomen,  and  hnrhoryj^i.  The  i>ain  in  these  attacks  is  sometimes 
ngonJKing,  but  as  a  nile  it  is  moderate.  It  is  eonielimcs  correctly 
locjxlised  at  the  stenosis,  but  often  it  is  dilTustd  and  nulijitcs  widely. 
romitinij  ib  not  a  pmniinent  symptom.  It  occuin  at  irregular  inl^.'rvalji, 
iisually  after  Uking  solid  food,  and  frequently  is  one  foature  only  of  au 
Dttiick  of  L-olic.  Qmtracfing  coUs  of  inttsUne  ore  ofttin  visible  thmugh  the 
alKlouimil  wall,  coils  of  intestine  rising  np  and  hardening  during  the 
atuiclt  of  colic.  It  is  true  that  normal  peristalrtis  may  be  observed  when 
the  aMominal  mmII  is  p-eatly  emacialid,  h;it  the  moTcracnte  aj-e  slow 
and  iho  coils  arc  not  distended  and  do  not  harden  Rt>  they  contrsct.  In 
the  colic  of  enteritis  and  lead  poisoning  the  coils  of  intestine  arc  not 
visiljte,  and  it  is  very  nncommon  in  fwT4i)  accunniktion.  Allien  this 
Aign  ift  definitely  present  there  is  little  doubt  that  an  organic  obstniction 
is  present.  The  position  of  the  growth  may  be  dvlerminod  with  some 
dcgroo  of  probability  by  ascertaining  whether  llie  contracting  toiU 
belong  to  tJio  largo  or  ut  the  small  iniesiine,  and  in  which  part  of  the 
jiUIomcn  the  waves  terminate.  The  small  intestine  is  centrally  placed, 
jissumes  the  woll-known  Imlder  patt^^ru,  conlr»cL>  (juickly  and  vigorously, 
and  is  as  a  rule  less  than  three  inchus  in  (liametcr.  Large  intestine 
often  biilgen  the  flank  on  one  or  both  sides,  is  broader,  and  contracts 
more  sluggishly.  It  must  K*  remembered,  however,  that  wlien  the 
intestine  has  become  exhausted  just  above  the  cancer  the  waves  of 
perutalsii  may  stop  some  distance  fitim  it. 

Metaarism  and  JHMrnMon. — When  oI>struction  is  well  established  the 
abdomen  IxMome*  distended.  As  a  rule  the  distension  is  gn^ater  the 
lower  donni  in  the  canal  the  cancerous  stricture  is  placed,  and  as  cancers 
are  n-sually  in  the  sigmoid  flexure  or  rectum  distension  Is  eommoii 
in  thfse  cases.  When,  however,  the  earner  is  in  the  duodenum  or  upper 
jejuiuun  intestinal  dI»tten^ion  may  Ik  absent,  but  the  stomach  may  be 
diati^ndod  and  extend  even  below  the  umbilicus.  Local  dislcnhion  is 
sometimes  seen  ;  thns,  the  caecum  and  ascending  colon  may  be  clearly 
enlarged,  indicating  cancer  at  the  heiiatic  flexure,  or  the  right  flank 
may  l>e  bulgf<^I  out  whiliit  the  transverse  colon  can  be  clearly  defined, 
pointing  to  implication  of  the  splenic  flexure.  Finally,  when  both 
fl.anks  curve  ouiwardi*  and  tlie  left  iliac  region  is  distended  the  giowth  is 
proliahly  in  the  sigmoid  flexiu-e  or  rectum.  Nothnagel  has  j>oiutcd  out 
that  distended  colon  gives  a  hyperrcsomint  note  in  the  corresponding 
c<wl4)  vertebral  angle,  and  that  this  sign  may  be  of  use  in  localising  the 
obstniction,  especially  if  obtained  on  one  nirlo  only.  When  the  whole 
abdomen  ia  evenly  distended  very  little  can  be  iletbiced  except  that  the 
obstntction  is  proI>ably  in  the  lower  colon.  When  the  colon  is  euor- 
niMn.sty  distcndiHl  and  Hlk-d  %vith  tluld  faeces  (he  condition  of  the 
alxlomen  may  closely  simulate  ascites.  The  flanks  are  bulging,  dull  on 
percussion,  and  there  is  a  sense  of  tlucttiation  on  paI|iation.     Succussion 


can,  however,  nearly  always  lio  obtaiiicd  when  the  Huid  U  wilhtii  thf 
in  tee  tine. 

In  most  CASC4  the  sympfonut  of  aatU  titfeitinut  obftrtiction  m  onkcer 
of  Vv.  ittlfftitK  sii|)ervcno  on  those  of  cliroiiic  stcnoais  and  am  dnt 
to  acute  lUlntation  of  the  colon  or  caecum.  It  lian  already  baen 
pniiiTi'd  out,  however,  that  onnjpeiiRntnry  hviipriniphv  may  he  ao 
complott;  thitt  priu;iically  no  s^vinpiouis  pii'L-«lo  ihosii  of  couipleu 
and  i0)-4ulnto  obstruction.  Tlie  oaurtea  which  learl  to  the  traniiition 
from  chronic  ateuosi*  to  absolute  obstruction  have  alrtiady  been 
dotailetl.  A  foreign  body  uuvy  become  ini|>actcil,  a  distomlcd  coil  of 
gat  may  be  twisted  or  kinked,  or  the  mtiactilar  wall  of  the  intestin* 
may  become  exhaiu;tA>cl  after  th(*  mlniiniKtrntion  of  n  rioli-nt  piir^p. 
Peritoiiitif^  fn^piuiitly  plays  an  imporunt  part  in  the  Bcnt«  tfrminatinn 
of  thc^o  ejises.  Acute  dilatation  of  the  colon  is  very  often,  and  thai  of 
the  Ciiocum  nearly  always,  accompanied  by  geneml  peritonitis  due 
to  distension  ulcers.  The  formation  of  looiliscd  abscossofl  arouiKl  i 
caiiner  may  produce  the  final  and  complete  ob«tmction,  or  a  ptn'foration 
of  the  colon  may  lead  to  peritonitis  and  eo  to  pandytns  of  the  int«M4nr 
and  absolute  occlimiun.  In  any  of  thu-se  circtunRtviuce**  the  Hymptitma 
niddenly  bocttme  acute  ;  there  is  continuoui!  a)Hlomin:d  [tain  ouirked  at 
intervals  b}-  severe  attacks  of  colic  Vomiting  !«cimies  frequent  and  urgent 
and  after  a  time  feculent.  The  bowels  arc  entii'cly  closed,  so  that  neither 
faccea  nor  flatus  are  passed,  and  turpentine  enemas  are  rvtumerl 
nnchanged.  The  abdomen  rapidly  becomes  distemled,  verj'  froqiiontlr 
to  such  a  degree  that  sepanue  coils  cjinnot  be  dlslingiiishc<l.  CArvfni 
examination  will,  however,  often  reveal  contracting  coils  of  gut,  and  thi» 
is  a  sure  sign  that  a  chronic  stenosis  ban  prcce<]c<l  the  acute  uttax:k  vvea 
in  the  absence  of  any  history  of  the  characteristic  symptom*.  When 
peritonitis  complicates  the  acute  attack  the  .iMomen  in  tender  and  rigiil. 
and  there  ia  as  a  rule  srtme  pyrexia.  If  perforation  lias  ocruninl  thr 
abdomen  i«  often  ex-enly  distended  and  unifoimly  tympanitic,  and  when  an 
incision  is  mfide  into  it  a  large  quantity  of  gas  and  faecjd  matter  e^wip* 
Collapse  is  seldom  as  niarkctl  as  in  acute  oWtnu-tiun  due  u»  luimU 
It  is  late  in  its  appeamnce,  and  h  due  to  toxaemia  reeidting  frum 
sbeorption  of  the  products  of  decompiisition  from  the  fonl  int««tiMl 
content*. 

Tlu-  Lralisttiwii  of  Canetr  of  the  Inkfline  in  tfu  largt  or  Smdl 
InlrsHne. — The  chief  means  of  diatingatsbing  between  carcinoma  in  the 
large  and  snmtl  intestine  will  be  briefly  stated  here.  Taneer  nt  tbi 
small  intestine  iit  latent  for  a  longer  time  )>ecanse  the  intestinal  cunt«nU 
are  fluid.  When  the  svmptoms  commence  the  pain  and  vomiting  are  as 
a  rule  more  sovure  and  persifltent,  when  the  growth  is  in  the  unall 
intestine,  and  the  pain  is  often  found  to  be  related  to  the  taking  of  food 
Constipation  is  a  much  more  prominent  -lyniptoni  of  growth  in  the  colon, 
while  blood  and  mucus  are  seldom  pi-esent  in  the  fawea  in  carcinoma  of 
the  !)ni:dl  inieiitine.  TeneHinuK,  ballooning  of  the  rectum,  and  faecm 
of   small    calibre   as   a  nde   point   to  a   growth  in  the  lower  part  u( 


the  colon.  In  a  otrcinoum  of  tlie  small  iiU«sliiio  ibe  abdominal  di»teii8iuii 
generHlly  f;}H3iiking,  ceiitmlljp'  placed,  while  distension  of  the  colon 
bulges  one  or  both  tlimks  nntvards.  When  di&tended  coils  of  intestine 
can  1>e  noen,  and  cspcciidly  when  they  contract,  it  mity  he  poshihlo 
to  identify  them  anatomically.  Coils  of  smull  intestine  are  smaller. 
tixcet^dingly  turtiioiis  or  arranged  in  a  ''bidder  {jgiltcni,"  and  contr.u-t 
more  rapidly  and  rlgormisly. 

lUtt^tiosis. — In  faecal  uccuraulation  and  coprottftsia  there  is  aa  a  lulu  u 
long  history  of  conatipation,  and  repeated  enemas  bring  away  increasing 
qnantities  of  hani,  compacted  scybala.  Xforeovor.  large  masses  of  faecet< 
may  lie  felt  in  the  rectinn,  and  contracting  coils  of  colon  are  seldom  seiii 
in  coprostasis.  Wben,  however,  chronic  constipation  and  steixornl 
ulcoralion  have  preceded  and  produced  carcinoma  the  diagnosis  is 
exceedingly  difficult.  Hyi)erpbisiic  ileo-caecal  luberculoaiji  may  closelv 
simulate  carcinoma,  especially  when  from  ulcenition  blood  and  pus  appear 
in  the  motions.  Tuberculosis  oleewbere  and  tlic  longer  history  of  the 
cases  may  jMsist  in  a  diagnosis,  but  as  a  rule  diagnosis  is  impossible. 
Lcul>e  bus  called  attention  to  a  condition  of  clirunic  xirmoidilis  in  whirli 
the  sigmoid  flexure  in  greatly  thickened  and  forms  an  olongat«rl  tuniuur 
in  tho  left  iliitu  region.     tSucb  cases  are  rare  and  are  scarcely  ca^Hiblo  of 

fdiaguoais.  Foreign  bodies  have  also  been  mistaken  for  carcinoma  of  the 
intestine.  Tumours  of  neighbouring  organs  such  as  the  stomach,  gall- 
bla<ldcr,  utttnis,  and  ovariwi  may,  when  they  invade  th«  bowel,  be 
mistitkcn  for  ciuiccr  of  tho  intestine.  The  hi8t*»ry  and  associatfid 
symptoms  uf  such  cases  will  generally  enable  a  correct  diagnosis  to  be 
made.  , 

TnatmfHi. — Wben  the  growth  is  inoperable  and  the  symptoms  of 
obstruction  are  slight  much  may  be  done  to  alleviate  the  patient's  condi- 
tion. His  diet  should  be  such  as  to  leave  a  small  residue  only ;  his 
att'Cntion  should  be  directed  to  ita  complete  mastication,  and  defective 
teeth  should  be  attended  to  by  a  dentist  or  bis  food  may  be  thoroughlv 
mincctl.  Intestinal  decompoitition  and  flatulence  may  he  controlled  by 
minute  dows  of  calomel.  /?-naphthol,  ami  salol. 

A\'hon  definite  symptoms  of  obstioiction  are  present  tho  iiiLcstino 
should  be  opened  above   the   carcinoma,  or  in   certain   cases   it   may 

.  bo  passible  to  establish  an  anastomosis  between  the  intestine  a1x>ve  and 
slow  tho  growth.  The  posaibility  of  excision  of  the  growth  is  a 
surgical  matter,  but  it  should  alwiiys  be  poAtponed  to  a  second  operation 
whu[i  distension  an<:l  obstruction  ure  prcsi-nt, 

II.  Cicatricial  Strictures  of  the  Intestine  are  tlie  result  of  (a)  the 
contJ^ction  of  scars  [iroiiuceil  by  healing  ulcei's,  or  {!')  tho  loss  of  tissue 
due  to  limited  gangrene  or  sloughing,  (r)  in  the  ca.se  of  syphilitic 
strictures  und  in  the  hy|)erplastic  form  of  tuberculosis  the  narrouing  of 
the  lumen  of  the  iniu»tine  is  largely  due  to  the  presence  of  duutie  masses 

,'Of  connective  ti^nue  in  the  wiill  of  the  intestine.  Asa  rule  the  scar  is 
ftnnular  and  sarrounda  the  gut,  and  in  the  majority  of  cases  bending, 
distortion,  adhesions,  or  folds  of  mucous  membrane  and  polypi  assial  m 


the  production  of  intcatimil  olHtriictioii  duo  to  »Cricturea.  CicutricUl 
stricUire  of  the  inte»titie  iei  an  exceedingly  raru  ciiuse  of  ititcfttinml 
obstruction  if,  hs  is  ctistoinary,  strictures  at  the  rectum  are  excludcii 
This  in  TcmArkahlo  when  the  fiequpncy  and  extent  of  many  fonM 
of  4ilc<.*rjition  are  taken  into  ticcount.  Tlie  fiurfHcul  registers  of  ihe 
London  Ho>tpilu1  contain  13  cxauiplca  only  umong  669  consecutive  amm 
of  intfStiiuJ  lilwt ruction  in  thirteen  years. 

EHolo<j*i. — Cicatricial  sii-icturcs  may  be  divided  into :  (a)  Those  doe 
to  some  form  uf  ulcorution ;  {b)  those  following  abdominal  injuij ; 
{e)  thofta  which  rcault  from  Htrangidat^ic]  liernias.  Those  Rimplc  atnotnres 
whirl)  fuHow  the  spontineoun  elimin.tlirm  of  an  tntussuMeprion  are  fulhr 
dealt  with  under  thai  heading.  The  13  cases  at  the  London  Hospital 
were  distribut<:d  as  fullowa : — (a)  Ulcerative  9,  that  is,  tuberculuuB  4, 
syi>hilitic  2,  duodenal  ulcer  1,  undotonuineil  2 :  (h)  truimatic  3 ; 
(c)  str»ngulated  henmi  I.  Nothnagd  states  that  for  practiad  purposei 
tuberculous  and  stercoral  ulceration  ore  the  only  common  cati«cs  ol 
cicatricial  strieturo.  A  fen-  cases  are.  however,  due  lo  duodenal^  dyseo- 
leric,  follicular,  syphilitic,  and  tj"phoid  ulcers. 

(<i)  Strkiuus  dxif  h  L'kfrafmK — (I)  TubeifulouB  Strictures  irf  the 
Intestine. — The  tuberculous  infoction  may  attack  either  (1)  the  mucouf 
membrane,  (2)  the  dubmucuua  tissue,  or  (3)  the  muscuUr  coat  and  sub- 
serous layer.  (1)  Strictures  produced  by  tuberculous  ulcers  lire  ofUa 
multiple  (Handfonl,  Vnehta,  Nothnagel,  Knlleston,  Mayo  kobeon) ;  as 
many  jis  seven  or  ei^ht  have  been  reconfwl  in  one  case.  (2)  In  mbei-culosi* 
of  the  submucous  layer  there  is  a  roiind-crllcd  infiltration  uilcmpened 
with  giant-cells  in  the  submucous  tissues.  The  mucous  membnuie  itself 
is  not  ulcerate^!.  According  to  Tuftior  as  tho  lesion  heals  and  contraccs 
it  produces  dijtphragm-Hke  stricltu'os.  (3)  Tuberculosis  of  the  muscular 
and  iiut>scrous  coats  produces  the  rare  chrotnc  hyperplastic  tubercuknu 
tumours  of  the  intestine.  In  these  cases  the  muscuL'ir  coat  ii  graftUy 
tliickenod  owing  to  the  dopofition  of  dense  iilnout  tissue,  hut  rhc  chief 
deposit  of  this  tissue  is  beneath  the  serous  membnuie.  which  may  reach  a 
thickness  of  from  L-ilf  to  one  inch.  Fat-  and  giantrcells  are  foiimf  on 
section,  aud  a  fen*  tubercle  hicilti.  The  lumen  of  the  bowel  is  rednoMi 
lo  a  narrow  channel  which  may  or  may  not  bo  ulcerated.  The  extrainc 
hypeq>lasia  is  duo  either  to  a  mixed  infection  or  l-oan  attenuated  form  tkf 
the  tubercle  liacillua.  Conrath  collected  85  cases  in  1808,  of  which  the 
majority  were  in  the  ileo-cjwcal  region  (tumom-ltke  tuberculous  ol 
tho  caecum),  but  it  also  occurs  in  the  small  intestine  and  other  porta 
of  tho  colon,  yir.  K  S.  Ridd  has  recently  reported  3  casw  in  lbs 
sigmoid  flexme.  These  strictures  have  frequently  t>een  mistakva 
for  carcinoma  even  after  excision,  but  it  is  said  that  the  llmita  an 
moi-e    dilfiise    in     tuberculous     tnmouFB ;    tlie    intillration    diaap] 

gnulually   into  the   neighbouring  inttistinc  and   symptoms  of  

iipiiear  later.  In  all  forms  of  t4iberculous  stricture  the  uoighboonog 
lymphatic  glands  are  afl'ected  and  the  mass  is  a<lherent  to  tho  rimentum 
or  adjacent  organs.     The  chief  points  in  tho  diagnosis  of  a  tuborcnloos 
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stricture  are  the  presence  of  pulmonary  tiiherculoeis  and  of  tubercle 
hacilli  in  tbe  faeces,  but  both  are  often  absent,  and,  a&  Lartigati  has 
jjoinled  out^  the  infection  of  the  intestine  may  bo  primary.  Amongst 
Bcriiay's  collection  of  70  c»«es  of  tulKrrculons  litnclun;  8  only  were  of  the 
hyiwrtropbic  variet}* ;  ■!?  were  fiubmitted  to  operation  and  37  rix-overoiJ. 
In  moBt  cases  the  mass  was  resected,  but  in  some  it  wae  excluded  by  a 
UternI  anji8tomo«is. 

(2)  Stercoral  or  decubital  nli-ere  are  due  to  the  pressure  of  Iiard 
masses  of  faeces.  They  are,  therefore,  found  most  frequently  in  the 
sigmoid  flexui-c,  rectum,  caecum,  and  the  hcjwtir  and  splenic  flexures  of 
the  colon.  Gmwitz  and  Nothnagcl  lielicve  tlmi  ihcy  art"  a  frequent 
ciuiiK-'  of  simple  stricture,  and  are  ofreri  niiBtakpn  for  sypbilitiL-  and 
carcinomatous  stenoses.  Nothnagcl  holds  that  ctncer  fretjuently  origi- 
nates in  the  annular  scar  loft  by  a  stcrconil  ulcer,  and  he  bns  recorded 
such  a  case  and  ijuotes  another  by  Sir  F.  Treves.  The  condition  must, 
however,  l»e  exceedingly  rare,  as  no  case  of  stcnosia  of  the  intestine  due 
to  stercoral  ulceration  has  been  recorded  at  tbc^  Tx>tidoii  Hospital  in 
thirteen  years. 

(3)  Duodenal  ITlcer. — Stricture  following  duodenal  ulcer  is  described 
on  pp.  569,  5*i3.  Strictm-e  follo^ring  duodenal  ulcers  ii«ar  the  duoduno- 
jejunal  flexiiro,  a  very  rare  position,  gives  rise  to  largo  quantities  of  bile 
iu  the  vomit,  Uochbuus  has  repoi-ted  3  ctwea  of  duodenal  sU-nosis  due  to 
gall-atone-( :  1  close  to  the  j^ylorus,  I  Wiui  in  the  lirst  [lart  of  the 
dnudenmn,  and  I  ne;ir  the  jejunum.  Obstnu-tion  in  these  cases,  liuwevcr, 
appears  to  have  been  due  nuher  to  constricting  ftclhosionfi  than  to  tme 
stricture. 

(4)  Syphilitic  nlccmtion  and  stricture  is  common  in  the  rectum, 
especially  in  women,  but  the  recorded  c.iftcs  in  the  small  intestine  and 
colon  are  often  doubtful.  Two  such  cases  have  been  in  the  London 
Hospital ;  the  first,  a  nun,  aged  thirly-four,  under  the  care  of  Mr. 
iMnuBcll  Monllin  in  IS!l-l.  hml  :t  simple  stricture  in  ibe  lower  ileum,  for 
whu'h  lateral  anastomwis  was  performed,  but  he  did  not  survive.  The 
registrar  reported  that  the  S|iocinieii  apfiearcd  to  Iio  syphilitic.  In  the 
second  case,  a  man,  aged  thirty,  luider  the  care  of  Ali'.  Jnnics  Shcrrou 
in  1903,  a  gnramatous  mass  in  the  jejunum  was  reitcctcd  with  10  inches 
of  gut,  and  recovery  followcfl.     (Tor  Syphilitic  Ulcpration,  see  p.  57;*.) 

(.i)  Typhoid  ulcer  practically  never  leads  to  fitenosis  of  the  intestine. 
Nothnagcl  cites  twu  undoubted  coses  only  ;  one  by  Klob,  and  a  hitcr 
one  by  Hochenegg.  The  reasons  for  this  immimity  from  stricture  are 
that  the  ulcers  are  often  small  and  run  on  the  long  axis  of  the  intestine, 
and  that  when  the  ulceration  is  deep  and  extensive  the  patient  does  not 
survive. 

(0)  Dysenteric  ulceration  is  scarcely  over  a  cause  of  stenosis  of  the 
intestine.  WooiiwarH  reported  that  fluring  the  American  War  of 
Seceasion  there  t^currod  among  the  United  States  troops  287,522  cases 
of  dysentery,  and  of  these  28,4.'il  were  of  the  chronic  form.  9431  died, 
and  Sl^y-'i  of  these  wen?  chronic  ca.seB.  yet  not  a  single  instance  of  slricturo 


762 


SYSTEM  Of  MEmcms 


of  tlie  intestine  wiw  found.  Dr.  Davidson  (Vol.  U.  P&i't  IX.  p.  &13). 
however,  has  seen  !>  or  6  caaea. 

(A)  Sh-f^.ture  afUr  Injury. — KesectJon  of  the  intestine  followed  hy 
anuslomofiJA  with  Murphy's  button  is  responsible  for  many  of  thcec.  Mr. 
T.  U.  Openshiiw  resected  a  tarcinonm  of  tUo  sigmoid  flexure  in  1903  in 
ihe  London  Ho^pitjil,  and  unittid  Uit*  ends  \rith  a  Miirpby'o  button.  In 
190C  tlic  womiin,  who  was  aged  sixty -one,  rwtiirnod  with  a  filirotu 
stncture  over  which  a  fiatala  had  formed.  Stricture  muy,  however, 
follow  the  mtithod  of  RUturc,  and  even  that  of  luLeral  :ui.iatomosis.  An 
abdominal  injury,  fnich  as  a  kick,  a  blow,  or  ihu  ptsMige  of  a  cart-wheel, 
may  partiiUly  nipture  the  !»owol  and  yet  the  pvitient  may  rocorer. 
Stricture  is  thori  liablo  to  follow  in  from  uns  to  foui'  luunths.  Sir  F- 
Treves  liaa  coUwI^mI  6  cases,  and  1  have  hwl  two  under  my  carp — one,  a 
litLlo  girl,  aged  three,  was  run  over  in  August  1 905.  The  murk  <rf  lie 
wheel  crossed  her  aMonien  and  she  was  i>rofoundIy  collapsed,  hut  xhi» 
rocovoi-ed.  In  l>ocember  1905  sho  was  readmitted  tu  the  Luiidoo 
Hospitjd  with  complete  lutesiiual  (ihslructiou  of  eiubt  days'  duralioa 
The  ileum  wa^  found  strlcturcii  and  adherent  to  tlie  attdominal  wall  at 
two  (Kjints  about  "J  inches  apart,  and  a  hir^o  aperture  was  prcbont  in 
the  mesentery.  The  intestine  ruptured  whiUt  il  was  being  wpanted, 
and  a  Paul's  tube  iras  inserted.  The  patient  did  not  sunrire.  Hit 
second  case  was  that  of  an  ostler,  aged  forty,  who,  after  being  kicked  in 
the  pit  of  the  stomarh  by  a  h<ii-se,  vomitcrd  and  was  liii<l  up  for  sevend 
daya,  and  harl  sulTerod  fram  abdonunal  ptin  ever  since.  Five  muntht 
liter  he  was  atliuitted  to  the  London  Hospital  suffering  from  colic  aiMl 
contracting  coils  of  small  intestine.  A  coil  of  jejunum  w.m  found  to  Iw 
Idnked,  with  a  scar  crossing  ilohliquoty  and  covered  by  a(]h(-ren(  omeutum. 
Lat«itU  anastomosis  was  porfonncil,  and  ho  made  a  good  recoroiy. 

(r)  Stricture  tifl'T  Shiifi'iuhUfi  Ifenivu — One  ease  only  has  oooamd 
in  the  London  llospital  in  thirteen  yeare.  Sir  l-'re«ieriek  Trttvea  W 
oollecled  11  such  cases:  9  wore  in  the  ileum  and  2  in  the  jejunum. 
One  case  was  donbto ;  the  rest  were,  for  tlio  most  part,  narrow,  annular 
strictures,  but  in  one  tho  bowel  was  contracted  for  an  inch  and  n  h«ff> 
The  symptoms  of  stenosis  appear  in  from  a  few  days  to  some  yoan  af(«f 
Ml  inguinal  or  fcmonil  hernia  has  lioen  reduced  by  taxis  or  oponttoD. 
It  is  probable  that  the  piece  of  intestine  which  has  been  injured  hr  llw 
neck  of  the  siic  undergoes  a  local  annular  gangrene  of  ita  uiucntit  and 
snbmncatis  layers,  and  that  tho  reftair  of  this  loas  of  tissue  produces  tbf 
stricture. 

TYm  AnaUtmtf  of  Cicatricial  Strietarcs. — According  to  Nolhiiagsl,  dea- 
tricial  stricture  is  much  more  common  in  the  colon  than  in  cho  raiall 
intestine,  and  Sir  F.  Treves  given  the  pro))ortiun  as  tt  l*}  1.  ThcM 
authorities,  however,  include  strictures  of  the  rtictum  where  syphilttk, 
stcicoral,  dysenteric^  and  traumalic  ulcers  are  common,  and,  lurthtf, 
apparently  reganl  as  etrictare  cases  in  which  there  is  oontractioo  nf  tib* 
luincu  uithoiil  symptoms.  Of  the  1 3  casce  at  the  Loiidoa  Uoiipital.  4 
were  in  the  sigmoid  llexure  and  9  in  llic  small  intesl-ine. 


The  length  of  the  striotnre  varicft  itirhin  wide  Itmitd.  As  a  rule  it 
»  short,  and  oft«n  apponre  us  though  a  string  bad  been  tied  i-ouiid  the 
intestines  Syphilitic  snd  luborculoua  stricliirt'S  amy  form  tumoun 
some  2  or  3  inches  long.  Where  extensive  ulceration  of  the  colon 
has  produced  stenosis  the  iniMtino  may  ho  reduced  to  a  lipid,  narrow 
tulte  for  a  couslderablo  distance.  The  contrjictioii  of  the  iniestinal 
lumen  uecosaary  to  jinxhice  riyinptoiiiH  <lcpcnd.i  laignly  u]>om  tht>  nw  n[ 
the  stricture.  In  the  small  intestine,  where  the  c^jntentp  are  fluid,  the 
lumen  is  nearly  obliterated  before  symptoms  miao,  unless  a  foi-eign  body 
becomes  im|iactod.  In  the  rectum  and  sigmoid  flexure,  however,  where 
the  intestinal  contents  are  normally  solid,  a  moderate  degree  of  narrowing; 
will  produce  olwtmction. 

A  cicatricial  striciuro  is,  as  a  rule,  adherent  to  neighlmnring  structures, 
and  surrounded  by  poritcmeal  exuduU-  and  adho^iiohB.  'llie  fstricluie 
itself  is  formed  of  connective  tissue,  which  is  ustwlly  pigmented,  and  a 
ruund-eelleil  inSltration  ia  often  present.  In  tidxTculous  strictures  giant- 
cella  and  tubercle  bacilli  are  iisaally  found,  and  in  that  of  ayphilitir 
strictures  peri-  and  endarteritis.  The  changes  above  the  stiictute  have 
been  alrciuly  dealt  with  in  the  General  Patholog}'  of  Intestinal  ObatruC' 
tion  (p.  7(>o). 

The  tffmjA^mis  of  a  cicatricial  stricture  are  those  of  stenosis,  and  need 
uot  again  bo  given.  In  the  Jtaijmsis  of  an  innocent  stiicture  of  the 
intestine  from  one  due  to  cancer,  the  most  important  points  are  the 
long  duratian  of  the  case  without  the  production  of  cachexia.  A  history 
of  preWous  enteritis  and  ulceration,  injury,  or  of  a  strangulated  hernia 
may  often  Iw  obtained.  Fauail  accumulation  stOdom  gives  rise  to  con- 
tracting coiU  of  intestine :  this  is  the  chief  point  in  hs  diagnosis  from 
cicatricial  strictnre.  It  mnst,  however,  be  remembered  that  faecal 
accumulation  produces  stercoral  tdcers,  and  these,  when  they  heal,  pro- 
duce annular  strictures,  which,  according  to  Nothnagel,  frequently  liecome 
malignant.,  so  that  the  symptoms  of  these  conditions  paw  impi'rceptibly 
into  one  another,  and  it  is  often  im|jossible  to  nmke  a  definite  diagtiosis. 
The  trratmrnt  is  smgical  and  on  similar  lines  to  that  of  a  canci'rous 
Btricture,  but  for  obvious  reasons  lateral  anastomosis  is  more  ofw-u 
iiidiait«d. 

III.  Congrenltal  Occlusion  and  Stenosis  of  the  Intestine. — Congenita! 
ano-rcctal  at^-nosis  and  occlusions  are  uot  included  in  this  (k-scription. 

//ifu/r/hTA— There  were  7  cases  of  congenital  occlusion  or  stvnoftis  of 
the  intestine  In  669  con.*ecntive  cases  of  all  forms  of  obstruction  at  the 
London  Hospita],  and  6  further  specimens  have  been  brought  together 
in  the  Museum  by  Dr.  jVrthur  Keith.  Luicbtenstorn  states  the  distribu- 
tion and  proportion  are  as  follows:  7.5  small  intestine,  10  colon,  375  at 
the  ano-rectrti  junction.  The  13  cases  at  the  London  fTosjiital  were 
distributed  as  follows:  jejuimm  2,  connocted  with  Meclrel's  diverticulum 
6,  ilco-caec^  '1 — and  in  one  of  those  in  Mldition  the  colon  terminated 
blindly  at  the  hepatic  flexure — upper  sigmoid  1,  lower  sigmoid  2 
The  walls  of  this  narrowed  portion  may  be  normal  in  structiire.     Such 


a  case  at  the  recto-si^moid  junclion,  I^  inch  long,  was  ooder 
ibc  vare  of  my  colka^uo,  ^Ir.  Hugh  Htgby  (hoc  nXao  Congenital  Dilaucioo 
o{  the  Colon,  p.  840).  Coiigeuita]  occlusion  and  ateno^s  uf  the  duodenum 
and  fimall  inteatina  have  been  deacnbexl  on  p.  Ti^ii.  The  strictures  in 
connexion  vriih  Mockers  diverticulum  ai-e  more  often  abovo  than  beknr 
that  Blnicluro  {i-ide  p.  774). 


C  Cavsss  outsidk  the  Intestine. —  1.  Anomalous  Forms  of 
ObatnicUon  due  to  Peritoneal  Adhesions. — This  is  a  group  of  vcry 
beterogeneouR  cunea  which,  however,  hitve  this  in  common,  that  the  lumen 
of  the  intestine  is  obstmctc«J  by  some  arnnigcment  of  peritoneal  .-ulhe^inni 
which  dou»  nut  inlurferu  with  the  vessels  ur  produce  titmn^iiliition. 

Etiolo'jy. — The  adheaions  result  from  adhetiise  peritonitis  usuullj  due 
to  ap|>endiciti)i,  diseases  of  ihe  pelvic  organs,  tuberculoua  pcritonitia,  or 
cancer  of  the  intestine.  Operations  on  tboao  conditions,  especially  whon 
much  gauze  luis  ])ccn  loft  in  or  when  the  intestine  has  been  cxtoiiaii 
handled,  arc  occasionally  foUowetl  by  intestinal  obstruction.  

Inc'uhnce. — 3M  c;isos  of  intestinal  obstniction  due  to  adheainne  oceurrtd 
at  tlie  London  iloepitat  in  thirteen  years  among  CG9  caaeji  of  alt  varietiet. 
Of  these  twouty-four  wove  mon  and  foui-teon  women ;  twenty -eix  died — • 
mortality  of  68*4  per  cont ;  there  were  also  8  cases  of  kinking,  five  men 
and  three  women ;  six  died — a  mortjility  of  75  per  cent 

Murhkl  Amhmtj. — The  results  of  adhosions  may  l>e  dindod  into  (n) 
Itinking,  {h)  bending,  (r)  luoping,  ((/i  constrielion,  (r)  matting,  anr)  (/) 
shrinking  of  the  mesentery. 

(n)  Kinking  of  the  Intestine. — When  traction  ia  cxei-t«d  on  an 
adhesion,  hand,  or  diverticulum  whirh  is  adherent  to  the  margin  of  th« 
intestine,  the  bowel  is  kinked  and  its  lumen  is  closed.  The  sudden  mic- 
tion may  be  due  to  distension  of  the  coil  of  intestine  or  to  some  i^MXigB 
in  its  position,  or  the  othci-  oud  of  the  a<fhefii<)n  may  be  attached  to 
cavity  which  hits  been  emptied,  such  as  the  uterus,  an  uvnrian  cyst,' 
an  abscess.  The  s^-mptoms  of  kinking  arc,  as  a  rule,  those  of  acute 
intestinal  olistniction,  but  they  are  not  so  severe  and  itudden  in  their 
onset  as  in  strangulation  by  bands. 

(/')  Bendhig. — In  this  variety  of  obstmctiou  duo  to  H<lhciiioiu  tbr 
bowel  is  bent  once  or  several  times,  and  is  fixal  in  Lhut  jMieition.  The 
small  or  Lirge  intestine  m»y  be  ihe  site  of  bending,  and  Lhu  condition 
may  follow  any  of  the  causes  of  peritonitis  ment)<^ned  nltuve,  such  as 
hernia,  apftondicitis,  salpinipliSf  or  0|>eration6  on  these.  The  mecfaanicid 
production  of  obstruction  in  bending  is  complex  :  the  bowel  is  frequently 
kinked  or  constricted  at  one  or  more  of  the  bends,  and  in  addition  mon 
or  less  of  the  intestinal  wall  is  rcnderexl  immobile  by  Ihe  adhesions.  A 
Case  of  acute  intestinal  obstruction,  which  folluwcl  U'n  'lays  aftt^r  an 
ectopic  gestJition  had  been  enticleatud  fi-oui  the  bruiul  ligament,  illoxtralce 
a  single  )>end.  I  found  a  coil  of  ileum  adherent  and  acutely  l»ent  at  tJie 
bottom  of  the  pelvis ;  on  freeing  it  the  contents  gurgled  post  into  tJie 
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gul  below.  The  following  is  a  good  example  of  multiple 
bends.  A  woman  reduced  an  umbilical  bei-nia  and  was  seized  with 
Byniptom*  of  acme  intestinal  olistmction.  I  found  the  middle  of  tho 
transverse  cu!on  l>eut  no  less  than  six  times  and  tixcd  hy  matted  omen- 
tum. I  separat4'd  the  adlici4ioii»  and  rcmovi-d  the  omentum.  HerbowuU 
were  freely  opened  next  day,  hut  she  did  not  recover. 

(r)  Looping. — One  part  of  the  intestine  may  be  adheitnt  to  an 
adjaeent  part,  go  that  the  tiowcl  between  them  is  converted  into  a  fiJEcd 
loo[).  The  causes  of  this  condition  are  glanilular  discaiie  in  the  mesen- 
tery, the  local  peritonitis  over  an  intestinal  nicer,  or  conatrirtion  and 
inMummation  in  a  hernial  sac.  The  loo])  miiy  be  open,  in  nhicli  case 
another  coil  of  gut  may  pass  through  il.  On  tho  other  hand,  tho  aper- 
ture formed  by  the  loop  may  he  closed  by  adhesions.  In  this  ease 
obstrnetion  is  caused  either  by  kinking  or  bending  at  the  apex  of  tho 
loop,  or  by  tho  adherent  walls  between  the  ceils  acting  as  u  valvular 
septum.  Loops  are  usimlly  dependent  in  the  nlidomen,  but  in  two  cases 
1  have  seen  them  hanging  from  adhesions  between  their  extremity  and 
the  upjiMr  [Kirt  ot  the  alKlominal  cavity.  In  both  cases  the  .iscendiiig 
limb  was  onormously  dilated  ami  hypcrtrophied,  and  tho  descending  limb 
narrow  and  eontracteid.  In  both  I  freed  the  adiietiions,  and  in  one  lateral 
anastomosis  was  performed.     Both  Rises  recovered. 

('/)  Constriction  or  oxlornal  stricture  is  a  condition  in  which  tho 
adhesions  around  a  coil  of  intestine  iwn-ow  its  lumen.  It  has  already 
been  puirtteil  out  that  in  ncitrly  all  Ciiscs  of  intcmnl  stnctnrc  adhesions 
are  present  around  the  intestine  and  eontribute  to  the  stenosis.  As  a 
rule,  a  single  constricting  iidhesion  binds  the  coil  of  intestine  down  to  tho 
abdominal  wall,  but  in  one  curious  case  a  coil  of  ileum  lying  free  in  the 
peritoneal  cavity  was  almost  severed  by  a  constricting  band  crossing  il 
from  the  mesentery.  I  performed  lateral  anastomosis,  and  the  woman 
recovered  perfectly.  In  many  cases  the  adhesions  arc  multiple  and 
irregidar  in  their  shape  and  direction,  and  pnxlute  obstruction  by  their 
cumulative  effect.  l*ichtenstern  descrilM^s  a  rircumscribcd  chn^inic  con- 
stricting peritonitis  at  the  hepatic,  splenic,  and  sigmoid  ftexures  of  tlio 
colon,  which  he  regards  as  a  secondary  residt  of  coprostasis.  Nothnagel 
agrees  with  this  view,  but  states  that  stercoral  ulcei-s  are  usually  present. 
The  hep'itic  flexure  is  fretpiently  constriclfNl  by  adhesions  due  to  gall- 
stones, cirrhosis  of  the  liver,  and  corset  liver  ;  tho  sitlenic  flexure  by 
adhesions  from  perisplenitis,  and  the  sigmoid  flexure  by  those  arising 
from  the  female  genital  organs. 

(t)  Matting. — In  this  form  of  adhesions  a  greater  or  smaller  extent 
of  the  intestines  is  matted  together  in  an  inextricable  mass.  The  causes 
of  tho  jwritonitis  are  those  idrciidy  nanaicil,  but  when  the  condition  is 
universal  it  is  usually  <hie  to  tuberculous  glands,  chronic  sclerosing  peri- 
tonitis, or  cancer  of  the  intestine.  It  is  remarkable  how  much  of  the 
intoetine  may  be  matted  together  and  bound  ilown  without  producing 
any  symptom  of  obstruction.  Indeed,  this  occurs  in  nearly  every  case 
of  local   and   general    peritonitis   which   recovers.     Obstruction   when  it 


wperveiics  is  a  composite  nnd  cumulative  pioc&ss,  consiBttiig  of  kinks, 
Iwnila,  loups,  conalriclioiis,  and  ofuii  t^-isu.  Sir  F.  Treves  Utia  ifoiittcd 
oui  that  a  portion  of  the  siuiill  inii»Linti  muy  bo  iiuillcd  into  :i  ddfitiite 
rouiiilud  tumour,  which  is,  bovrever,  rcaonant  on  pvrcuBsion.  Mr.  ALilcoim 
hm  recoi-Utid  such  a  aisa,  which  resembled  a  broad  ligament  uyst,  and 
ri'fcr-i  lo  others  in  which  the  rcsembhinc«  whs  bo  close  that  the  maw  _ 
incised  or  aKpirat«d.  Mr  F.  S.  Eve  had  Hurti  a  case  under  his  can  id 
1907.  Symptoms  of  chronic  obstraclion  cuhuinated  in  an  acute  attack. 
A.  dt!6uitc  rounded  mass  of  mat-led  nmall  iutvytine  was  found  to  have 
undurgnn^  rotation,  so  that  the  entering  and  leaving  coils  were  twisted ; 
the  pAticnc  recovei-ed  aft^r  lateral  aiiasttmiusis. 

(/)  Shrinkinp:  of  the  Mesentery.  Chronic  Mesenteric  Peritonitis.-^ 
This  is  ou  insidiuiu>  cicatrloiul  i>rocca3  which  may  implicate  the  wbol* 
peritoneum,  but  appears  to  originate  iu  the  meseuteries,  which  tibrink  and 
shrivel  until  ibu  intostitie  is  fixe<l  firmly  to  the  spine.  According  to 
Vircbov  and  Nothn;^el  the  process  originates  in  intlammation  of  ike 
mesenteric  glands,  due  to  some  intestinal  irritation,  and  is  often  connected 
with  faecal  accumulation.  According  to  V'inrhow  it  usually  startu  in  the 
glands  on  either  side  of  the  tifth  lumbar  vertebra,  which  rvceire  tb> 
lyrapli  from  the  caecum  and  sigmoid  ftexnrv.  The  relation  of  rooao- 
sigmoiditis  to  volvulus  is  referred  to  on  p.  800.  Peritonitis  deformans 
desurilMd  by  Lei  ch  tens  tent  and  Klebs,  is  a  similar  condition,  due  to 
chronic  venous  engorgement  in  diseases  of  the  heart,  cirrhoeis  of  the 
liver,  and  granular  kidneys. 

Symptoms. — The  uioi^t  cxteosivc  adhesions  may  exist  without  the  lentf^ 
sign  of  intestinal  o)i»lniction.  ^^^on  the  bowel  is  obstruettMl 
symptoms  vary  within  wide  limits.  In  the  majority  of  cases  there 
symptoms  of  chronic  stenosis  with  visible  contracting  coils  of  intes- 
tine nud  partial  constiptaioit  In  a  number  of  cases  these  symptoms 
arise  in  atlneks  which  are  more  or  less  spoiitHuoonsly  relieved,  and  are 
much  influenced  by  diet.  In  other  casee  the  symptoms  come  on  suddenly 
and  acutely,  and  i-npidly  progress  to  a  fatal  termination.  \Vhen>  lh« 
adhc^sions  are  extensive,  distension  is  not  |HX>minenl..  In  many  ca«e«  tb« 
mass  of  adhesions  is  palpable,  and  forms  a  delinit«  rounded  mus  which 
is  resonant  on  percussion. 

When  intestinal  obstruction  has  supervened  the  tmttmntt  is  surgical 
Single  adhesions  may  lie  seiKinitod  or  divided,  but  the  risk  of  rupturing 
the  distendcil  intestine  is  very  greaU  The  molhod  of  l.-ktural  anastontnsts 
is  applitahle  to  subacute  and  chronic  caw*.  Enierotnmy  shoidd  b* 
reserved  for  very  acute  wises  with  j;rcat  distionsioii. 

U.  Intestinal  Obstruction  due  to  Compression  by  Tumours  and 
other  Causes  external  to  the  Intestine. — This  grou|)  of  cm^eA  thtm^h 
<<onvenient  olinieally  can  hiuiily  lio  clei^rly  de-tine'l,  bin  the  underlying 
principle  is  that  the  intestine  is  occluded  by  ibi*  s'unplo  prcaiure  of  some 
cxteriud  tumour  or  organ.  Such  cuea  no  doubt  do  occur,  but  mudi 
more  ofttm  the  pressure  of  the  tumonr  is  roniplicaUxl  by  adfaiwions  and 
by  inflammatory  or  malignant  infiltration  of  the  wall  of  tko  inteatiiWk 


Paiholvytf.-^TiiB  faccoi-s  concerned  in  obatniction  from  compreerion 
are  tM  followB  : — The  coil  of  intestine  must^  as  a  rule,  bv  an  placed  thiit  it. 
nuiy  be  comprossocl  agaatist  a  bony  »urfiu;e,  such  aa  tbu  jkIvic  bonca,  ihu 
fipine,  or  the  ribs ;  the  intestine  is  more  likely  to  be  cumpreNod  where 
k  is  tixet],  either  because  of  the  absence  or  hronty  of  tho  mescnti^ry,  ur 
because  it  is  ndhoront  &o  tliftl  it  cannot  escape.  For  this  reason  obstruc- 
tion from  c(ini[irt'S8ion  mTCurs  in  the  rectnni,  tht^  lowor  part  of  the  lltMini, 
the  <hiO(leniim,  and  the  colon,  but  is  nire  in  the  trnnnverse  colon  and  the 
^•ater  part  of  the  small  intestine. 

IncUieiKf,- — There  were  32  cases  of  compression  among  660  cases  of 
&1I  forma  of  obstniction  at  the  London  Hospitiil ;  tirenty-nine  of  these 
nrerc  women  aufl  only  three  men.  ExAmin-ition  of  the  notes  shews  that 
very  few  of  the  cases  wore  duo  to  uncomplicated  pressure,  for  adhesions, 
intiltrution,  or  inllanimHtion  were  pre^ient  in  mo!>t  of  the  coses.  Half  the 
aises  did  not  surnvc.  Leichteustem  h;i8  collected  163  recorded  cases 
'listributed  aa  follows :  Tn  the  rectum,  60  per  cent ;  in  the  lower  ileum, 
10  per  cent ;  in  the  splenic  flextire,  descending  colon,  and  sigmoid  Hexure 
together,  12  per  cent;  in  ibo  duodenum,  7  per  cent;  in  the  ascending 
rolon  and  he|»atic  tiexiu-e,  6  i>er  tent ;  in  the  middle  part  of  the  ileum, 
4  per  cent ;  and  in  the  transverse  colon,  1  per  cent.  Compression  of  the 
rectum  in  the  petns  by  timioura  of  the  female  ^onit&I  organs  is  respon- 
sible for  the  vast  mujuriCy  of  the  cajtes. 

Etioloftif. — The  rectum  has  been  obstructed  in  the  following  ways : 
Cancer,  fibroids,  and  retroversion  and  retroflexion  of  the  uterus ;  by 
ovarian  tumoiu'S,  especiiiUy  when  muli^^naiit ;  by  ectopic  pregnancies, 
hydatids,  and  abscesses  due  to  salpingitis  or  appendicitis  when  they 
occupy  the  pouch  of  Douglas  ;  by  vaginal  pessaries ;  by  vesicjd  calculi 
and  saccnli ;  by  malignant  disease  of  the  prostate ;  and  by  tumours  and 
abscesses  arising  from  the  pelvic  bones  or  the  Bacro-iliae  joint.  It  is 
stated  that  in  fatH:al  accunudalinn  the  ob^itriiction  is  i^onibtimes  iluu  tn  the 
descent  of  the  loaded  caecum  or  sigmoid  flexure  into  the  pelvis  and 
cuuse<)uent  comprossion  of  the  rectum.  The  tixe<j  portions  of  the  coluu 
may  be  compressed  by  retroiwritoneal  sarcoma  or  other  growths  ;  by 
cystic  disease,  hydronephrosiis  or  malignant  disease  of  the  kidneys ;  by 
abscesses  ai'ound  the  kidneys,  caecum,  or  in  the  psoas  shealh,  or  by 
tunioui-s  of  the  liver,  gall-bWldcr,  or  spleen.  The  small  inti-stine  may  be 
pre98e<I  upon  by  mesenteric  cysts,  tumours,  glands,  or  hydatifls.  by 
nmentJil  cyst*  and  tuniotirs,  bv  a  wandering  spleen  or  flf»ating  kidney,  or, 
in  mro  instances,  a  coil  of  intestine  may  becomo  caught  Vietween  the  liver 
and  the  ribs.  The  duodoniuu  has  been  compressed  by  cysts,  aWesscs, 
and  cancer  of  the  pancreas,  by  glands  in  the  small  omentum,  and  by 
fanemonhiige  into  the  cellular  tissue  around  it  The  following  is  a  good 
example  of  the  latter  condition:  A  small  Iwv  was  run  over  across  the 
up|ior  abdomen.  His  a))doiiien  wh-h  soft  and  not  tender,  hut  his  stomach 
1>eeaiae  greatly  distended  and  he  vomited  repeatedly.  I  |ierformed  ]a]Hiro- 
lomy  and  found  his  dnodenum  surrounded  by  a  Urge  blood  clot,  but 
the  peritoneum  over  it  was  intACt ;  the  alalomen  was  closed,  and  he  was 


fed  by  the  rectticu  iov  a  fcvr  Jajs  until  the  gaatric  di;stciisioii  subckled 
and  ho  was  able  lo  take  food  wi'thuut  vomiting.  He  made  a  peHoct 
recovery. 

It  ift  seated  by  Patel  that  the  inteetino  above  a  simple  compr^Minri  u 
dilated  but  not  hy pert rop hied  unle&s  ulceration  be  prcseat  CIcuratioB 
is,  huwcvur,  nut  iufreijuciit  in  coiiii)ros9ioii.  uspccinlly  in  the  recLiun, 
and  it  imiy  then  produce  diarrhaea.  In  a  caae  unJer  my  care  a 
hydatid  iti  tho  roctfj- vesical  [touch  pr&jsod  upon  the  rccltuu.  A 
fiiecal  mass  accumulated  above  tho  point  of  cumprcwion  uud  producMi  a 
Ktercoral  ulcer,  some  2  or  3  inches  in  diameter,  from  which  |)erai«t«iit 
diarrhoea  resulted. 

Tht*  si/inphms  present  great  variety.  In  32  citaes  coUccted  by  Sir  F. 
Treves,  tho  syniploma  were  acute  in  13,  subacute  in  2,  aiirl  chronic  in  8-; 
tlie  proportion  of  acute  case^  in  this  iteHes  in  probably  exc«sciv(i. 
Leichtenstern  states  that  it  in  far  more  frccjuent  for  symptoms  of  chronic 
stenosis  to  precede  the  symptoms  of  acute  occlusion.  The  latter  is  due  l« 
sudden  chtmgefi  in  the  position  uf  the  tumour  or  its  rapid  growth  ;  to  tlw 
lodgment  of  a  foreij^u  body  at  the  point  of  compression  ;  to  the  paralyua 
and  dJAten^iion  of  the  intfstino  above,  or  to  kinks  or  vulvidus  of  (h* 
dilated  coils  of  intestine.  Since  strangulation  does  not  occur  the  otucC 
even  of  acute  gymptoms  is,  as  a  rule,  less  abrupt,  and  the  pain  and 
coUapio  are  less  severe  than  in  those  forms  of  obstruction  in  wliich 
the  veins  am  compressed.  The  tumour  responsible  for  the  symptoms  van, 
as  a  rule,  be  folt  and  its  nature  diagnosed. 

The  Ireui/iierU  is  surgiad.  \Vlicn  possible  the  tumour  should  be 
removed  or  emptied,  ;ls  in  the  cose  of  a  pregnant  uterus,  an  ab«0O88»  or  a 
hydatid.  When  this  is  impossible,  either  a  Hstiita  is  established  abotl 
the  oT»truction  or  an  intestinal  anastomosis  is  performed  so  aa  to  short- 
circuit  the  obstruction. 

Pressure  on  the  Transverse  Part  of  the  Duodenum  by  the  Superior 
Mesenteric  Vessels  and  Nerves. — Tbi»i  cause  of  iniesiitnd  obstniciiun 
w.is  described  by  Kokitaiiisky  in  1812,  and  Au)>ae<iucntly  by  Kundrat.:ind 
Snitzler.  Albrccht  reported  2  cases  of  bis  own  nnA  collcctc*!  the 
published  caHeA  up  to  1S99.  Dr.  W.  Ewart  <  1 '*-*'■'' cimtribnteil  the  fir»; 
IKkper  in  English,  in  1900  Byron  liobinson  independently  descrilfoil  the 
condition  in  America,  ami  more  recently  the  subject  has  been  refemxl  to 
by  Kelling,  Campbell  Thf)mson,  Zade,  Neck,  Nothiiagf^l,  Finney,  ami 
Connor,  who  collected  IS  wwes  in  1906. 

Morhid  AniUomtf. — Tho  superior  mesenteric  artery  arises  from  tiu> 
aorta  behind  ihe  (Nincrcus,  and  issuing  from  the  lower  border  of  that 
organ  cnwses  the  duodenum  transvorsoiy  where  it  lies  upon  tho  lumlw 
spine.  In  tho  cadaver,  if  the  small  intestines  he  drawn  firmly  downward 
and  bnckwHrd  so  as  Ui  put  the  mesentery  on  the  stretch,  and  then  tho  gju 
lie  emptied  from  the  stomach  along  the  duodenum,  iUi  |ia.sMge  will  be 
seon  to  W  oK-itnicted  at  this  {KJttit  and  the  du'xlenum  will 
dist'^nded.  This  anatomical  arrangement  may  become  of  (mthoU 
importance  under  certain  conditions.      In  most  of  the  reeordod 


enteroptiMis  lian  been  pruBent,  so  Lbat  thu  greater  part  uf  the  small 
inuwlines  drops  into  the  pelvis,  this  condition  bein;;  more  complete 
when  tho  int-estinee  are  contnicled  and  empty  and  when  the  ahdoiniiial 
wail  is  relaxed.  According  to  Kundnit  some  pt^cidiarity  uf  the 
mesentery  h  necejwary,  and  ubalnictioii  la  more  likely  to  occur  when 
that  strnctiire  ia  rotated,  ao  tbiiL  its  sharji  right  margin  Ja  applied  to  tho 
third  part  of  the  duodenum.  A  low  position  of  the  duodenum  appears 
to  expose  it  more  to  pressure  by  the  mesenter)'.  Several  cases  have 
been  the  subjects  of  lonlosia,  which  renderwJ  the  spine  more  prominent, 
and  tho  continued  doraal  position  appears  to  have  contributed  to  the 
poat^ operative  ca»e$.  In  some  of  tho  cascti  of  acute  |Kiralytie  dilatation 
of  the  stomach  it  would  appear  that  the  small  intestines  have  been  driven 
downwards  and  l^ackwiirdx  into  the  peUns  by  iliu  enlaiging  organ,  an<] 
that  the  mesentery'  has  been  dran-n  tightly  across  the  duodenum.  In  such 
cases,  in  addition  to  tho  stomach,  the  dtK>deuum  is  distended  to  the  point 
at  which  it  is  crossed  by  the  mesentery,  and  a  vicious  circle  is  thus 
established.  This  cannot  be  accepted  as  the  primary  cause  uf  all  cases 
of  acute  tlilatation  of  the  stomach,  nor  does  it  always  follow  as  a 
secondary  result^  for  the  dilatation  frequently  extends  a  variable  distance 
into  the  jejunum,  and  profuse  diarrhoea  is  often  present  in  acute  gastric 
dilatation  (106).  Various  degrees  of  this  condition  are  foimd.  One  of 
the  pathologistjt  at  the  l^udon  Hospital  informs  me  rhat  it  is  not 
uncommon  to  find  dilatation  and  hypertrophy  of  the  duodenum  down 
to  the  point  where  it  is  crusstxl  by  tho  mesentery  in  cases  in  which  the 
stomach  is  not  much  distended  and  no  si,nnptoms  of  the  condition  have 
arisen  during  life.  Byron  Kobinson  found  this  condition  more  or  less 
marked  in  la  to  20  of  6G0  auto[>sies,  a  proportion  of  from  3  to  4  per  cent. 

Spnpton}S. — Many  of  the  cases  have  followcil  abdominal  operation, 
and  we  may  suppose  that  the  condition  is  then  the  result  of  existing 
cuceroptosis,  rendered  active  by  pjiresis  of  the  stomach  due  to  the 
anaesthetic,  the  empty  conditiun  of  the  small  intestine,  and  the 
maintenance  of  the  dursjil  |>ot!<ition  fur  a  long  time.  The  onset  of 
ftcute  symptoms  in  other  cases  has  been  attributed  to  vomiting,  straining, 
or  even  laughing.  The  feature  of  thes4)  cases  is  the  gastric  dilatation 
which,  as  a  rule,  produces  a  resonant  epigastric  swelling,  which  may  bo 
definitely  idcntiBed  ji«  the  stomach.  The  pulse  is  generally  rapid  and 
feeble,  and  the  [>atient  exceedingly  weak.  Snitzler  recognised  and 
curetl  his  case. 

TrmtmeM. — The  position  of  the  patient  should  be  so  arranged  as  to 
relieve  the  tension  on  the  mesentery.  The  genu-pectoral  position  has 
been  recommended,  but  the  patient  is  seldom  strong  enough  to  aastimo 
it,  and  should  then  lie  on  his  fiice  or  right  side,  whilbt  the  iR'-lvts  is 
elevated  by  a  pillow  and  the  foot  of  the  bed  is  raised.  The  tower 
abilomen  may  be  nuniputate<I  to  induce  tho  intestint-i^  to  jni^ji  ujtwards. 
The  stomach  should  be  emjitied  by  a  tube  and  washed  out,  and  should 
distension  recur  this  may  l>e  rei)eaLe<l  once  or  twice.  Should  these  means 
fail,  laparotomy  may   be   performed,  and  various   pnxretlures,  sueh   as 
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nmnipulations,  giLstrotomy,  and  gastro-ontorostomy^  may  be  duried  umj 
but  thcsp  are  deajierato  iiiuasiires  (mlr  ji,  553). 

HI.  Internal  Herniaform  Incarceration  or  the  Intestine. — Dm 
^roup  of  ciwes  of  intestimil  olt<i(riiction  iiicliiilcs:  U)  ("IhstruLtion  fliw  to 
Iwimls,  iticliuUiig  Meckel'*  diverticulum  ;  (2)  olktt ruction  riiu- ty.  .ipermrei ; 
(3)  u1>stnu-lioii  due  to  itileriud  hfrniii.  lu  uU  of  those  a,  biiuiUr  jitrt 
of  the  intoHtino  is  stirrotiDdoci  in  the  sAine  vmy  by  a  ring-ltko  oonsoic- 
tion.  Tiie  symptoms  are,  llicrcforc,  almost  identical,  niid  the  trcAtromt 
is  on  similar  lines.     They  are,  thorefnro,  appropriately  discussed  together. 

((()  Intestinal  Obstruction  due  to  Bands. — f^finitiim. — Bands  are  cord- 
like  structiir&s  of  very  diflertita  oriyins,  which  may  coutttrict  a  coil  ui 
intestine  in  several  ways. 

Mi'd't'l  Annhiuv  anil  I'aOiohoit. — Under  this  beading  tho  raigin  of 
lianda  will  lirst  bo  discussed ;  then  the  part  of  the  intestine  v^ch  u 
uitually  Dh.ttriictod  by  them  :  finally,  the  various  vrnvft  in  which  the  nbstrue- 
tioti  i«  priKhiced  will  tw,  .vt  forth.  The  forms  of  hande  are  a«  follows : — 
(I.)  Solitary  pt-ritoncfd  bands.  (IF.)  Omental  )>anda ;  (III.)  Meckel** 
diTerticulittn  and  other  diverticulji  of  the  intestine:  (lY.)  Norma]  utrtic- 
turas  abnormally  atrachoil.  At  the  Ix>ndon  lloajntid  during  ihirtem 
years  there  were  6t'i9  cases  of  inte«ittnal  obstruction,  among  wluch  C7 
were  duo  to  hands  other  than  Mcckcl'B  diverticiduin.  Of  the^  ri7,  31 
were  in  men  and  33  in  women ;  36  caies  died — a  mortality  of  93-7  par 
cent. 

(I.)  Vtritmeal  bands  are  formed  by  tho  moulding  of  the  plastic  lympk 
tbrowu  out  during  an  attack  of  peritonitis.  At  first  the  itiiestiue  is 
paralysed,  but  as  its  motility  rotiinis  the  plastic  exudate  is  dntira  ool 
and  mnidded  into  a  rounded  cord  by  the  continuous  pcristalsia  of  tbe 
intestine.  Only  a  minority  of  peritoneal  wlheainnit  persist,  the  majority 
are  absorbitl  in  a  truly  wonderfid  fa-sbion,  even  when  ihcy  have  linromv 
fibruuR.  The  |»*r«i«tency  of  inflammatory  protluctR  is  due  to  persi»ti>nre 
of  the  ciiusc.  In  tho  cisc  of  peritoneal  ailhcsions  and  baiuU  it  is  suae 
Buch  caitso  as  a  concretion  in  the  ap[jeudix,  a  Fallopian  tube  full  of  pus, 
or  a  caseoua  tuhorculous  gland  in  tbe  mesentery.  The  situation  of  bawb 
18  determined  by  the  common  »itea  of  localiitod  peritonitis  Such  jut  thr 
appendix  region,  the  uternR  and  its  appendage-s,  the  hernial  ring's  the 
Ijinphatic  glands  in  the  mesentery,  and  the  sJU?  uf  any  surgical  procclurtv 
especially  if  nou-aljsorl^blu  sutm-ca  have  been  buried.  Vleertt  of  thn 
lower  ileum  and  the  sigmoid  flexure  produce  localised  peritonitis,  and 
malignant  diftca^e  of  the  intestine  may  produce  adhesions  and  a  land, 
Perii^meal  adhesions  are  not  rare  about  Uie  pdl-bladdor  and  stomach,  hat 
batnU  are  seldmn  produced,  and  coiln  of  intestine  am  still  morn  rurely 
strangulated  there.  iJeneral  peritoniti^  whatever  its  origin,  but  especially 
when  rnboreulnu*,  may  leave  behind  it  a  solitftry  banil  nnion>:  many  thort 
ailhesions.  The  sh.i|)e,  «ize,  and  length  of  |>crituueal  band.-*  varj'  widely. 
They  may  be  n  foot  in  length  or  Init  the  fraction  of  an  inch.  Sotae  ai* 
thick,  othen  thin,  whilst  stmie  are  roimd  and  cord  like,  whtl<it  yet  other* 
are  flat  and  ribbon-shaped.     Fur  the  most  jurt  bands  are  attnche<l  .it 


both  endfl,  hut  they  may  break  At  either  end  or  near  the  middle.  In  this 
case  they  do  not  often  sdhfc  a  coil  of  ;:^u  unless  tboy  hnppoti  to  terminate 
in  a  knob  or  excrcsceticc.  Although  (loritoneal  bands  arc  more  often 
single,  lis  the  njime  "Bolitary"  implies,  they  may  be  mnltiiile,  and  it 
ha^  not  inircqnuntly  hapjiened  that  the  wrong  ^mnd  haa  been  divided 
ut  an  o|*erAt)on. 

(11.)  Ometdn!  M/u/^are  moru  nnmorous  than  iMoliileil  peritonejil  kinds, 
apjiarently  becAUse  the  shortest  adhesion  may  pi-oduce  an  omental  band, 
and,  furthi^r,  t^ccatisc  the  oinontum  i»  a  normal  sU-ucUirc  and  is  not  liable 
to  be  »lj6or1>e4l  when  th<-  cause  of  the  peritonitis  has  sulisided.  An 
omental  hand  lias  one  constant  attachinciit,  namely,  to  the  ininBrerve 
colon  and  iitomacli,  or  to  the  geniT.il  niasB  of  tin'  omentum.  Thi^  other 
end  is  attached  to  some  foeue  of  [loritrinitiB.  Omental  U\iids  oie  more 
often  rounded,  nmhipic,  and  arranged  in  a  fan-&ha|^ie  than  peritoneal 
bftnd»,  and  they  nix*  never  ver\'  short  Strangulation  by  them  is  seldom 
te  unyielding  as  in  the  case  of  peritoneal  luinda,  liecause  the  mobility  of 
the  iransverfle  t-olon  and  stomach  permits  of  a  conKidt«rable  margin  of 
'' sluck/'  It  must  be  emphasised  that  they  are  froi^iuontly  ninliiplc.  so 
that  wht^n  uniental  ailhesiuns  arc  divided  all  should  be  Stivered. 

(III.)  Mffkcl'A  Ihverfv-ulnm  and  allur  JUivrfirtila  i^f  the  luttillne. — 
InriiUnre. — ^Xleckel's  divertienlnm  caused  inteRtinal  obstruction  21  limes 
out  of  G69  cases  in  thirteen  yaxra  ni  the  London  Hospital ;  1 7  Mere 
men  and  4  women  :  16  died,  giving  a  mortality  of  7(y"2  jwr  cent,  tlmt  is 
to  say,  half  as  great  agiiin  us  the  mortality  of  other  forms  of  band  {^ui  \>er 
cent).  Meckol'ii  diverticnium  is  the  |>ersi8Wnt  neck  of  the  yolk-na*- which 
paasee  with  the  viteUino  vessels  from  thL<  unibilicua  to  the  ileum  at  an 
early  stagv  of  foetal  developmenl.  This  stnicturc  should  Ik:  obliterated 
in  the  human  embryo  during  the  sixth  or  seventh  week  of  foetal  life. 
This  oblitenitinn  is,  however,  ofii-n  arrested  at  varions  stAgca,  and  a 
wonderful  vanety  of  ))iitha logical  curiosities  is  thus  ])i-oduced.  Not  all 
of  thrtse  profhice  intestinal  olxttrnotiou,  but  ^t  muny  are  associated  with 
that  condition  that  it  seems  advisable  to  describe  all  the  varieties  of 
vitello-intestiiial  vestiges.  These  pathological  conditions  may  be  classificil 
na  foUnwB : — 

(a)  Diseases  of  the  umbilicus  due  to  the  persistence  of  the  vitello- 
intestinal  canal.  (1)  An  adenoma  or  entcro-teratoma  may  Im  formed. 
These  tumours  were  firet  de-tcribM  by  Kol»ezi?k  in  ISTii,  and  afterwards 
b}'  Knstncr  in  1877.  They  :ire  small,  pedunculat'-il.  firm  and  rla^tic,  and 
not  nntike  a  raap^wrry.  They  are  first  noticed  about  ihe  thin!  month 
after  birth.  On  section  they  are  found  to  l>e  formed  of  Liolierkithn's 
crypta  aituatwl  on  a  muscularis  mucosae.  The  centre  is  ronipr)Reil  of 
plain  muscit:- fibre,  ac-conli[ig  to  somu  arranged  in  lotigiiudiiud  and 
circular  layers.  A  dimple  is  often  found  at  their  H|>ex  and  a  small  pouch 
of  pcntononm  in  their  ha^e,  which  m,ay  roniain  a  coil  of  intestine  liable 
to  bi-  ligatured  with  their  base.  ('2t  IViniary  columnar  celle<l  carcinoma 
of  the  umbilicus  may  develop  even  late  in  life  (C.  D.  t»i-ecn).  (3)  The 
vitello-intestinal   cnnal  m.ny  remain  o|H]ii  at  both  ends  ajid  a  congi-iiital 


faecal  fi$iula  result.  Li  Mr.  Bernard  Pitte'  casc  the  tUtula  appeaml 
at  the  (bird  week  after  birth  and  closed  8pon(aneou$ly  ul  the  scTooth 
yuir.  Yitella-iiitesiiiial  fiiitulad  are  ditttin^uished  froui  urAchal,  gMtrk, 
niirl  hiliary  futida.s  by  tliti  nattiru  of  thL>  fluid  which  eNCH|KUt.  H) 
Viu-iiius  d^rees  of  proUptie  ncLiir  when  the  opening  of  the  cautl  at  tfa*^ 
iimttilicm  is  large.  When  thu  ciinal  alone  prolapses  there  is  a  sitigW 
oriticti,  but  when  tlio  prolupse  ia  inore  complete  the  up{>eruiid  lower  cod* 
of  tho  ileum  upiNUir.  P^aecal  matter  e8cai>e.<;  from  iht*  iipprr  tjrihce  alone- 
Even  further  deirreos  of  prolapse  may  dcvelup,  and  an  unihiliud  hcrni» 
may  \k  associated  with  the  oondJtiorL  (.*>)  Inlussiisceptiou  umy  occur 
ill  the  ileum  cttlit^r  alwve  or  beluw  the  canal,  and  prujoct  from  tin? 
umbilinu.  When  tho  iiitu&ti inception  is  altorc  the  canal,  inttmdoai 
obstruction  will  result,  hut  wheii  it  is  below,  the  M'niptom:;  will  ho  tho*! 
of  mnrasniuft  from  a  fistula  of  the  &inall  gut^  In  Mr.  CVolding-Utnl's  cai^ 
a  child  four  weeks  old,  a  probe  could  be  pasaed  all  round  between  tlr 
iutuiuiisctiption  and  the  prulapsed  mucous  membrauo  uf  the  cunnl,  ami 
faecal  matter  esL-uped  from  the  up|Ktr  coil  of  ileum  by  the  aide  of  the 
intussusception.  Reduction  was  iinj>os&ible,  and  the  child  died  in  thrcv 
days.  (I>>  The  canal  may  be  clow;d  at  its  dcu}.H.T  end,  but  r^mtmn  open  it 
the  umbilicus  and  .secrete  succus  entericus.  This  fonn  of  vltella-intcsttnal 
Ki«tula  may  lie  treated  by  cautery  oi*  excision.  (7)  A  cyst  is  formed  is 
mre  casea  by  the  occlusion  of  b>ith  ends  of  the  canal.  Such  r)>st«  have 
been  excised  and  their  nnturo  dutertutiied  by  luicrosi-apic  section. 

(b)  A  Meckel's  div-erticuhim  is  pre^nt  and  is  attached  to  tiie  umfai-i 
liens.  This  ia  an  uncommon  attachment  for  a  ilivcrticiiluni.  Caiifl 
found  Meckel's  diverticubun  atti^ched  to  the  umbilicvis  in  Kut  3  of  23 
attached  cases.  A.  E.  lialstead  found  the  diverticidum  atlaclnd  to  tir 
umbilicus  IS  times  in  4S  ca«H!J«  which  |M'odueed  obstruction.  The  tUrcrtt- 
culum  HXtonds,  aa  a  rule,  a  part  only  of  tho  way  from  the  ilaiim  tu  the 
umbilicus,  and  in  then  continued  as  a  fibrous  cord-  The  direction  of  liw 
diverticulum  ia,  .ig  a  rule,  nearly  verticid,  becauao  the  laxt  coils  of  tli« 
ileum  are  normally  situated  in  the  pelvis.  As  to  tlw:  niimner  of  «tran(^ 
lation  of  tho  intestiitu,  this  may  be,  under  a  baml,  over  a  Wnd,  by  iH«itai£ 
or  knotting,  or,  Dimlly,  the  divertieubun  in  consequence  of  ita  altochmmt 
to  the  luitbilieus  may  form  a  (tart  of  a  cuujfouilal  stmiiguhiled  umbilical 
r^ittr^'s  ht-niia. 

(r)  Meckel's  diverticidum  has  broken  free  from  the  umhi])cu»  and  !• 
nnattm^heil  at  one  cud.  (1)  The  ctunnimiest  form  of  Mtvkrl's  dirvrti 
cubim  t^  tbjit  in  which  it  exists  us  a  free  thimble-like  proje<-tiun  from  ibr 
ileum,  producing  no  aymptoma.  This  condition  is  foiuid  in  2  pvr  cent  irf 
all  human  beiitgs.  The  ilivortioulum  springs  from  the  free  bonier  of  ikc 
ileum.  Its  ))o»tiuu  in  the  adult  vaiios  from  12  to  5i  inches  irom  the 
ileocaecal  valve,  and  the  avcrngo  is  a1>uut  20  inches.  Mr.  liilion  PuIUnl 
has  dei*cribed  a  divRrtieulum  wiiirh  originJiletl  L'4  inrhrt*  liolow  ih« 
pylorus,  and.  after  a  course  of  'A  fwt,  terminoteii  at  the  iiinbdictw  The 
structure  of  the  diverticulum  is  that  uf  the  lower  ileum.  Soltiary  fuUieln. 
luid  even   Peyer's  patchcc,   have  been  found  in   them.      The  opening 


iiito  the  iltnim  U  somctiineii  \'a1vulnr,  but  more  often  it  id  the  widest  part 
of  the  di%'orticuluni,  and  m  witle  aa  the  ilcnro.  The  shape  of  a  free 
Meckel's  diverticulum  is  usually  thnt  of  a  finger,  but  it  may  ho  cylindri- 
cal, pear-shajied,  or  its  terminfition  may  bo  cnl^ir^ed  liy  diverticula, 
so  thftt  it  bears  Bomo  res^mblaneo  to  ft  hammer.  {2)  When  u  free 
Meckel's  diverticulum  Is  jMiar-shiiped  its  cavity  may  Wconu*  so  distended 
«8  to  intemipt  the  ileum  nt  its  point  of  iittAchniciit  and  province  inie«- 
titial  ob-struction.  (3)  Volvulus  of  a  free  Meckel's  divertiadtun  has  been 
recorded,  produced  hy  the  distcndeil  visctu  rotating  on  it«  axis.  (4) 
The  mesoniery  of  a  free  diverticulum  nuiy  twisl,  kink,  or  Btricture  the 
ileum  where  it  passes  acrosa  it  to  join  the  meRcntery.  Dr.  Arthur 
Keith  hiis  dissected  such  a  8|wcimeit.  which  is  in  the  Aluscum  of  the 
Lf*ndun  HoHpital,  and  I  have  opemted  on  such  another  contained  in  a 
congenital  inguinal  hernia,  (ii)  IntnuKUtHteption  may  result  from  a  free 
divertieuliun  becoming  inverted  into  the  ileum,  into  which  it  projects  as  a 
polypoid  mass.  The  coil  of  ileum  below  then  grasps  this  mass  and 
drapn  it  down  the  gut,  invaginating  the  attachment  of  the  diverticulum 
above.  The-se  intussusceptions  mny  reach,  and  even  project  through,  the 
ileo-uiecal  valve.  Clinically,  they  are  n<iiially  chronic,  but  terminate 
jicnteJy.  It  is  an  interesting  problem  whether  the  base  or  ape.\  of  the 
diverlicuhun  is  iuvaginulcd  tii-st ;  it  ia  prolwble  that  the  process  more 
often  commences  at  the  liase  as  a  prnlapee  of  the  mucous  membrane, 
which  as  it  is  drawn  down  the  ileum  inverts  the  <Hvoriiculum  from  haae 
to  apex.  A  eimilar  princess  is  seen  in  invagijuUion  of  the  vermiform 
appendix  (see  also  IntusMusception,  i>.  7H7).  (6)  A  free  Meckel's  diver- 
Licidiim  may  terminate  in  a  rounded  knob  ur  ampulla.  Shouhl  thii*  band 
encircle  a  coil  of  intestine  and  Iwcomo  knotterl  the  swollen  end  will  pre- 
vent the  knot  from  slipping,  .Specimens  of  this  condition  may  l>e  seen  in 
the  Itoynl  College  of  Surgeons'  Muaeum,  No.  2695  B,  and  in  the  Loudon 
Ho!<pii:d  Mnxeiim.  Parise  has  fully  descrihed  the  vaHt'tii-s  (tf  conipllwited 
kno!^  which  may  be  so  profhurcd.  (7)  A  free  Meckel's  divt-rliculum  nmy 
be  found  in  a  hernial  sac  (Littre's  hernia).  I  have  encountered  <liver- 
ticula  in  inguinal  and  umbtlica!  hernias.  They  have  also  been  found 
in  femoral  hcmia<i.  In  siime  insttanrea  they  ha\'e  been  nrrangidated,  and 
then  form  one  variety  of  piirtial  enterocelo. 

\tl)  The  free  end  of  a  MeckePs  divcrticidum  has  formed  a  new  attaeli- 
gicnt.  This  is  the  form  of  Meckel's  diverticulum  whirh  most  frequently 
luces  interna]  strangulation,  aini  the  end  i<t,  aa  a  nile,  attarhed  to  the 
sentery.  Cazin  collected  20  cases  of  this  rarity  M-ith  the  follow- 
ing attnehmcnt< : — Near  the  inguinal  ring,  1  ;  to  the  small  intestine,  6  ; 
to  cnccnro.  2 ;  to  the  colon,  1  ;  to  the  mesentery,  10.  The  figures  given 
by  A.  K.  Halxteod  in  30  similar  cases  causing  nbstmctinn  are: — To 
the  njeaentery,  2.1 ;  to  the  mesocolon,  I  ;  to  the  onientnra,  1  ;  to  the 
small  inteetine,  3;  to  the  meaorectum,  1  ;  to  the  appendix  region,  1. 
The  diverticulum  h-as  idsu  l>ecn  found  atUchtNl  lo  the  bladder,  pelvic 
orguna  in  the  female,  hernial  rings,  and  to  the  abdominal  wall  away  from 
the  nmhilicns.     Localised  peritonitis  has  determined  the  point  of  attach- 


raeitt  iu  muny  aisei>,  iitid  gltituliilHi*  diiuvuto  of  the  meitentery  play*  M 
im|K)rtant  a  |MirC  as  in  tinient.il  and  peritoneal  biUKla.  The  fresh  atuck- 
ment  of  the  diverticulum  to  the  mesentery  may  he  cither  nbore  or  belov 
\u  oi-i(;in  from  the  iltiiim. 

Tilt:  Ivngth  of  siith  n  ilivi-rticulum  vwies  grcjitly.  There  arc  Xhnt 
forniH  :  ueujilly  thtj  hiineti  extendi^  iiii'>  a  {uirt  uiily  of  tht;  liand,  in  nti 
cases  it  re&vhes  U>  the  end.  and  in  still  rarer  instnnces  Lhe  direruculnm 
is  represented  by  a  Kbruiu  curd  ihruu^iiout. 

hfetfunh  of  StmnfftUaiioii. — (a)  As  a  rule,  the  coil  of  gut  pnm 
beneath  the  arcade  formed  hy  the  adherent  dircrtjcidnm.  (/>)  Stnuigt^ 
lion  hy  noosing  and  snaring  is  liable  to  occur  when  tlie  InukI  is  Imijc 
Most  fantitsiiv  knui^  huvo  been  doEK'Hbixl  when  coils  of  ^it  [Munl 
through  scvur.'d  upertiircs.  {e)  In  nearly  all  CHSOfi  the  di\erticulQn 
strangles  itself  .ind  Wcomes  distended  and  gangrenous,  so  that  jKritimitu 
is  an  early  symptom  and  complicates  iho  diagnosis.  I  have  sc«n  i 
diverticidum  lolled  upon  itself  throe  timco  by  the  cntcnng  coil  of  gut,  « 
thiit  vulviUus  of  fioth  ends  was  produced  iu  op|iusito  direotion&  l,di 
Volvulus  of  the  incii-curatrtl  coil  uf  gut  h  not  uncummun.  (fi  The  itrnsi 
may  be  kiiikoil  m  twisted  at  the  |>oiiit  of  origin  of  the  divfruculiun. 
Slmugtitutioii  of  Mucktd'^  diverticulum  chioHy  occurs  in  young  malm,  utd 
is  cumplicjtted  eiirly  by  i>critonit)e. 

(/)  A  stricture  of  the  ileum  in  connexion  with  a  Meckel's  diverticD 
Inm.  These  strictures  are,  as  a  nile,  just  alMve  the  origiu  of  the  dinr 
ticultini  fmni  tln^  ilutim,  but  they  Also  occur  below  it.  Their  moilc  gf 
urigin  has  been  much  dispuie^l,  but  thort*  appear  to  he  ui  least  four 
\'arielies.  (I)  Those  of  L'oni;enitjd  origin  due  to  some  irrei;ularity  of  thf 
obliterative  process  which  norm;Uly  shut**  otf  the  divorticnlnnt  from  th« 
ileum.  The  same  obliterative  pruco»  is  seen  in  a  more  mlvaucol  »ta^ 
at  the  same  ^put  in  cases  uf  closure  of  the  ileum  by  a  soptiun  of  mucno* 
mendtranu,  ur  even  of  cumplole  obliteration  fur  a  cunsiilenible  distance 
(U.  Uudson).    (2)Tnietion»trlcim'es.    Some  have  regarded  l '>  •^ra 

as  aeipiired  and  due  to  tractiuti  un  a<]hei-vni  divciliciUa.      I   <  ..ofl 

cicJitricinl  cuntntction  are  siip;M>8cd  to  be  produce!  thereby.  (3)  Tbe 
mosenicry  of  a  Meckel's  diverttcalum  is  often  well  developed,  and  may 
then  kink  or  constrict  the  ileum  at  the  point  where  it  oroese*  it.  (4)  TIm 
neck  of  a  congeniul  umbilicul  hernia  may  narrow  and  nearly  divide  the 
coil  uf  ileum  above  a  iliverticulum  adherent  to  the  luubilieui.  I  karc 
added  such  a  specimen  lo  the  Lonihin  Hospital  Museum.  TImk 
strictures,  as  a  rule,  give  rise  t'O  no  «ym]itom8^  but  in  several  in&taiwei 
ulceration  and  jKrf  oral  ion  have  resulted. 

i'j)  The  Meckel's  diverticulum  has  entirely  dwippoared,  hat  the 
vilelWintestinal  vessels  ha^'o  persisted  as  a  fibrous  curd.  Such  a  5faroai 
cord  [lassis,  as  a  nilc,  ft<tm  tho  umbilicus  over  the  ileum  to  bo««iliic  eon- 
tinuous  with  one  of  the  main  biancbos  of  the  mesenteric  artery,  and  it  m 
not  uttachi*^]  to  thu  froc  iH^rdur  uf  the  ilcuuj  its  <-i  divcrtictilum  alwan  U. 
These  luand^s  may  become  detached  from  thu  umbiliais,  and  remain  frvtat 
one  end,  or  they  may  form  sumo  other  attitchmeiit.     In  a  wn  of  ckn 


land,  which  I  dissecttid  iui<l  added  to  the  Museum  of  the  Ix>iiduii 
Hosiiiul,  the  baiid  had  dctiply  cmfitiipted  a  coil  of  ileum,  but  no  acttuil 
obsiructjon  had  ftp[mrenily  ootiirred.  (For  other  divcrticuK  see 
p.  56G.) 

IV.  JitttttU  iliu  lo  I'filtcles  and  Norinal  Simcturrs  ahnormulhi  altucfied. 
— The  ]>odicltt8  uf  ovariuu  tnmom'8  or  of  fihromynmaJ!  of  the  uterus  havu 
boeri  kuown  to  produce  stmu^dalioii  of  the  iiit«jtiiio.  The  iiormai 
or^na  which  may  become  Uinds  ;ire  the  vtrraifoim  ap|>eudix.  the  Fallo- 
piHti  ttibc8,  the  ]>edicle  of  the  bydntid  of  Morgagiii,  a.ppeiidicea  epiploic^e, 
and  the  mesentery.  The  organ  may  bo  drawn  out  to  an  extravagant 
length — for  example,  a  Fallopian  luli«  and  hydatid  iif  Morgagtii  havt* 
been  elongated  to  a  length  of  some  6  inches,  as  ia  shewn  in  two  s|>ccimen8 
in  the  London  HoBpital  i^fuseum.  Strangulation  by  a  free  vermiform 
appendix  hint  been  re[Mirted,  but,  as  a  rule,  the  end  ia  adherent.  The 
apices  of  two  appendices  epiploicao  have  become  adherent,  and  a  cnil  of 
intestine  han  pusacd  under  the  arcade  so  formed. 

StrawfiihUum  by  hiiuls  nearly  always  occurs  in  the  lower  part  of  the 
small  inlcstine ;  this  in  dne  to  ita  depemlent  poHibJon  in  the  pelvis,  aud 
because  this  is  the  common  site  for  biiiida.  Witli  the  exception  of  the 
digtuoid  dexure,  the  cohtn  is  Uio  broadly  alt^iched  to  bo  easily  surrounded 
by  a  1>and.  A  portion  of  the  lumen  of  the  intestine  may  be  stmngulated 
or  a  loop  many  feet  in  Ii^ngth.  Coils  of  intestine  nnist  frecjuenlly  liecomc 
incarcerated  by  l«ands  and  escape  again,  but  when  oneo  the  liand  is  fairly 
in  position  many  circumstunces  will  tend  to  render  strangulation  complete. 
The  cord  is  naturally  prone  to  slip  up  to  the  neck  of  the  coil.  What- 
ever tends  lo  distend  the  roil  of  gut  will  draw  more  gut  and  mesentery 
into  the  noose  and  render  it  tighter.  The  veins  'will  be  pressed  upon, 
and  the  intestine  will  liecome  engorged  with  blood  and  its  lumen  dis- 
tended with  blood-stained  serum  and  gas.  At  an  curly  sb\ge  of  incur- 
eeralion  the  peristaltic  action  of  the  gut  al>ove  will  force  oi-dinary 
intestinal  contents  into  the  incarccmted  coil,  and  these  contents  will  less 
easily  leave  it.  In  these  various  ways  the  contt-nts  of  the  ring  ikre  pro- 
gressively increased  until  the  strangulation  is  tight  and  complete. 

Thf  nirioius  mcUiOiU  of  siraiiijuhli/m  uj  mtfsiiiu  /'i/  Uiiu\»  may  Ik-  enunior- 
atwi  as  follows : — 

(1)  Incarceration  under  a  Band. — In  this  condition  n  coil  of  gut  is 
incarcerated  between  a  hand  ami  ae  a  rule  the  abilomiiud  wall.  When 
one  end  of  the  Ijuuid  is  attached  to  the  mesentery  the  band  may  cross  the 
gut  once  only,  and  the  vebHcIs  are  not  then  interfered  with.  When  & 
oompleU*  kimckte  of  jjut  [Kisses  Ijeneatli  the  band  strangulation  may 
occur.  This  mctho<j  of  stmngnlation  by  a  band  is  as  a  nde  suImicuU.*,  and 
the  intestine  above  the  obstruction  bis  time  to  dilate,  hypertrophy,  and 
become  visible  through  the  abdominal  wall.  It  is  about  as  common  & 
form  as  noosing  and  smiring.  (2)  Incarceration  over  a  Hand. — In  thia 
form  the  coils  of  iTiie.<ttine  are  sliitig  over  the  hand  as  wet  clothes  are 
slung  over  a  clothesline.  The  symptoms  arcsulucute  and  compamtively 
mild.     I  have  ojterated  on  such  a  band  formed  by  on  attAchment  of  the 


omentum  to  an  inHaroed  mesenteric  glAnt).  (3)  The  oommnnest:  fonn  rA 
incnrccratioTi  by  b&nth  is  probably  ihnt  by  nixwing,  snftring,  sind  knottmg. 
The  baiul  )B  i\s  a  nile  tirniuged  in  a  simple  xpirnl,  but  any  knut  or  lnup 
wbicb  can  l>o  forinod  by  apiec**  of  sb-iiijr  atlarhcl  at  both  cuds  umy  occur. 
(i)  The  intestine  may  ho  kinked  at  the  point  of  iitiachmeni  of  the  band 
in  addition  to  being  incarceniiod  by  the  twind  in  aorae  other  way- 
(5)  Volvuhis  of  the  Intestine  Incarcerated. — The  obsinietion  of  the  coil 
of  gut  incarcerated  in  ofwn  found  to  be  complicatwl  by  twiating  on  the 
n;vrrow  neck  formed  by  the  encircling  band.  1  have  knovrn  tbitt  volviiliu 
to  recur  iind  produce  a  »ucoud  attack  of  ol»struction  althnui:h  the  IwikI 
was  entirely  removed  at  the  first  operation.  (C)  .Stranj=ndatiun  and  Vol- 
nilus  of  the  Band  itaetf  when  it  lit  a  Diverticulum. — This  is  an  important 
element  in  strangulation  by  Meckel's  divorticuhtm,  for  tJie  liand  here  u 
of  the  same  structure  as  the  intestine,  and  gangrene  and  perfonitinn  not 
uncommonly  result  when  it  is  twisted  or  one  part  of  the  tumd  crotao 
another  purt. 

Thf  st/iiipto7)ig  of  inlesiinal  tittftniftioft  due  to  tumdt  are  often  men 
subacute  than  is  generally  supposed.  .Strangulation  by  knotting  atwl 
noosing  is  of  the  most  acute  form  of  ini&stinal  obstruction,  and  is  indneil 
the  type  of  acute  strangulation.  When,  however,  the  intestine  is  inuir- 
corated  over  or  under  a  ttand,  or  even  when  it  is  snared  by  a  shtck  cord, 
the  symptoms  may  l>e  so  far  subacute  as  to  leaij  to  procrastination  from 
day  to  day  with  drugs  and  enemas  before  surgical  aid  is  invoked.  The 
symptoms  of  acute  strangulation  have  already  been  described,  but  we 
may  here  brieHy  refer  to  these  subacute  eases  which  form  alx>tit  half 
those  due  to  bands.  In  C3  per  cent  there  is  a  history  of  some  caiuc  of 
local  punlonitis,  such  as  a  hernia,  appendicitis,  uterine  disease,  or  tubet^ 
eulous  peritonitis.  The  imiient  is  usually  a  young  adult.  The  cwuet  b 
as  sudden  as  in  the  aoute  form,  but  much  less  s^rrt're,  and  mar  reoililj  ba 
eontrotlcd  by  small  doses  of  opium.  Collapse  is  slight  and  often  ahwnt, 
vomiting  is  irregular  and  chiefly  occurs  after  attempts  to  take  food  or 
after  the  administration  of  purgatives,  flatus  is  passed  per  anum  for  the 
fii-st  day  or  two,  and  enemas  may  give  a  poor  results  l*he  pain  does  not 
.imuunt  to  agony,  but  attacks  of  colic  are  more  marked  and  are  occom- 
|>anic<l  by  vomiting.  Afttr  a  day  or  two  distendinl  coils  of  inteBtiuo 
lM?come  vi.sible,  and  may  lie  seen  to  contract  and  be  felt  to  harden.  There 
is  then  no  doubt  that  a  partial  obstruelion  is  present,  but  the  gut  is  ofwn 
seriously  damaged  at  tht^  point  of  strangulation.  Tlio  difficulty  of  early 
diagnosis  in  such  cartes  is  very  gront,  and  T  have  not  only  o|)erated  on 
sevpril  cases  which  had  lieen  under  skilled  me<1ir.i]  observation  for  tiiree 
or  four  rlays,  but  in  two  cases  I  have  deliyed  operation  for  a  tumilar 
jieriod.  Tlie  ini]K«tant  jwinta  appear  to  be  the  absolutely  sudden  n 
in  a  |>atient  previously  in  perfeet  health,  and  the  contiruiance  of  vnmit 
and  colic  associated  with  almoitt  complete  conatiiiation  and  a  nonnal 
temperature,  symptoms  which  therefore  cannot  Ixs  attributed  to  goAtro- 
entcritis.  Aleckel's  diverticulum  u-hcn  it  acts  fts  a  land  produce*  as 
a  rule  the  mu«t  acute  symptoms  of  intestimd  olwtniciion,  ami  i^iu  of 


gctiL'nil  pct-itunilis  uppear  early,  bccauKC  the  iliverticuluiD  very  noon 
becomes  gaugrenous. 

Trtfitment  of  ^^rangidation  due  to  htijuh  is  entii-cly  siirgiciil,  and  should 
bo  cttiried  out  as  soon  as  the  dia^oeis  of  obsliiiciioD  has  Ijeeii  made. 
The  band  is  divided  l>etwccn  forceps,  iitid  then  cut  ms  short  us  possible 
after  ligature.  A  Meeker:;  diverticulum  shimld  be  rejected,  and  it  is 
ru-arly  :ilways  nwessjiry  to  remnve  the  adjacent  jwrt  of  the  ileum  with  it. 
llcnw  the  high  niurtidily  of  ibis  form  of  stninf;ul;ilion  (76  jier  cent  at 
the  Loudon  Hospital). 

(h)  Stran^latlon  throug^h  Slits,  Apertures,  or  Holes. — The  great 
majority  of  these  cases  implicate  the  inoscnt*;rv  or  the  onientuni.  and  are 
cingenitjil  or  imunialic  rn  origin.  A  few  are  due  lo  atrophy.  There 
vtvvv  7  cases  of  apertures  at  the  London  Hospital  in  thirteen  years  out 
of  069  case*  of  intestinal  obsiniction  ;  h  weri>  ini>n,  2  women — C  died 
and  1  survived.  The  sites  of  the  apertures  were  as  follows ;  mesenterA"  .'t, 
ascending  mesocolon  1,  omentum  I,  sniall  ontentnm  1,  1  stah  wound  of 
peritoneum  through  ivhieh  lut^tine  piissed  into  tbi-  subperiluneal  tissues. 
The  mesentery  is  the  most  frequent  sit*  of  apertiu'ca,  especially  in  its 
lower  part  near  the  caecum.  Sir  Frederick  Treves  has  descrilit'd  a  spot 
ill  this  ftituation  free  from  fat,  lymphatics,  ami  vessels,  and  surrounded  hy 
the  aiiaslnoioiic  bmnch  l*tweeii  th«  ileo-colic  and  the  laul  mesenteric 
vessel.  This  spot  is  always  thin  and  may  he  actually  perforated.  Strangu- 
hition  through  such  an  aperture  has  )>oen  recorded.  In  most  cases  there 
has  been  some  previous  injiuy,  such  as  a  kick  or  the  pussnge  of  a  wheel 
over  the  alKlomen.  I  have  added  a  specimen  to  the  Xiondon  Hospital 
Museum  in  which  a  largo  aperture  had  lieen  produced  in  the  mesentery 
of  the  lower  ileum,  but  death  wjis  due  to  subsequent  filriotun)  of  the 
int4>stine  at  two  adjacent  spot^  where  the  gut  had  been  nearly  completely 
mpturod.  In  the  cose  of  another  s|>ecimon  in  the  Museum  of  the  Itoyal 
Free  Hospital  a  surgeon  whilst  exploring  the  abtlomen  had  in  all  prob- 
ability iiassed  his  finger  through  the  fatty  friable  mesentery.  Two 
coils  of  pit  had  become  incameratftd  in  the  aperture,  one  from  before  back- 
wards and  I  lit;  other  from  behind  forwards.  Strangulation  has  also  been 
recorded  through  slits  in  the  mesentery  of  the  traTisvei*se  and  descending 
colon  and  even  of  the  appendix.  The  omentum  is  the  second  commonest 
site  of  apertures.  The  majority  have  followed  injury,  but  some  have 
apparently  been  congenital  in  origin.  After  peritonitis  the  omentum 
may  be  found  di\-jded  into  many  Kinds  with  apertures  l>etween.  In 
other  cases  renrly  the  whole  uf  the  t*niall  intestine  ho*  jjrotruded  through 
a  large  aperture  in  the  omentum  which  was  reduced  to  a  cord-Iikc  sling 
boIoH-  it.  Apertiuea  in  the  adherent  omentum  have  frequently  been 
produced  by  surgeons  in  order  to  reach  structures  behind  it,  especially 
when  operating  on  the  pelvic  viscera  in  women.  Less  common  sites  for 
iijwrtures  aj-e  in  broad  membranous  adhenions,  in  the  suspensory  liga- 
ment of  the  uteni^,  ami  in  the  ttfue  of  Hat  appendices  epiploir-ae.  Slits 
have  also  been  produred  by  the  adiiesion  of  ono  organ  to  another,  such 
OB  intestine  to  intestine,  or  intestine  to  the  uterus,  the  broad  ligament,  or 


the  atxlomiiial  wnll,  uspeciiilly  at  the  kerniAl  rings.  i'aUt;  ligHiueuts  may 
]»:  stretched  piinilid  to  Mich  4iriicturi:ii  as  the  1>r(>u(l  U^nnicnt  or  the 
ut.tii-a-iUicr;il  lig-iroent,  a  slit  )nter\*ening.  Coila  of  giit  have  bfcomc 
incarcui-ateil  in  tenta  iti  the  Wljiddcr,  nicntfi,  or  rt-ctuni,  or  even  in  a 
coil  of  intestine  which  had  been  ti-aosfixed.  Finittly,  in  wound*  of  the 
ubdomiual  wall,  iiitostiiiu  iiiuy  |nis.s  lhroiiju;h  the  slit  iu  tbd  poritotteum 
niid  beconiu  iiiciircemted  in  the  6iil>|K'ritoneal  tiasueR. 

The  jiyiiipt"m:i  arc  nearly  always  those  of  the  most  tioite  form  ai 
iiitestifml  obstniction.  In  only  one  case  at  the  J^ndon  Uu^pital  were 
the  ayniptoms  suliacnt<^,  and  c-ontnu'ting  cnilH  of  intestine  were  vieil 
whilst  llatitft  was  {Ktssed.  In  this  coac  nearly  the  whole  of  the 
intestine  had  [>ast»cd  thivugh  n  very  largo  aperture  in  the  omoDi 
This  was  the  only  case  of  olMmction  due  lo  aperture  which  hu 
recovered  nt  tha  London  Hospital  in  tbirt^jcn  years. 

The  Imthw^til  \n  to  enlarge  the  a|KTturc  and  rethice  the  tttmngnlnled 
intestine,  whieh  must  be  dealt  with  on  its  merits.  The  a|ierture  sbould 
then  be  s<>wii  up. 

(•-}  SU'angruIation  by  Interaal  Hernia. — For  practical  purposes  it 
would  be  wt'll  t-<  include  hercdl  thrise  oa^^t-s  of  hernia  in  which  symptonc 
of  strangulation  or  iriearcei-atiou  are  pix^scut.  but  no  tumour  is  \-iitiblt 
externally.  It  Is  cnstoinary,  however,  to  deaciilK  a  uumWr  of  such  cases 
ae  exlenml  hunitiis.  For  the  sake  of  comploteueas  these  will  be  enumur- 
ate4l  here  but  not  dejicribed.  7'/ui  esktiwl  hmiuu  witlumt  an  r^rlfrMd 
tumour  in  vhkh  strtifU}uhUitm  amy  be  protlacid  are — (i.)  Exceedingly  emaU 
external  heiiiiafi  through  the  fenioml  or  ing-.iina]  HngH,  the  Hiiea  a]h«« 
lineae  trauisversiie  or  ^enulunares,  or  Gim1)eniat's  ligaiucnl  in  iaL  people. 
(ii.)  Interstitial  lieniias  at  the  injj^iinal,  femoral,  or  umbilir^l  rings.  TheflB 
may  bo  ])ieBent  with  or  without  an  oniinary  hernia  at  the  sitme  orificr- 
(iii)  Obtumtor,  ischiutic,  perincid,  pudciidiil,  n>etal,  vaginal,  ami  lumlar 
berniMt)  in  all  uf  which  the  external  tumour  is  ejuily  overlooked. 
Obturator  hernia  is  the  only  one  uf  lhc«c  that  at  all  commonly  eaoua 
trouble.  Its  syuptomii  arc  as  follows :  fulnesa  and  tendeniofis  on  deep 
pnlpntton  over  the  inner  part  of  Scarjui's  triangle.  Pain,  formication, 
and  rigidity  down  the  inner  side  of  the  thigh.  U  is  fnnr  tirocn  af 
common  in  worai^n  as  in  men,  and  the  patients  are  nt-arly  all  over  forty 
years  of  ujfe.  One  cose  has  occurred  at  the  London  Hospitjd  in  thirteen 
yaare.  It  was  not  diagnosed  It  was  reduce«l  by  bitjarotomy.  Hut 
woman  flied  from  (taraly^ia  of  the  ^ut  tn'o  days  later. 

True  Internal  Hernias. — Thirteen  cascn  of  inio  intomal  heniia  ban 
lieon  adniitttxl  to  the  London  Hospit-d  in  tliiitecti  years  oni  of  0t;9  caaes 
of  obstniction.  ?\>nr  xrere  antevc^iral,  3  dia[>hni^mutic,  2  dn'^lmtf-jojmiaL, 
2  pericaecal,  I  into  Ilou^ilas'!;  pouch,  the  mouth  of  which  u'as  oonslricted 
by  ii'lhesions,  I  in  the  left  sigmoid  fossa  in  a  [Much  formed  by  atlhesiotm 
between  the  lower  surface  of  thf  mcsosigmoid  and  the  iliac  fowa.  True 
internal  henn';is  are  a?  follows  : — 

Suhftrritiiiuiitl  llfittui^  in  thf  Situnthn  of  the  Inipnnnl  RimyM, — 
Hernial    sacs    are    found    projecting    outwards    (herniji    inCr»>iliac«K 


downward^  (bemia  retropubica  and  intrapolvicn},  or  inwards  (beruia 
antevesicalis)  from  the  site  of  tho  iiiterntil  inguinal  ring.  They 
arc  siUuited  in  the  subperitoneal  tissues.  Some  are  asaociutcd 
with  urdiiiury  inguiiiiil  wils.  Sume  casus  give  a  history  of  rcduetiou 
en  nmsif.  It  baa  been  inferred  therefore  by  some  autlioritiea  that 
all  TOch  sac*  are  secondary  to  ordinary  inguinal  hernias  either  by 
repeated  reduction  [iPKhicirig  piiuchinji;  (hernia  en  MsMtf)  or  by  rednclion 
rii  n/rijijit'.  In  the  ca«e  of  antevesicat  bemia  at  IcJUit  the  eac  may  open  in 
the  middle  line ;  the  patient  may  never  hai'e  had  an  inguinal  hernia 
and  neither  ring  may  be  onlargeri.  Four  cnae*  of  antcveeieal  hernia 
have  occurred  at  the  London  Uuapii;tl  in  thirteen  year*.  All  recovered. 
One  was  a  congenital  sac  in  tho  middle  line,  2  were  examples  of 
reduction  en  mnsse  and  1  of  hernia  en  Ifiisne. 

Hei-nia  fnlcrnn  Fiurituiliji  7W/fcW(. — In  this  form  of  hernia  the 
testicle  and  vaginal  [Hjucb  of  peritoneum  have  failed  to  traverse  the 
inguinal  canal  The  pouch  is  subperitoneal  and  lies  on  the  psoas 
or  iliaeiw  nniscle.  Tho  testis  is,  of  course,  absent  from  the 
scrotum. 

Hrrnvi  ili(ia'~^it/ii.ifutfis  waa  first  describc<)  by  Biesiadccki.  The 
orifice  of  tho  sac  is  in  either  iliac  fossfi,  and  the  ^&c  ikis^ics  through  the 
iliac  fau^ia  and  lies  in  contact  with  the  itiacns  muscle.  Surh  a  case  vas 
operated  on  by  Mr.  Mansell  Moulliti  iti  iho  I^indon  Hospital.  The 
specimen  is  now  in  tho  museum  and  shows  the  intimate  relation  of 
tho  external  iliac  artery  to  the  sac.  The  pouch  in  said  by  some  to 
originate  from  the  ridge  formed  by  the  insei-tion  of  tho  psoas  minor  into 
tho  iliac  fascia,  by  others  it  is  attributed  to  tho  tense  margin  of  the 
strong  lower  portion  of  tho  iliac  fascia. 

Hernia  J>uodeno-jeJHUiiiis. — In  the  dead  Ifody  if  the  great  omentum 
and  transverse  colon  be  drawn  upward  and  the  small  inteetine  held 
over  to  Uie  right  the  duodeno-jejunat  tiexuie  will  in  the  great  majority 
of  cues  be  seen  to  be  surrounded  on  the  left  by  a  cresccntic  folrl,  the 
plicA  duodeno-jejunalis.  Betwet-n  the  fold  and  the  Hexure  the  fossa 
duodeno-jcjiinalis  is  usually  present. 

Etiology*. — The  duodeuo- jejunal  fossa  is  probably  always  developmental 
in  origin.  In  practically  all  cases  which  have  produced  a  left  hernial 
■ac  the  neck  of  tlmt  i^ac  hiis  been  found  to  contain,  u|>on  the  left  side  and 
ftbove,  tho  inferior  mesenteric  vein  passing  into  the  splenic  vein,  and,  to 
tho  left  and  below,  the  loft  colic  branch  of  the  inferior  mcsonterie  artery. 
In  right  duodenal  hernia  the  neck  of  the  sac  is  suiTouuded  by  tho 
superior  mesenteric  artery  or  its  continuation,  the  ileo>colic.  The  origin 
of  these  hendiis  would  appear  to  be  due  therefore  to  the  vaRculur  fold  or 
mesentery  thrown  up  by  these  vessels  in  the  peritoneum  of  tho  posti'rior 
abdominal  wall  (Waldeyer).  Other  folds  and  pouche-s  even  to  the 
number  of  nine  (Moynihan)  have  been  described  by  anal^mista,  but  they 
seldom  if  ever  produce  hernial  sacs.  They  have  been  attributed  to 
traction  during  the  development  of  the  colonic  loop  and  the  duodeno- 
jejunal flexure  (Ti-eitz),  to  fusion  of  the  left  side  of  the  duodenum  and 
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the  descemliitg  meaocnlon  (Moynihan),  anti  to  the  persistence  of 
of  the  meso-diiotleiium  iTmves). 

As  a  nilo  the  tirst  psiri  of  the  jejunum  is  contained  in  the  pouch  ani 
by  its  coDtiniioua  raorcmcnta  oiilitrgcs  h,  dmwiiig  in  more  und  more 
the  intetilitio.     The  sac  Hjtreadtt  in    tlie    retroperitoneal    tissues    in    the 
direction  nf  leiist  resistance.     IJstmlly  it  occupies  iho  left  ride  of   the 
nlxiotnon,  is  eurroundeU  by  the  trinsvei-se  and  descending  colon,  and 
its  orilice  directcil  toiranlfi  th<>  right.      When  the  pouch   puMos  upii 
it   will   lie   in    the   root   of    the   tranfn'erse   mesorolon   in    front    of 
pancreiia  and  left  kidney,  and  covered  in  front  hy  the  transverse  colool 
and  the  stomach.     The  orifice  will  then  be  directed  downwards  and 
towards  the  right  (hernia  nieaocolica).      \Micii  the  hernia  has  extended 
into  the  right  side  of  the  .'vlHtomen  it  will  p!tK.s  )>f>lnw  thn  arch  ftinn«<l  hy 
the  8U|)erior  me&enten'c  artery  nnd  he  surrounded  by  the  ascending  and 
transverse  colon,  or  it.  may  \inss  even  further  to  the  right  l>eyoiid  the 
ascoading  colon,  so  that  the  lattur  structure  lies  in  front  of  the  sac  u  ii 
Briisitce's  case.     As  the  hernia  enlarges  the  duodenojejunal  tlexure  is  as  ■- 
nde  dmwit  into  the  posterior  wall  of  the  sac,  so  that  only  the  returning 
coil  IB  seen  pacing  out  of  the  orifice  and  stmnguhition  is  avoided.     Ii 
this  way,  as  in  Nenbuuer's  original  case  (1776),  the  n-hole  of  tho 
intestine  may  eventually  txrcu])y  the  sac  and  only  the  terminal  coil 
ileum  pass  throngli  the  orifice  to  enter  the  caecum.     In  rare  irutar 
the  upper  part  of  the  jejunum  may  be  contained  in  the  sac.  but  in 
addition  a  coil  of   thu  lowur  ileum  may  enter  the  onfice  and  i>ecoBMa 
strangidated,  as  in  a  esse  under  my  cai-e. 

Symptouin. — Strangulation  is  exceptional  in  duodenojejunal  hernin 
occurring  in  3  only  out  of  hcichttiu stern's  i'2  cases.  There  were 
cases  nl  the  Londun  Hospitid  in  ihirt^icn  ycjLrs,  one  was  incarcGraled, 
Uie  other  stran^ilated.  Thu  siiinptoms  are  those  due  to  t«n«ion 
produced  hy  the  sae  on  the  peritoneum,  mesenteries,  stomach,  cdUm^ 
and  inferior  mesenteric  rein.  They  arc  colic,  drspc-psia,  oonsUpation, 
irregularity  of  the  bowels,  alidoroinal  unrest,  ilepression  of  spiritR.  and 
piles  which  bleed  freely.  There  is  a  circumwrilied  globular  swelliii; 
occupying  the  cpigastriiira  and  loft  side  of  tli«  a1>domeu  and  r03«mbltn| 
a  movable  cyst,  but  the  tumour  is  idways  resouant  on  percossion 
borhorygmi  arc  heard  on  auscidtation. 

Treatment, — The  abdomen  should  fw  opened  and  the  gut  rodnoed. 
The  neck  of  the  sue  should  then  l>c  suun  up.  The  bju:  might  lie  dniinc 
jKisleriurly.  It  should  l>c  ix-moralK-Twl  that  the  neck  of  the 
conbuns  as  a  rule  the  greatly  dilated  inferior  mesenteric  vein  iuid  the 
left  colic  artery,  which  must  not  he  divided  when  iiiciAing  tho  ue*^k  ot 
the  sae. 

Intrmal  IlemwM  aroatul  ih*  Caccnw  nnH  Ayprtulix. — There  were  ti 
rases  of  pericaecal  hernia  at  the  Jjondon  Ifospitjd  among  6G9  cm— 
intestinal  olietmction  ;  both  were  stmngiilatnl  and  ilie<l. 

.\iiatomy.— Three  fulda  of  pcriioneum  are  dertciibed  in  this 
and  five  pouches.     (1)  The  anterior  vascular  or  ilco-cacud  fold  coiiv«ysa 


terminal  branch  of  the  ileo-colic  artery  iu  frout  of  che  end  of  the  ileum 
lo  the  caecum  at  the  root  of  the  up|Kndix.  (2)  Thi>  iloo-iL{i{)eii(UenIikr  ur 
bloodlesB  fold  (Treves)  6\\&  in  the  an^Ie  Itetween  the  end  of  the  ik'Utn 
Land  the  caecum  ami  root  of  the  apjKindiv.  It  contains  muscuUr  fUttta 
fontinuons  with  those  of  the  caecum  and  id  its  margin  a  rcciu-rent 
bninch  of  the  ajjpendieuUu-  Jirtery  to  the  ileum.  (3)  Thu  mcso-np{M ndix 
paesefi  from  the  mesentery  behind  the  ileum  to  the  ])roximal  half  of  the 
Appendix.  It  eoutaius  in  its  free  border  lh<i  appeiidiculur  branches  of  the 
ileo-colic  veaseU.  CsieciU  Poueheif. — (L)  Tlie  Ueo-colic  foHsu  when 
present  litss  between  folds  (1)  and  (*2).  (*J)  Tlie  ilco^aecal  foiua  Iwtween 
folds  (ii)  and  (3).  yVccordiiig  to  Mr.  Moynihan  four  cascK  of  hernia  into 
this  fossJi  have  hccii  recorded  (Tuthcr,  Little,  and  Partridge).  In 
Tiilher'n  cntie  there  was  a  hernial  »ic.  In  those  of  Little  and  uf 
Parlnd^iie  thu  intestine  pastie^l  through  a  silt  in  connexion  with  the  meao- 
upfiCiKlix  and  no  sac  wa«  present.  (3)  The  retro-appendicidur  fotisa  lies 
liohind  the  appendix  and  its  meaentery.  In  one  ca«e  recorded  bj'  Snow 
stnuigulution  of  the  iluiuu  uppeurs  to  hnve  occurred  in  this  foMsa. 
(4)  Thu  retrocaecal  or  reti*ocolic  fossa  is  usmilly  seen  when  the  cacciun  is 
drawn  up.  It  is  formed  by  iiiconiplote  fusion  of  the  mesentery  of  the 
primitive  caecum  and  aecendinj^  colon  to  the  ri^ht  loin.  Several  ciueti 
of  retrocolic  hernia  have  been  recorded,  but  much  doubt  has  been  raised 
an  to  whether  they  were  raaliy  into  this  foi-Mi.  The  ap|)endix  iu  liome- 
times  found  in  this  fossa,  the  mouth  of  which  m;ty  be  closed  (Lockwood 
wid  ItoUestou)  (soe  also  p.  51)5).  (5)  The  iiifracHecAl  pouch  lies  in  the 
right  iliac  fossa  just  below  the  caecum.  It«  mouth  lr*uks  upwanU. 
Proltably  it  is  identical  with  the  pouch  uf  ii  hernia  iliaco-subfa^cialis 
de^-ribed  on  p.  77U.  A  careful  dissection  of  sonalled  retrocaecal  hernias 
woiikl  probably  shew  that  many  of  them  were  in  reality  into  this  fossa. 

Jlirni/t  JiifcrsiiJNUfiiiea. —'Vho  fossa  eigmoidea  was  first  mentioned 
by  Hentiing  in  1712  in  a  Oie»seii  disNertalion.  The  fre<|ncncy  of  its 
occnrrence  has  been  variously  estimated  as  fi-om  .53  per  cent  (Grubcr)  to 
84  pur  cent  <Treve!>).  It  in  ntmo^at  constant  In  biibics,  but  is  obliterated 
as  life  goes  on  by  the  chronic  inflammatory  changes  in  the  mesusigmoid. 

The  origin  of  this  fcissa  has  Wtm  attributed  to  two  vascular  fulds  of 
peritoneum  thrown  up  by  the  sigmoid  artery  (Waldeyer,  Troves).  Mr. 
Moynihan  regardit  it  tis  due  to  imperfect  fusion  of  the  primitive  mesentery 
of  the  de%-endi[ig  colon  with  thu  perituueum  uf  the  left  loin.  The  oritice 
of  the  fonsu  lies  on  the  under  surface  of  the  root  of  the  me^^tixiginoid 
close  to  the  inner  Uinler  of  the  psoas  magnus.  The  sigmoid  vcsael«  aro 
found  in  the  anterior  margin  of  the  orifico.  Behind  the  posterior  wall  of 
the  fossa  lie  the  common  iliac  artery  at  or  near  its  bifurcation  and  tho 
ureter.  The  depth  of  the  fos»i  vanes  from  a  mere  dimple  to  three 
inches.  Its  apex  may  reach  to  the  middle  of  the  kidney  or  the 
irancreJis. 

Heniia  into  this  fossa  is  extraordinarily  rare.  Leichtcnstcrn  only 
mentions  one  case  (Lawrence).  ^U:  F.  S.  Eve  has  described  an 
ondoubted  case,  the  rest  are  doubtful 


Hernia  Jnlm  -  epiploUu.  —  CoiU  of  inleatuiG  have  b«en  found  ait- 
rounded  by  a  mlc  of  uraciittim ;  they  are  (Httbably  tlic  contunU  of 
pravjotialy  reduced  ingnirml  hernias. 

Ifernia  Ligttmenti  Uteri  Lili — Small  jioiiohes  are  BomctimvB  fuimd 
pi-ojt'cting  into  the  8u^>stallt■e  of  thu  hroad  li^ment  of  llie  iil^rnE.  A 
8|KM:iiiicii  ill  ilio  Mii»cum  of  thu  Luiidon  llospilal  shoirct  u  partial 
tiiitcrucoto  of  the  iluiim  into  the  ])ouch. 

Jfania  int»  ifyw/los's  Pouch. — I  have  operated  on  a.  ovse  in  which 
the  month  of  the  pouch  was  constncted  by  adhesions  between  ibc  ntenu 
and  rectnm.  The  adhexions  wore  dividiMl,  thu  ili'um  released,  and  tha 
patient  rccovereil.  Another  case  occnrreil  at  the  London  IlixtpiuU  is 
I'JUG,  but  the  iNitient  rofueed  oponititjii  and  died. 

Jfaiiia  tkrvugh  the  Ftnnmai  of  iVimhnv  mtu  the  trsicr  Sie  of  the  I'rritonntn*. 
— Kight  ca»M  of  thia  herniii  hayo  been  collected  by  Mr.  Mnynih.in.  In 
six  of  them  the  nmall  intestine  n*as  implicaliid  and  in  two  the  colon ; 
seven  were  men  and  one  a  woman.  Their  ages  ranged  from  twenty  fire 
to  forty-four  years.  It  wouhl  appear  that  gross  coiijieiiital  abnormality 
in  the  attachment  of  the  colon  is  necessary  for  its  occurrence,  for  uther- 
wist'  the  tninsverse  colon  and  mesocolon  effectnally  int4?r\ono  bctwew 
ihe  small  intestine  and  the  fommen.  The  eymptyouis  are  tboiw  of  acnt« 
stronguliitiou  ^rith  severe  pain  in  the  epigHstriunt  and  a  swcllinj;  resonant 
on  deep  jieiTusaion.  In  most  cusei  the  gut  cannot  lie  reduced,  awl 
enterostomy  would  therefore  appear  to  he  the  treatment.  No  recordeil 
CAse  hiks  survived. 

Duijihnvjmatic  Hernia. — This  is  stated  to  bo  the  most  common  form 
iif  internal  hernia  :  yet  it  is  very  rare,  for  it  h;is  1>ecn  found  but  three 
times  in  thirteen  years  at  the  London  HoitpitAl  in  6G!>  cases  of  intestinal 
oljstruction,  and  in  one  of  these  the  nbstniction  was  due  to  nn<ithcr 
CHU&c.  Loichtenstcrn  bus  compiled  a  most  complete  account,  of  this  fi>rm 
of  hernia  basml  on  2')'J  aises  (1877),  and  according  to  Nuthnugfl  later 
nuthorities  arc  Grosser,  433  cases  up  to  18K9,  and  Stnippler,  ■'iOO  cases 
up  to  lllOl. 

Anatomy. — The  hernia  is  said  to  T>e  false  wbnn  only  an  ori6cp  exists 
in  the  diaphnigm  and  the  contents  lie  tiare  in  the  thoracic  cavity,  and 
irue  when  a  sac  of  peritoneum  exists  which  may  or  may  not  be  eovrml 
by  pleura.  Loichtenstcni  gives  the  proportion  05  2\'2  cases  of  take 
hernias  lu  28  cases  uf  true.  From  the  position  of  the  liver  this  hemta  ii 
much  less  frt>tpienl  on  the  right  si<]c  ;  of  [.^ichtenstoni't  cases  IfiO  wen 
on  the  loft  side  and  only  37  on  the  right.  The  nrittce  in  the  diaphragm, 
is  due  either  to  ti  congenital  dcliciency  or  to  traumaitsni  such  a« 
result  fn»m  stabs,  falls,  or  crushes  as  when  the  }Miient  ha«  been  nin  or«r.* 
^^1len  the  symptoms  of  dinphragnuttic  hernia  have  followed  severe 
vomiting  or  tlie  violent  expulsive  etrorU  of  fiiiiiurition,  it  is  pmbjblr  that 
the  orifice  in  the  di.iphnigm  iilruady  cxistt-il.  The  acquired  form  t«  much 
cominoner  in  men  (Lcichtenstern.  128  men  to  2'J  women)  and  iu  thoH 
who  fallow  Uborioits  or  dongeroufi  occnpalions,  namely,  in  sailors,  soldion^^ 
car)>entcrs,  and  slaters. 


The  aperture  may  Iw  sniaU,  or  one-half  tbe  dinphragm  may  tie 
miming.  Tbe  hole  is  usually  in  the  miisciiUr  part  nf  the  diaphragm  anrl 
id  more  often  bt-'himl.  It  ie  $(tec>rtlly  prone  to  occur  at  ceriain  «poU,  (1) 
tvherc  the  oesuphsguit  picrcett  the  'Haphnigni,  (2)  where  n  gap  exists 
between  the  fibres  passing  to  the  iinsifnrm  process  Jintl  lli'isti  l«  the 
cartilage  of  the  seventh  rib,  {'A)  at  a  similar  g.ip  postt'riurjy,  butween  the 
attacbmciit«  to  the  liuulKtr  spine  ami  the  Iwulfth  rib,  and  (4)  where  ibe 
8yiu|iathetic  noiTe  pici*c<»i  tlie  cniit  of  the  diaphrngui.  In  no  case 
.ipIKirently  has  a  hernia  passed  through  the  orifires  fnr  the  vena  cava  or 
aorta.  In  most  cases  the  hernia  enters  the  left  pleura,  but  loss  often  it 
it>  found  in  tbe  antcriur  ur  pfjsteiior  mudiastimim  or  even  in  tbe  right 
pleura.  The  contents  are  nearly  always  rbe  stunuieh,  and  then  iti  order 
of  fre^juency  tbf  transverst-  oolon,  the  omentum,  tbe  ainall  intestine,  the 
«ploon.  left  lobe  of  liver,  tbe  pancrma,  and  left  kidney.  It  is  alMays  the 
greater  cui-vnturc  of  the  stomach  which  cntera  the  orifice,  so  tliat  the  organ 
is  rotated  on  its  orifices  and  lest-wr  curvature. 

Symptomf4. — A  baby  tbe  subject  of  diaphragmatic  hernia  may  be  Imni 
dead  from  itK  inability  t.>  br«^aihe.  On  the  other  hand  it  may  live  for 
nuiDy  years  with  more  or  leas  definite  symptoms  of  tbonu'ic  and  alMlonunal 
diMase.  In  such  a  ease  ibe  left  pleura  has  l»C4;ti  o|>ened  for  a  supposed 
empyema  with  the  reanlt  that  intestine  presented  in  the  wonnd.  In 
tniuimitic  ca.sos  tbe  symptomB  may  enpervenc  directly  after  the  injur}', 
but  even  then  they  may  subside  and  become  cbronie,  so  ihat  life  is  pro- 
longed for  yeare.  On  tbe  other  hand,  its  in  a  »ljd)bing  case  of  Mr,  Hugh 
M.  Higby's  at  the  Lorulon  HoRpital,  :i  long  interval  may  olapse  between 
the  injury  and  the  strangidatiori  of  vifteera  in  the  oritio4^.  In  its  chronic 
form  diaphragmatic  hernia  can  )jo  diagnosed  in  favourable  eases  on  careful 
ami  repeated  e.'cami nations.  Loicbten>;terii  Ktati's  (hat  a  correct  diagnosiii 
wag  made  Hvc  times  in  262  casun.  The  thoracic  signs  are  almost 
identical  M'itb  those  of  |uieumothorax.  In  both  conditions  tho  chest  is 
prominent  an<]  Bxeil,  ami  tbe  beaii  is  dis])bice<I.  On  auscultation  bri'atti 
(toundfl  are  alwenr.  and  vocal  fremitus  in  not  obtained  in  either  condition. 
On  percussion  in  both  the  note  is  drum-like  and  tympanitic,  or  is  metallic 
in  character  M-hcn  auuciUtatury  percussion  is  employed.  Succussion  may 
also  be  obtained  in  both.  There  are,  however,  <lilVerences.  Pneumo- 
thorax (HTCupie«  the  whole  pleura  and  i?  as*  often  right  as  left,  whilst 
<)iaphnigmatic  hernia  occupies  the  lower  part  only  of  thi-  pletira  iuul  is 
nearly  ttlwa\ «  on  the  left  side.  In  pneuniotbumx  the  signs  iire  evenly 
distributetl  over  tbe  chest  wall  and  undergo  but  slow  changes.  In 
diaphragmatic  hernia  they  vary  very  greatly  nt  diflerpnt  pointit,  and  may 
change  oven  during  a  single  examiTiatiou.  .\Itdominal  sympt*mis  such  as 
dysphagia,  dyapepija,  vomiting,  or  actual  obstruction  are  not  marked  in 
pneumothorax,  whereas  they  tire  sehhtm  absent  in  diaphnigniatic  heniia. 
.Moreover,  the  thoracic  signs  and  symjiumis  will  be  found  to  vary  in  the 
latur  condition  with  ehangM  in  the  alj-lomen  nuch  as  the  tjiking  of  food, 
flatulent  distension,  or  dtnuning.  indeed,  when  the  patient  i«trains  the 
abdomen  may  become  flatter  and  the  thorax  more  distended.     Finally 


hor>M>rygmi  may  he  hennl  in  the  plaurat  cavity  in  diaphragmatic  henuii. 
S(K'ciAl  Dieajit«  may  lie  employed  to  examino  8US[*ecte(l  cases.  The  cfaMC 
may  bo  uusculutt'd  wLiInt  the  |>&tii>nt  swallows.  The  fitoniacii  »nd  colon 
may  bu  distended  with  tluiiU  or  with  gaii,  and  the  etfLTt  on  the  ihunKK 
condition  noted.  OaativKliiiphany  maj'  he  pmctisvd  or  x-myp  emploa-«d 
aftfr  tho  6toma4;h  or  colon  ha^  beun  tilled  H-ith  u  liismuth  fmuUiun. 
Death  may  rotitUt  uither  from  the  su-an;;ulatiuu  uf  the  alxJuiuiitai  vimn, 
or  (linn  inierfi'reiice  \rith  the  circulation  and  respiration  due  u>  preanm 
by  tho  incarcerated  orgiUts. 

Thr  hriitrnent  when  any  is  indicated  is  surgiod.  [t  is  t>ft«ii  nec«aswT 
to  upen  the  thorax  as  well  oji  the  abdonieu  in  order  tu  rtxluce  the  viscm 
safely  jind  close  the  (n*ifice. 

D.  ISTtfBStrscEPTloN. — .John  Hunter  defined  an  intussuscoprion  « 
"  the  passing  of  one  portion  of  the  ititcatine  into  another,  and  it  n 
commonly,  I  l>elieve,  from  the  upper  passing  into  the  lower." 

Nomenclature.  —  In  iu  simple  form  nn  inturMusceptiou  ainsists  of 
three  iiil)^.s  two  of  which  are  pUu^ud  within  the  thinl.  In  vei  tieal  nectiiia 
it  is  compos)*d  of  8i.v  layei-s,  three  on  either  dide  uf  the  ceutral  caiud 
From  within  out  thes^i  Uyora  are  known  as  (1)  the  eiUrri/ui,  {2)  Ou  rrivn>- 
in^,  and  (3)  lfi<  -^ii-ihuiiihiny  or  rtceiving  layer  or  the  sheath.  The  tiro  inner 
tiibe$  form  a  |iolypoid  mass  projecting  into  the  intestine  below,  and  an 
known  together  ivs  the  itUuASHsce/ituiii,  and  the  outer  layer  is  then  oUled 
the  iitticuiL-b-ipiriix  Tho  end  of  the  inlusauscepLum  is  Oit  apcr.  The  uppiir 
piirl  of  the  iutufisuscoption  when;  the  entering  liiyer  pauses  into  it  is  called 
Uus  nrel\  and  the  ridge  which  is  foi-mod  at  this  point  by  the  junction  of 
the  two  outer  layoi-s  is  known  as  the  coliar.  In  u  compUie  intiujfWKtpluHi 
the  whole  circumference  of  the  gut  is  invaginaled.  An  inttnisuscoption 
is  said  to  He  itilrrai  or  jkirtinl  when  one  side  only  of  the  bowel  is  drawn 
us  a  cone  within  the  enshcathing  layer.  This  condition  is,  as  a  nde,  \he 
result  of  tniction  on  the  jjetliule  of  a  [lolvpus  or  »  swollen  Peyer's  |iatdL 
I'artiul  iutii-ssiisctiptiori  nearly  alwayn  )*ecome«  complete  at  a  later  stag«- 
An  intussusception,  like  a  hernia,  may  bo  r«dncHJ«  or  irredudUe,  slranifu- 
fitteti  or  inmrcrrnfrtl,  Uiflamni  ur  ;ntttffrniotu.  According  to  their  pocttipn 
they  are  definuil  as  enteric,  eufriv-colie,  or  colif.  An  intU£«UMropCioD  i* 
usually  xi/tijle,  but  in  the  intussusceptions  of  the  denth-agnny  thry  an 
more  often  muUtyti-^  ami  may  be  itsffiulinii  or  rftriNjnul'  ;i»  wi*|l  i%s  di-M-twUf'^. 
A  simple  intusstisception  is  one  compuficd  of  three  tubes  or  six  InyeriL  A 
annpaund  intussusception  is  formed  when  a  simple  one  (jasisuii  as  a  aatf^ 
mass  into  the  coil  of  gnt  IkIow  it,  thus  producing  a  douIJe  iDtnaauMepUoci 
with  five  tnlies  or  ten  layers.  Even  tretiU  and  qnadrvpU  invaginmaoiu 
hi*ve  becri  descrilxNl. 

Etiology. — This  subject,  which  appe/irs  re.i11y  to  be  veri-  simple,  has 
been  enshntuiletl  by  pmfuse  and  mysterious  expiaiiutiuns.  It  is  usually 
stated  that  some  irregular  or  disordt-red  vontructioiui  of  the  inteotinc, 
perhaps  connected  with  inco-onlinsto  action  of  the  circular  and  loo^ 
Uidiiml  muscidiu-  luyeiM  of  the  bowel,  are  the  ptimary  cause  of  inv-agimUiun. 


.They  are  dindod  into  invaginatio-fipafmorlioa  A.n<l  inva^nacio  -  ]Mir»- 
tica,  in  which  segments  of  the  Intestine  contrnctod  or  pctmiyticd  are 
'"supposed  to  become  tiivoginatcd  into  licaUliy  segraeiiU.  Nothnagol 
tctauisiMl  eoilii  uf  rubbits'  tiiteHtine>i  with  cluc!tro<lett,  ;in<l  found  thnt  the 
contractfld  gegraent  was  ensheathed  by  tlio  normal  ititeatino  ImjIow  ; 
further,  having  cni^hed  a  coil  of  intestine,  he  apjtlied  el^cl:*oiles  to  the 
normiLl  inleatinc  below,  nnth  the  ro»ull  Lh»l  the  crushed  |>orliori  vrua 
invaginated  int<7  the  stimulated  intestine.  These  hypotheses,  surmises, 
and  experiments  probably  hnvo  an  important  bcin-ing  on  the  inv»ginutioii» 
of  the  dying,  but  havL^  tkothing  to  do  with  the  vast  majority  of  the 
intussuscepliuna  of  the  living.  Kvcn  for  the  i ii vagi UiLt ions  of  the  deiLth- 
aj:ony  I  wctuld  offer  a  different  explanation.  On  opening  the  altdonien  of 
a  U>y  whose  duodenum  had  been  iniptured  by  the  passage  of  a  cart-wheel 
I  found  the  small  intestines  in  vigonnus  jjcrisUUsis;  waves  of  contraction 
were  rapidly  sweeping  both  up  and  down  his  bowel,  and  when  they  met 
the  larger  engidfetl  the  smaller,  thus  producing  an  invagination.  These 
invagiiiittions  were  chieHy  ascending.  T>r.  Bfiyliss  and  Prof.  Starling 
have  showTi  that  such  irregular  peristalsis  can  only  occur  when  Moissnor's 
uvi  Auerl>ach's  plexiLses  arc  jxiralysed,  but  the  muscular  wall  rctaitiH  ita 
vitality,  and  tlieae  are  exactly  the  conditions  likely  to  (iccur  just  before 
death  from  meningitis  and  when  the  great  abdominal  plexuses  have  Iteeii 
crushed,  the  cii-ciunatances  in  which  such  invaginations  are  usually  (bund. 

For  the  inluiisusceptioiis  of  the  liWng  a  much  simpler  and  more 
common  explanation  can  be  given.  As  Dr.  Bayliss  and  Pi"of.  Starling 
liavi'  shewn,  a  bolus  of  fofid  excites  a  reflex  from  the  mneous  membrane 
with  which  it  is  in  contact,  the  coil  of  gut  above  it  closing  in  a  stronK 
ring-contraction,  tlie  coil  around  and  IjcIow  it  relaxes  and  is  drawn  over 
it  by  the  longitudinal  fibres.  In  this  way  the  bolus  is  moved  forward 
and  stimulates  a  lower  segment  of  mucons  mnmhrane,  and  fresh  circuUr 
fibres  contraet  behind  it.  so  that  the  movement  is  pi-ogrcs4ive.  Should 
a  ciiil  of  intestine  become  so  ditplaocd  iut  to  touch  the  mucous  membrani* 
of  the  coil  below  and  produce  stimulation,  it  will  be  gras]ied  iind  [niKMed 
down  the  canal  by  normal  perialidsis.  The  etiology  of  intussusception 
thus  reduces  itself  to  a  consideration  of  the  conditions  under  which  a  part 
of  the  intestine  may  come  in  contjict  with  the  inner  surface  of  that  below 
it  anil  excite  this  normal  reflex.  These  e<^>nditionH  are  as  followH,  and 
include  nearly  all  cases  of  intusstisceptioti  in  the  Hving:-  (i.)  I'he 
Ijrcsence  of  a  polypus,  or  (ii.)  of  carcinoma  of  tin-  intestine,  (iii.)  The 
inver>iion  of  a  diverticulum,  (iv.)  Various  forms  of  prolapse  at  the  ileo- 
colic sphincter,  (v.)  The  presence  of  a  swollen  and  hyportrophied  Peyer  s 
jntch.  (vi.)  Paralytic  and  relaxed  conditions  of  the  colon  which  lierniit 
of  accidental  invagination,  (vii.)  In  raiij  cojich  a  se>;ment  of  gangrenous 
gut  which  acts  as  a  foreign  body.  Indeed,  it  may  be  stated  that  if  thv 
apex  of  an  iiitussuttcepiion  be  carefully  examined  a  mechanical  cause  for 
the  invajjination  will  nearly  always  bo  found  there. 

Intnssmf^i^ian  duf  to  a  pi4ft/'us  is  rare,  but  the  mechanism  by  which 
it  is  produced  is  obvious.      The  sixc  o<  these  slow-growing  tumour* 
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(adenoma,  fibroma,  lipoma,  and  myoma)  and  the  hieiory^  often  given 
in  tho»e  cases,  of  long-standing  inlestinal  trouble  and  atUicka  of  ooUc 
indicHT«  tlint  a»  long  as  the  tumour  is  covered  by  normal  mnooui 
membrane  it  only  acts  as  a  feeble  stimulatil  to  the  nincoiis  membnoe 
nith  which  it  is  in  contacL  When,  however,  the  miicoiu  raemhr 
is  thin  and  adherent  or  ulcerated,  or  the  polyixis  ia  eomfiosed 
carcinonia,  the  interior  of  the  intestine  la  jM)werrtilly  stimulated, 
the  intestine  fiercely  granps  the  obstinate  mastt  and  makes  violent 
to  propel  it  along  the  lumen  of  the  bowel.  The  invagination  i«  al  fint 
IntiOral  or  partial,  and  is  op)>osito  the  attachment  of  the  ixxticlc.  I/Uer 
ihu  invugi nation  is  ^'asped  as  well  as  the  polypus.  Finally,  when  xbft 
whole  circumference  of  the  intestine  is  dniwn  in,  the  intussuscepCion  ia 
complete. 

VnrrAwDiM  of  the  colon  seldom  K-ads  to  intussusception  unless  it  bo  at 
the  ileo-caccal  orifice,  Mr.  \.  IC.  Ititrker  has  recorded  a  case  in  the  upper 
part  of  the  rectum,  and  has  cuIIccLctI  1 1  oUiers.  Five  such  cnsos  haTe 
(MTUtTed  at  the  T.«iidon  tloBpital,  distributed  as  follows:  ileum  1,  ilco 
caocal  valve  I,  sip;nioid  flexure  2,  up|«r  rectum  1.  The  projection  of 
the  tumour  into  the  Iwwcl  Iwlow  is  jwittly  due  to  growth  and  partly  to 
the  ditttension  and  prnpulsivo  efforts  of  the  Imwel  al>ove,  which  force  the 
iitricture  downward  like  an  oa  uteri. 

Inwissiisoejitions  owing  their  mechanical  origin  to  ilw  inrrrrim  ^ 
dirvrticidn  into  the  intfisHiuil  lumen  form  a  defmite  group.  The  invertal, 
diverticulum  forms  a  polypoid  mass,  and  may  readily  excite  the 
below,  'Hie  diverticula  which  bccomo  Inverted  are  Meckel's  diverttcu 
the  ciecum,  the  appendix,  and  the  angles  uf  the  colon.  The  inversion  uf 
the  dircrticidum  may  begin  by  a  dimpling  at  its  end.  This  is  pnihahly 
a  common  metliod  of  origin  in  the  caecum,  the  angles  of  the  colon,  and 
in  some  cases  of  inversion  of  Meckd's  divertirulum.  In  the  appeodis 
always,  and  in  Heckol's  diverticulum  usiially.  the  invagination  comroeneii 
at  the  IxLse  by  n  prolapse  of  the  mucous  membrane,  protuihly  due  bi 
spasmodic  cDntraction  of  the  muACular  coate  of  the  diverticulum.  Many 
diverticula  whii-'h  are  inverted  never  lead  to  intuseuficepciotL  This  a 
prolNibly  iKCiiUfio  they  :u*u  soft  and  their  normal  mucous  coTcriag  it  a 
feeble  stimulant  of  peristalsis  in  the  coil  below. 

An  Inverted  Meckel's  Diverticulum  is  tlie  Point  of  Origin  of  ca 
Intussusception. — The  chief  papers  on  this  intero*'ling  subject  are  h)P 
Kitttncr  UJ^Of*),  Halstead  (190-_'),  Mr.  Corni-r  (1003),  and  Mr.  WatKH 
Choyne  (llJnV),  who  has  coUecteil  IG  cases.  As  a  rule  the  inversion  eon- 
mrnrea  ;u  a  prolapse  of  the  mucotu  membrane  into  the  ilettm.  b 
HohllH-rk's  case  the  entire  mucous  niembrune  wae  probpscd  wiUmit 
inverling  thu  divci-ticidmu.  On  the  other  hsml,  the  inversion  may  <m- 
mence  at  the  extremity  by  dimpling,  ah  is  shewn  by  a  spei-imcn  ( A.  2"  1 S) 
in  the  Iloyal  College  of  Surgoons'  Museum,  in  M'hioh  tin-  [KTiphiT^I  half 
•mly  nf  the  divyrticuhnn  is  irivyrted  into  the  proximal  half.  In  2  otfot 
the  invaginatiou  of  the  apex  of  n  free  diverticulum  was  dui*  to  tbt 
presence  of  an  accossory  pancreas  there  (Hellor,  Rrunner).     Of  13  <m» 


collocted  br  Halitc«ad  8  biul  goiio  on  to  intUB^usccptian  uid  4  had 
runuiined  as  simple  inversion  of  the  diverliciUuin.  In  '2  caises  a  stricture 
was  associated  with  the  diverticulum  (Kwald,  Chcyne).  An  invortod 
Meckel'e  diverticulum  at  first  proihtoes  a  Liteiid  or  jMirtial  intussuaception, 
and  only  hiter  u  cumplcte  one. 

The  clinical  hi»tur)'  of  thwe  cases  is  often  prolonged,  but  they 
friK^ui'Titly  t^rminat*  very  acutely.  This  form  of  invagination  i«  vt-ry 
apt  tu  luad  to  double  and  even  triple  intussuiiceptions.  In  Mr.  Watson 
C'buyne'a  eaau  a  triple  invagination  exiKtod.  Tlit*  diverticulum  may 
advance  to  the  ileo-t-olic  sphincter  and  even  through  it.  It  iir  then 
tightly  8tran];!led.  When  it  has  become  fixed  at  the  valve  a  secondary 
ilco-caecal  intii&siLscoptiDn  ia  often  superadded. 

Carrai  Jfiiusfusctyfium. — The  lHltisxu^'-}>twn  tni^inntfs  in  an  inreiied 
Caeruni. — Tliia  variety  Tvas  fiiift  dcacrilKHl  liv  Mr.  F.  S.  Kve  in  isy7. 
Ttie  invt^rsiou  is  alirayii  complete,  ami  tlie  fimdus  of  tlie  caecum  forniB 
the  apox  of  the  intussusceptum.  When  f«iich  an  intussusception  is  reduced 
the  cavcum  remains  invert'cd  after  reduction  of  thy  ileu-caccid  valve.  It 
has  usually  been  assumed  that  the  ijiversion  conimtnices  at  the  aj>ex  of 
the  caecum  by  some  accidentid  dimplint:  in,  but  from  diwcciion  of  s<;vend 
specimens  I  believe  that  inversion  of  the  caecum  is  usually  a  secondary 
and  unimiKirtant  I'esult  of  ilco-caecal  iulusenscupLion.  The  valve  pit>- 
la[«ea  into  the  ascending  colon,  and  is  gnisped  and  sucked  upwanls.  If 
it  hang  back  and  ho  more  or  less  firmly  aitachwl,  the  loose  innor  wall  of 
the  caecum,  which  is  continuous  with  the  lower  lip  of  the  valve,  is  drawn 
in  liriii  and  the  uiccum  gradually  invurteil  from  its  1>iise.  The  ascending 
colon  then,  ha\Hng  obtained  a  firmer  giip,  draws  in  the  valve  and  the 
ileum.  The  proof  is,  that  in  the  cases  I  dis^octed  the  lips  of  the  valve 
u'ere  prolapsed  and  pouting,  and  tt  is  hard  to  see  how  this  condition 
could  have  been  produced  if  the  valve  wei-e  pAssively  drawn  in  after 
the  caecum. 

jrin  hiiu^isu^fi-cption  '//i'littiit'-s  in  im  mrrticd  I'muitWm  ylfpendt/. — 
This  condition  is  e.\ce«lingly  rare.  iMr.  II.  V.  \VnuTboi»e  recxirded  a 
case  in  1898,  and  gave  notes  of  S  othei-s.  ^Ir.  R  M.  Corner  bnmght  the 
literature  up  to  1*.*U3,  and  Mr.  Peudlebury  has  recently  recorderj  sn.other. 
The  inversion  always  coramenees  at  the  base  by  prolapse  of  the  nincons 
membrane,  and  it  is  seldom  complete.  In  Dr.  Kolleston's  case  a  con- 
cretion was  fixe<l  in  the  prolnjisc^l  mucous  membrane,  and  ihia  led  him  to 
corapiiro  this  condition  Ui  that  of  prolajrsi*  of  the  nrt-l^r  into  the  liliuhier 
when  a  stone  is  imixwted  in  the  oiitice.  This  form  of  intussusception  is 
very  cbrouic,  and  in  sovcnd  of  the  cases  invention  of  the  appendix  had 
not  gone  on  to  iutuasusccptioiL  Mr.  Kweu  Stabb  has  reported  a  case,  iu 
a  boy  of  three  yoare  of  nge,  of  intussusceplion  cjiuscxi  by  a  hard  mass  in 
the  wall  of  the  caecum  duo  to  an  adherent  appendix  perforated  at  its 
base.      The  (raw;  recovered. 

The  Intmrnturej^ion  onnin'jitA  lu  mi  Inversion  of  the  Hrptttic.  i/r  Splmie 
Antfin  of  the  L'ttlciH. — Colic  intussuMeptions  occur  at  the  hepatic  and 
Gplenic  flexures  and  at  the  junolion  of  the  sigmoid  flexure  with  the 


rectum.  In  a  little  girl  upon  wfaum  I  opfrntL'd  tlie  origin  of  th«  intiM- 
aiiaception  was  the  dimpling  in  of  the  splenic  angle  into  the  desceodini; 
>lon.      I  liAve  (icon  a  similar  condition  at  the  hopntie  anglo. 

hUussHiti-fption  tluf  to  mriaus  Ifff/rnes  of  I'loUtjtS'-  at  the  lUo-foltc  ^Jtimdn. 
— Thifl  is  by  inr  the  commonest  silo  for  inlussuscoption,  nud  rmj-  cxplana 
tion  of  Hum  condition  must  explain  this  distiilmtiun.  I.eirhtenst«;m  hu 
emphiuisvd  the  liimilaritics  of  the  ileo-colic  sphincter  to  the  aaoM,  and 
Dr.  Koith  and  Dr.  Elliott  have  directed  Httentiou  to  it  lately.  The  Urt 
few  inchua  of  the  ileum  form  a  powerful  dotriitior  and  are  cIoM>d 
by  the  tonic  ileo-colic  sphincter.  Ab  Njwwm  and  tenesmus  at  the  wiiw 
pi-odnce  first  partial  and  then  complete  prolapfie,  so  do  they  at  the  ilc^ 
culic  ephincter.  In  jusi  the  samo  way  as  piles  aliove  the  sphinctur  atii 
lead  to  prol;ii>se.  so  do  the  cluster  of  swollen  Teyer's  patches  above  the 
tlon-eolic  sphincter  lead  to  the  higher  dtigi'eoK  of  jirolapse  at  that  poioK  ia 
bitUieR.  Since  my  attention  wa-i  direcr«d  to  this,  all  the  B{>ecinieiis  of  ilcv- 
cnocal  intussuiweption  that  I  have  examined  have  shewn  more  or  IcM 
prolA{>sc  through  the  sphincter.  Bui  whereas  the  prola|MK.>U  tisitueB  il 
the  rectum  project  into  the  open  air,  at  the  ileo-colic  sphincter  ther 
project  into  the  ascending  colon.  Moreover,  Or.  Keith  has  pointed  cax 
that  in  mice  the  longitudinal  bands  of  the  colon  apply  the  iloo-cae(»l 
oriQcc  to  the  ascending  colon,  in  the  later  stages  of  the  digestion.  In  > 
condition  of  spaam  they  would  apply  a  prolapse  lirmly  to  the  oriBoe  «f 
the  ascending  colon  until  it  xms  gi-asped  in  a  contraction.  C'-onsiderin^ 
how  comwon  prolapse  of  the  amis  is  in  children,  it  is  really  remarkable 
thai  intiisausception  i«  so  conii>amtively  rare. 

Intus.*ti»'-eplioH  is  dw.  lo  a  sietdlen  and  htfprrtrojtliifd  Fryft'i  7*'i/<*A.— lotO' 
Euscoption.^  freqnently  origiitato  some  3  to  ti  inches  above  the  ileo-cacal 
valve  iit  a  lati^riU  dimple.  In  three  specimens  that  I  have  disacctctl,  the 
dimple  was  due  to  dragging  ujkiii  a  swollen  Peyer'e  pntch  which  ww 
fonnd  at  the  ajKix  of  the  intUhwuscoptnm. 

Vftrnlijlir.  aitd  rrlnjnl  f\ntditi"iu  of  ihf  t'ohn  trhi-'h  jfnnit  of  d-riiiwhf 
Jnnujinatwi. — 1  have  seen  two  intuiisusccptJons,  L-isting  a  month  and  KC 
weeks  reepucttvely,  mhich  had  both  reachud  the  anu«,  one  prntrudu^ 
4  inches  from  it.  Utah  were  e^isily  rednced  and  then  the  eolou  vii 
seen  to  form  huge  inert  Toluminous  folds.  I  betiwe  that  in  theAe  oum 
Uie  relaxed  conditioti  of  the  Itowol  }H'rmiued  an  accidental  invaginatiop 
of  the  caecum  or  ilctvcujic  s]>hinc(er,  and  that  the  indolent  contraction  ti 
tliB  colon  increJLHt^l  this  iiiviigiriation  without  strangling  it. 

Infiusujff/'f'f'U  liui-  tn  u  h''itujrfniin!t  Sfjftiifnl  nj  Jutfglut^  \chirh  ttfM  t « 
Furtiffn  Hodif. — A  woman,  (ige<l  forty-nine,  was  aduiitUMt  lo  One  Ijundoo 
Hospitjd  \rith  a  sL-angidated  umbilical  hernia,  which  was  reduced.  Sb« 
pas^  blood  from  her  anna  ami  Iteeamc  ooUniwod.  Mr.  James  Sherrm, 
therefore,  openwl  heralxhrnu-n  and  found  the  central  i»art  of  li  ■^ 

ooloii  gangrciiou* :  a*  her  condition  did  not  permit  of  a    >■  •■' 

abtlonien  was  closed.     She  rallied,  but  the  vomiting  couiinnud  i<ir    -  ■ 
day?.     Piarrhoea  set  lii  and  continued  for  three  weelcE.      Xiiie  t\a\i  ^w: 
tbo  operation  she  passed  a  tubular  slough  \8^  inches  long,  smootli  oe 


Its  inner  aide  and  rough  ami  gix'yiah-green  outside.  Eleven  diiys  aftor 
bpciiLtion  alio  iiasscd  3^  iuchos  of  cokiii  with  the  mesenten*  attached  and 
the  longitudinal  bands  visible.  She  then  lecoverod,  but  a  fit«iiOf;ifl  Kuhso- 
quenily  formed,  for  which  ileu-cotoijioniy  was  successfully  performtd.  In 
tbi»  aiAn  a  gaii<!renou9  piece  of  intestine  acted  as  :i  foreign  body  and  n':t8 
in  vjiginatbd.  The  returning  layer  unilenvttiit  necrosis  fiml^  su  that  the 
■lough  was  inverted.  Fiimlly  stenosis  followed,  aa  ia  bo  often  the  case 
aftvr  spontaneous  elimiiiatiuu  of  the  intussusccptum. 

The  Method  vjiirinnVx  in  an  Intiusuaceptivti. — In  simple  ileocolic  intus- 
susception the  ileo-caecal  valve  n-niains  fixed.  whiUl  more  and  more  ileum 
Is  prolapsed  through  it<  orifice  into  the  ciiecum.  The  proce*s  ia  iiinite*! 
by  the  stndn  on  the  niejjcnlery  and  by  the  urilicu  iKrcouiing  choked  by 
the  swollen  ileum  and  its  mesentery.  ITiis  farm  of  intu&augceplion 
would  be  mure  correctly  duscribod  as  an  extcnxive  and  mmph^to  prolajutu 
of  the  ileum  into  the  colon.  Growth  takes  place  entirely  at  tho  ex-peiii>e 
of  the  entering  layer.  Very  frequently  a  secondary  ileo-caecal  invagiiu^ 
tiun  is  8upcntdded.  In  all  otht<r  forms  of  intussusceptioti  growth  occurs 
entirely  by  additions  from  the  sheath  to  the  middle  layer.  The  ajiex 
remains  a  fixed  point  hehl  up  by  the  entenng  layer  and  its  mcttenteiy. 
The  shoat-h,  M-liich  is  the  only  active  layer,  gi-asiw  the  intussusceptuu 
firmly  at  the  neck  and  then  endoavount  to  force  it  down  the  inlestinc  by 
drawing  the  sheath  up  over  it,  and  by  dotvnward  waves  of  peristalsis 
which  slide  the  returning  layer  down  iijwn  tho  fixed  axis  of  the  mesen- 
tery and  throw  it  into  ntunerous  folds.  As  the  relundng  hiyer  is  driven 
down  it  dmws  more  and  mote  of  the  she-ath  over  tlic  collai-  into  the 
returning  layer,  and  this  fresh  aihlition  to  the  intuasusceptunj  is  gnisped 
and  driven  down  and  comprciised  into  fold^  at  the  next  poi'oxj'ftm  of 
peristalsis.  Ttius  it  comos  about  that  in  most  cases  the  ent«nng  layer 
and  Khealh  ai*e  straight,  but  that  tho  retunUng  layer  is  folded  tind  creased. 
Aft  John  Hunter  long  ago  |>oint«d  oul>  12  inches  of  int««line  will  form 
an  intussutiecption  3  inches  long  ;  3  inches  will  form  the  entering 
layer,  3  the  cnshealhing  layer,  and  6  inches  will  be  folded  up  in 
the  retunung  layer.  Thus,  in  the  ordinary  ilco-caecal  form  of  intua- 
suAception  the  ileo-caecal  valve  remains  at  the  a[iex  of  the  intusfusceptum, 
and  the  colon  is  pn^rosaively  folded  up  on  tho  (erraination  of  the  ileum 
as  an  axi^  so  that  by  tho  time  the  descending  (.H)lon  foims  the  i^heatli, 
the  cacciun,  ascending  and  transverse  colon  are  |>ackcd  away  in  tho 
returning  layer.  The  gre/if.  mobility  of  the  colon  in  infants  will  oven 
[vemiit  the  ileo-aieeal  valve  to  hang  from  the  anus,  where  it  may  bo 
recognised  by  tho  orifice  of  the  ap})endix. 

f'onii»  uf  iHlusANsctplion. — Intussusceptions  are  divided  into  oritoric; 
ent«ro-colic.  and  colic,  according  to  their  position.  The  enteric  may  he 
funher  subdivided  into  duodenal,  jejunal,  and  ilean.  The  culic  invagi- 
mitioni  are  the  result  of  the  |NUjiiag«  of  the  iLscending  into  the  transverse 
colon,  of  the  tnuisverse  into  the  descending,  of  the  descending  inlu  the 
sigmoid  flexure,  or  of  the  I.itier  into  the  rectum.  The  eiitero-colic  group 
requireA  more  detailed  subdivision,  into  (I)  ileo-caecal,  (2)  ileo-colic^ 


(3)  caecal,  (4)  ilean  ileo-colic,  and  (5)  the  very  rare  append icular.  In  dm- 
caecal  intiifisiisceptinn  tho  ileo-caecal  valve  forms  the  a[»ex  of  the  inmr 
suaceptum ;  in  tlio  iltio-colic  form  a  longer  or  shorter  piete  of  ihe  ilciaa 
is  prolapacd  through  thi!  valve :  iu  caecal  iiituasusocpiion  the  inverted 
caecum  forms  the  ap«x  of  the  intui>8U8i:&ptum,  and  the  ileo-caecal  vahre 
is  latcmlly  pUced  on  the  intnsAUs>^  ptiiro  some  distance  frnm  tho  apex 
In  the  form  known  as  ilean  ileo-colie  the  invagination  comnn'ncc*  an 
inch  or  two  ahovo  tlio  iUK>-caecal  valve,  tiRually,  I  believe,  in  a  rmtoIImi 
fever's  patch.  When  the  intuiisiiscepMun  reaches  the  vftlvt?  It  R»ay 
either  thrust  it  into  tho  colon  in  fioiil  of  it,  prodncing  a  accontlMrr  iloo 
caecal  iiilussusecption,  or  it  may  entirely  or  i^artially  prolapse  throu^ 
the  valve  and  then  produce  a  like  roault.  The  rclati%*e  frequency  and 
im|K)nanee  f»f  these  sniivarieties  of  entero-rolic  intus!»uiicepti(ms  hart 
lieen  ranch  dcluiieil  lately.  Sir  F.  lYeves,  Mr.  Sargent,  and  Mr.  Ecelw 
regarded  the  ilcocatfcal  as  much  more  common,  but  more  recent  writcn 
(Corner^  Wallace,  Fagge)  atale  that  true  ileo-caecal  intitsstisception  »  Uas 
common  than  waa  formerly  suppo8ed.  This  is  largely  a  matter  of  wordi 
and  degree.  The  term  "  iico  caecal "  has  been  used  in  two  senses  tn 
denote  (l)any  (entcro-coHc)  intussusception  in  the  ilco  caecal  region,  and 
(2)  a  s|K.'ciul  form  in  which  the  ileo-caecd  valve  heads  tlie  intiu<^u8eeptnm. 
On  the  other  hand,  true  ileo-caecal  intussusceptions  can  scarcely  occur  at 
all  unless  there  is  some  degree  of  prolapse  through  the  valve  which  can 
be  gra9pe<l  by  the  ascending  colou.  it  is  then  a  question  of  de^ee  when 
this  prolapse  deserves  the  name  of  ileo<-ulic.  The  older  surgeons  did 
not  distinguish  siibvarietiea,  and  their  "  itoo-raccid  "  cases  vitiat**  all  dh' 
older  statistics,  whilst  some  of  the  younger  surgeons  arc  inclineii  to 
regard  even  a  slight  pixtlupse as  indieuling an  "  ileocolic **  intiL»suscepttan 
Mr.  Wallace's  small  though  reliable  series  of  10  entero-eoUc  inttuMn 
coplions  included  10  single,  of  which  8  were  ilco^oocal  and  2  ww*' 
caecal,  and  9  double,  of  which  5  wore  ilco-eolic  and  ilao'cnecAl  and  i 
were  enteric  and  ileo-cJicc.iI.  Since  1900  the  Kegistrars  of  the  I.>'ndon 
Hospital  have  distinguished  the  snbvarietios  of  i'Qt«ro-colic  intutf^uKri'piiim 
in  92  eases.  These  were  distributed  us  follows: — lleo-oaecal  51,  ileo- 
colic 20.  caecal  21. 

Maitiplc  iHtHsattxepiums  in  Out  Living. — More  than  one  inflamed  ad- 
herent and  oltstructive  intussusception  may  \*a  found  in  tho  same  case,  bat 
this  is  very  rare;  Mr.  P'Arcy  Power's  case  in  a  male  baby  five  moncha 
old  shewed,  in  addition  to  an  ileo-cuecal  in^'agination  2  inches  long,  • 
retrograde  intussusception  of  the  tninsvcr»e  inUj  the  ascending  coloa ; 
both  were  adherent  and  eovere<l  by  lymph.  Mr.  Power  referrwi  to  two 
other  recordeil  cases  (Peregrine,  Handheld  Jones},  and  a  farther  case  has 
occurred  at  the  Loudon  IJu«pitnI. 

Inntirinntiom  of  the  Dntlh-n/frntf. — In  the  slxlomen  of  chi*'  i-'i? 

of  meningitis,  peritonitis,  or  nhilnmina]  injuiies  several   intu-  in 

are  fre<|uently  found  in  the  small  intestine.  They  arc  usually  rotrngmdi! 
in  charitcier.  very  short,  and  arc  neither  adherent  nor  intlAroetl,  w*  that 
they  are  rondily  reduced.    Then  is  no  evidence  of  obstractioo  abure 


them,  anti  they  have  not  produced  any  symptoms.  Indeed,  they  are  due 
to  the  tiiniuUuons  waves  of  peristdais  which  may  immediately  precede 
death  in  such  case.  In  a  few  inatancos  they  have  been  found  in  aasoci» 
lion  with  other  causes  of  obfllniction,  such  as  a  faecal  tumour  in  the 
sigmoid  tlexure  or  old  ndhesions  from  piut  peritonitis  (see  also  p.  TSri). 

jifcfndinij  or  iUfrinfriiiU  Jniiimisc^ptioitx. — Intussusceptions  during  life 
lUe  noarly  always  descending.  Leichtenslcrn  collected  &93  easel,  and 
of  these  8  only  were  uAcending.  He  iit  di.'utaltafied  even  with  these  8, 
Tor  he  states  that  in  all  peritonitis  was  pretont,  and  they  occurre<l  under 
conditions  in  which  retroperistalsis  was  alr^kdy  cstaWiBhed.  Hetrogr.'wle 
inUusausceplion,  however,  could  scarcely  originntc  in  any  other  way  than 
liy  a  revcnud  of  thu  pertHUiltic  wavcji,  and  it  is  int-cresting  that  so  many 
of  the  aullieniic  cases  h;»ve  occurred  in  the  colon  in  the  region  of  nomiiti 
anti  peristalsis.  Thufi,  Bcsriier  hH-j  reported  a  case  of  a  simple  invagina 
tion  of  the  sigmoid  into  the  descending  colon,  which  was  adherent  and  >■) 
nine  days'  duration.  Mr.  D'Arcy  Power  has  recorded  one  of  the  tmne 
verse  into  the  ;»cending  colon,  and  Jnnes  an  invagination  of  the  descend- 
ing into  the  transverse  colon  which  siirAnved  eight  weeks.  On  the  other 
hand,  Hektoun  luid  a  ciiMe  in  which  four  usceuding  invaginations  were  found 
in  the  ileum,  and  Mr.  Hugh  Uifjhy  encountered  a  gangrenous  rctroirrarle 
invaginntion  in  the  ileum  at  the  I^iidon  Hospital,  If  descending  intus- 
susceptions be  due  to  the  swallowing  of  one  part  of  the  gnt  by  tltat 
below  it,  as  Mr.  D'Arcy  Power  has  said,  Uicu  the  ascending  form  may  !>«• 
dcM:rn>c<l  as  due  to  the  vomiting  of  {lart  of  the  boM-el  through  that  above 
it  (see  John  Hunter  on  Emetics  and  lietroperistalsis). 

I)(ntltl€,  Tri/'U,  QuodntjiU,  nnd  L'lfinjMmiid  Jnlit.tf.u.*c^piiims. — The  layers 
of  a  simple  intu»HU»ception  nuiy  Iju  so  fumly  fixc<l  Ui^ether  that  the 
entire  mass  acts  as  one  foreign  body,  and  is  en»hcalhc<l  by  the  gut 
h'^UiW.  In  thii;  c^ise  a  double  intussusception  is  produced,  comjxMied  of 
five  tubes  or  ttn  layers.  The  same  pi-oceas  may  bo  repealed  twice  or 
even  thrit^e.  Tlio  double  and  triple  forms  occur  in  the  intussusceptions 
of  tlie  dying.  It  is  also  not  uncommon  when  an  inverted  Meckel's 
direrticuliim  is  the  origin  of  the  intussusception.  Mr.  Watson  Cheyne 
has  reported  a  triple  intussusception  due  to  an  inverted  diverticulum 
with  a  congenital  stricture  helow  itu  A\licn  an  enteric  intussusception 
reaches  the  ileo-caecal  valve  it  may  either  be  arrested  or  piias  a  certain 
distiiiice  through  it  In  cither  event  the  valve  is  often  invaginatcd  into 
the  colon,  and  a  secondary  ileo^uecal  iutussuseoptioii  h  superadded.  In 
■ome  cases  of  douhio  invaginatitm  it  would  api>enr  that  the  eiiflhcathing 
coat  biis  simply  become  folrletl  or  wrinkled  upon  the  intussusceptum  ;  the 
•econdary  intussusception  is  oft«n  then  retrograde  in  ilirection.  A  good 
example  of  ibis  condition  has  been  figured  by  Mr.  D'Arcy  Power.  Finally. 
it  is  said  that  the  eoi]  nf  intestine  altove  may  become  invaginatcd  int^> 
the  entering  layer,  and  in  this  way  produce  a  double  intussusception.  In 
some  cases  other  coils  of  intestine  or  omentum  are  caught  between  the 
neck  and  collar  of  an  intussusception  and  drawn  into  the  gap  between 
the  entering  and  returning  layers.     In  a  apecimcu  shewn  by  Mr.  D'Arcy 
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Power  (for  Mr.  Lucy)  three  feet  of  the  upper  pait  of  the  ileum  w«r^ 
scranglod  between  the  entering  niu]  returning  layers  of  an  ilean  iiiti 
eeption  lower  down  in  the  intestine.     In  an  entero-colic  «iso  of  Mr. 
Uigby's  the  lower  angle  of  the  dHodennm  was  raughr.  in  a  like  manner,  bol 
w:u  not  ittmngulHtetl ;  Prof.  Llelepinc  reported  an  almost  identical  cue. 

Inriflrnrr,—Oi  :dl  i-Hiiiws  of  irit4;stiiud  olislructiou  invaginations  are  by 
far  the  most  tommon,  and  this  is  especially  bo  in  childrviL  Oil  of  669 
casea  of  ub^tiiictioii  at  tliu  Loudon  Huepitjil  from  1893  Co  190r>  no  \tm 
than  189,  or  28'2  per  cent,  were  due  to  intussusception.  Acconling  lo 
Leicht^uHtern  half  of  the  47:{  ctutes  he  collected  were  leaa  than  10  voan 
old,  and  one-fourth  were  less  than  ]  ycaj-  old.  Consecutive  iieri*^  gire 
even  a  hi;;her  pn^porlion.  Thus,  Mr.  Eccles,  from  nn  analysis  of  the  Sr. 
Burthulumew'ii  iiospital  KogUten^  found  that  27  of  40  cases  wore  tmtler 
12  nioTitha  of  age  (6S  per  cent),  and  37  of  40  oucs  mider  10  yean  old 
(92  |>er  cent). 

^^e, — The  following  is  the  distribution  according  to  age  of  187  eoti- 
sccutivo  caws  of  iutussuscoption  at  the  Ixindon  Hospital : — 


No.  of  Cues 


1-10     10-20     20-30     30-40 
90  3  4  4 


.M>-SO    60-70    70-M 

2      s       1  ^m 


In  other  words,  72  per  cent  were  less  than  1  year  old,  and  no  lest 
than  68  per  ceirt  were  under  10.  The  residue  of  12  per  cent  was  fairly 
evenly  distributed  through  the  remaining  years  of  lifts  during  which 
intussusception  is  a  rare  cause  of  obstruction.  Only  4  of  the  13& 
babies  were  leaa  than  3  months  old.  These  fignros  agree  very  nif'ariy 
with  those  obtained  from  St.  BarthoIoKiew's  iluspital,  and  arc  probably 
much  ni»arur  the  truth  than  series  of  published  ca^es  such  ua  Leichtcn- 
stem  has  collect^]. 

S^x. — Intussu^eption  is  more  common  in  males.  At  thn  London 
Ilospit^il  there  were  1.11  mules  in  58  females;  about  70  per  cent  Wi-re 
males.  Intussusception  at  and  about  the  itoocaecal  valve  i«  far  morr 
rrequcnt  in  children  (70  {>cr  cent,  Ive)c1it«Mi8tcrn),  but  in  oiliilt-s  cntcrio 
invu^natiun:)  are  nearly  tm  cumuiun.  Lcichienstom's  fi^urce  for  all  ages 
are  as  follows:  cntoric,  30  per  cent;  eutero-colic,  32  {mr  cent ;  cnlic,  IB 
per  cent.  Once  again,  I^eichtenstern's  dediicliona  are  ritiai«d  by  tlw 
source  of  his  figures.  The  London  HospitAl  Tvcords  of  110  coneeoatirv 
cases  of  all  ages  shew  that  enteric  and  colic  inviiginationB  are  much  mror. 
Thu'je  cases  wore  distributed  as  follows:  enteric,  10  cnsrs,  D  per  cent; 
cntei-o-colic,  92  autes,  S4  jwr  cent ;  colic,  S  rases,  7  p«ir  cent.  Of  tb* 
ontcn>-colic  ram^  1  wjis  due  to  carcinoma  of  the  iletn.'ftt'o»l  «dvi'.  Of 
the  colic  invaginations  1  arose  from  a  myxoma  and  1  from  a  carcinoma. 
Of  the  enteric  intussusceptions  2  originated  in  myomatous  polypi.  1  in  a 
carcinoma,  I  in  an  inverted  Meckel's  diverticulum,  and  I  was  retrogrmd& 
Enteric  intussiwcoptions  occur  most  often  in  ihi*  lower  ileum.  Colw 
inva-jinrttions  uro  coinmnner  in  the  ilesceiiding  colon  and  sipnoid  Hcxurr. 

Pathological  Changes. —  T/'e  me^tenttrry  ami  vuntonjlvn,  which  am  drawn 
ill  between  the  entering  and  returning  layers  of  an  intua■uacef)tior^  are 


Htibjectod  to  lenBiun,  aiid  very  froquently  to  torsion  And  RtrAngulntioti. 
It  has  alroarly  hf>fin  r^xptained  thut  the  mes^nteiy  of  tbo  entering  layer 
fornis  uii  axis  upon  which  tho  returning  Hnd  enahcathiug  la^'ers  are  piled 
up.  The  tension  an  this  axis  nt:<.'e8iutrily  )HK»>nies  grenier  mid  greitftur,  so 
thut  the  intiiseugception  IwLoraeB  cun-ed  towards  the  mffleiuery.  This 
cnn'Btaro  is  greatest  in  the  entering  layer,  and  a  deep  crwis©  is  often 
produced  upon  ita  concave  aide.  Tho  drag  of  this  taut  axis  upon  ono 
lip  of  the  ori6ce  of  the  tntUMUSceptum  re<luce!;  this  to  a  vertical  slit 
directed  eccentrically  against  the  mesenteric  wall  of  the  sheath.  The«e 
tension  efiects  are  only  confitantly  soon  in  enteru-coHi-  inttissusceptious- 
Thoy  are  not  always  found  in  colic  and  enteric  intuasuscepticjiis,  and 
rectal  inraginationa  arc  j^tated  to  l>e  always  ntniight.  Tn  advanced  enttro- 
wilic  intuMUweptions,  in  which  tho  valve  hiinpts  from  the  anns,  pevera) 
curions  point«  arise  in  connoxjoii  wirh  the  mesentery  fttid  incsnt-olon.  In 
the  firat  place,  it  is  difricult  w  understand  how  the  short  piece  of  mesen- 
tery belonging  to  the  lost  three  or  four  inches  of  the  ileum  can  penult 
the  ileo-caecal  ^-alve  to  traverae  the  colon  from  end  to  end.  and  even 
project  from  the  anus.  It  must,  however.  l»c  ifmcmV*cred  that  this 
porlioti  of  nicsculcry  is  attached  a>'out  the  promontory  at  tho  centre 
of  the  alxlomen.  From  this  centre  the  mesenterj*  swings  round  like  the 
hand  of  a  clock,  and  since  the  length  of  the  entering  layer  is  not  incrnwed, 
no  extra  length  of  mesentery  ia  reqniretl  to  reach  the  intussusception  as 
it  travels  along  tho  colon  around  this  centre.  Very  little  attention  hiu 
))een  paid  to  the  changes  in  thu  mesocolon  which  coutri}Hit4>  to  this  curious 
phenomenon.  The  mesocolon  in  infants  is  extraordinarily  loofto  and  long. 
This  i)ermits  each  pari  of  the  colon  in  turn  to  be  drawn  towards  tho 
promontory,  around  which  the  intussiiscejaion  travels  in  quite  n  small 
circle  until  it  paaBcs  vertically  down  the  rectum  and  out  of  tho  anus, 
following  a  cotn-se  like  ?  or  a  shepherd's  hook.  When  the  proeess  ts 
complete  the  aperture  within  the  hook  is  not  larger  tlian  a  shilling,  and 
leads  into  a  largo  hernial  fuic,  which  cutitairin  ihc  upper  ]iart  of  the 
small  intestine.  The  ileum  iMTiea  through  the  hook  to  enter  tho  intussus- 
ception. The  anterior  boundary  of  this  hernial  sac  is  formed  by  the 
mesocolons  of  the  ascending,  transverse,  and  descending  colons  and  the 
sigmoid  flexure,  which  have  been  drawn  inwaixls  towards  the  ring  aromid 
the  promontory.  The  fin-il  arrangement  is  not  nnlike  a  Japanese  fan,  in 
which  the  handle  represents  the  mesentery  of  the  ileum,  and  the  periphery 
is  attached  aroun<l  the  circumference  of  the  al>domcn.  whilst  the  entrance 
to  the  hernial  sac  is  t"  the  right  of  the  handle  where  it  joins  the  fan. 
Moreover,  it  is  obvious  that  as  the  ileo-caecal  valve  travels  ronnd  the 
circumference  of  the  circle  it  mmt  produce  one  complete  twist  of  the 
mesentery  of  tlie  ileum,  which  is  fixed  at  ita  other  end  to  the  promontory 
of  the  sacrum.  Indeed,  the  ileo-caecal  valve  is  sometimes  twisterl  more 
than  once,  and  it  then  oommunicatea  the«e  torMons  to  the  mesentery, 
mesocolon,  and  to  the  intussiisceptura. 

The  great  cause  of  the  oltstructiou  and  slrangulatioQ  of  an  intussus- 
ception is  the  active  and  vital  contraction  of  the  sheath,  and  especially  at 


the  collar.  It  must  never  be  foi-goitcn  that  the  sheath  regards  the  in\m- 
8UiM:4-plum  >\&  ii  foreign  hody  and  us  a  violent  Rtimdlua  lo  iu  lining  mtioou* 
membrane.  The  sheath,  therefore;,  is  alvay«  endeavouring  to  eatablab 
a  ring-contraction  above  the  inttissusccptiim  and  to  flqneeze  it  down  thr 
tntesiiue.  John  Uiintcr  jMiintcd  this  out  long  ago,  tlcJtiL-ing  it  from  thr 
deep  impression  made  by  the  appiindix  on  the  entering  layer.  Murcftrer, 
in  that  efaronic  form  *>(  inttuwiiBception,  in  which  the  ccih^ii  is  voltimiiKMiN 
Ungiiid,  and  iwnilylic,  neither  obfltruction  nor  eli-angulation  o-rcun».  to 
such  a  case  I  have  aeen  a  child  (Mtss  a  motion  from  an  ilco-caecal  nln 
hanging  fnnn  the  anu^  and  1  have  afterwardu  rM(luc<>4i,  without  lh*» 
RlighteKt  dithcuHy,  (he  intnasnsL^eptinn,  which  had  extstefl  eix  weeks.  OtWr 
causers  of  obatrnctinn  which  have  been  given  aic  the  cufving,  kinkt&j^ 
and  torsiuii  uf  tbe  intiwauscepium,  and  the  great  awcUiiig  which  re«ut» 
fnim  stmn^ilation.  .Moreover,  the  orifice  is  ttlit-Hke  and  api>lied  to  the 
Ride  of  the  sheath. 

Alt  acute  intnssusception  rapidly  tcntU  to  bocomo  imxlucibla  [FUt 
p.  799.]  The  chief  cause  of  irrcducibility  is  the  swelling,  stifTcmn^ 
and  thickening  of  the  layers  of  the  intusaiiaccptum  due  to  oodem*  and 
extravasiUion  of  blo«wI,  the  resulw  of  strnngnlatioiL  These  ehnngo*  *t* 
best  marked  at  the  apex  of  the  intitssusccptuui,  and  it  is  thei-oforu  luualljr 
Ihc  last  few  inches  which  aic  irreducilde.  Kcduclion  is  wry  often  im- 
puHJiihle  when  an  enteric  or  ilco-oolic  intuasnscoptioD  has  passed  throii|;h 
the  ileo-caecal  valve  and  is  tightly  strangled  there.  In  auluicute  mh) 
chronic  cases  adhesions  between  the  entering  anil  returning  layers  max 
prevent  roductioo,  but  nioal  chronic  intnseuHcep Lions  aie  neither  Btmngl*d 
nor  inflamed,  and  therefore  are  not  adherent.  Tureiou  of  the  tntusMi* 
ceptttm  is  a  rare  cause  of  irreducibility. 

In  acute  intussusception  itte  gat  above  the  obvlrticiioti  Is  little  altered, 
except  that  it  is  dilnUMl  and  congested  if  the  caao  be  of  raoro  thao  two 
duy«'  duration.  In  climnic  cases  it  may  undergo  hypertrophy  ami  (bo* 
other  changoM  which  have  been  described  under  chronic  stenosis  (p.  70A). 
Very  nuely  pcrfomtion  haa  oc<;urred  above  the  intusauBccpUon. 

Tli<  intussii.tr.ipii'ns  seldom  shews  gross  changes.  In  rhronie  eaaa 
it  is  sonuainics  thickened,  and  in  acute  cases  which  have  terminaUd 
fatally  it  is  not  uncommon  to  find  patches  of  ulcomtioii  aud  gau^raDt 
opposite  the  (ioint  where  the  apex  of  the  intussusceptnm  prcasoa  a^OMl 
it.  The  intussusceptnm  may  actimlly  project  through  a  rant  in  tW 
sheath  into  the  peritoneal  cnnty.  The  intussuscipiens  is  •oawtine* 
creased  atid  folded,  and  when  one  of  these  folds  is  very  largo  a  double 
intuseiuception  is  produced.  If  the  fold  pro]'t^:t  upward  bonoath  liie 
upper  part  of  the  sheath,  the  secondary  intussusception  is  as  in  Mr 
D'Arcy  Power's  case,  retrograde.  If  llie  lower  part  of  the  sheath  is  folded 
outride  the  iip|)er,  then  the  socondary  inttissusccptinti  is  dcscrmiing. 

17u  j)aih'il"gical  chauiiri  m  tha  intiunuicrfttiUH  art!  the  most  important 
iu  an  invagination.  The  veins  of  the  mesentery  and  mesocolon  are 
compressed  by  the  sheath,  especially  at  the  neck,  in  acute  cases,  and  a*  a 
result  Lite  intussusceptum  becomes  engorged,  oe<lemntouB.  swollen,  and 


finally  gungrenous.  The  microscopic  changes  are  those  of  oedema  and 
profuse  extravasation  of  blouil  into  the  celhikr  tissue  from  the  ruptured 
capiUories,  as  in  all  strangled  tisHUen.  The  swelling  ih  most  marked  at 
the  apex  and  along  the  convexity  of  the  intoBBiisceptiitn.  apparently 
becanae  these  piirta  are  free  from  pressure  and  aro  moat  peripheral. 
The  middle  cylinder  i»,  as  n  nile,  more  damaged  thnti  the  central  one. 
which  ia  usually  narrow  antl  comprcsseil.  In  acute  cai^es  gangrene  may 
appeiir  as  early  as  the  third  day,  and  those  cases  which  sni-vive  pass  the 
sloughs  from  ten  days  to  three  weeks  from  the  aculo  onset. 

Tfie  SpontdHcom  Elimiiuiiwn  of  the  lulussusccjrttnn. — The  gangrenous 
bowel  may  be  passed  in  small  fragments  or  in  extensive  and  <'omi)lete 
eegmente  of  the  intestine  exhibiting  clearly  such  natural  features  as  the 
roi>enlery,  the  longitudinal  Ijftnde,  the  appendices  epiploicac,  the 
veroiifurm  appendix,  or  a  Meckel's  diverticulum.  CnivciUiier  has 
deiicribod  such  a  specimen  3  metres  long,  and  Kir.  il.  Sherrcn  has 
reported  a  case  from  the  Lomlon  Hospital  in  which  two  sloughs,  portions 
of  the  transverse  colon,  were  passed  18^  inches  and  Zh  inches  long  rcspcc 
Circly  ;  the  larger  was  inverted  (I'ute  p.  7^8).  ^^llon  the  inner  and  middle 
cylinders  arc  adherent,  the  slough  ia  passed  with  the  same  relation  of 
pnrt«  as  in  the  intussusccptum.  When  the  middit*  layer  separates  Rrst, 
the  portion  of  gut  hi\a  ite  peritoneum  outside,  as  in  the  normal  state;  but 
whoa  the  cntenug  layer  gives  way  first,  the  bowel  becomes  iuvcrtcd  and 
is  [lassed  with  ita  mucous  membrane  outside  (Treves). 

In  an  acutely  strangtdnted  intusaiuireption  the  gangrenous  process  is 
most  aiivauced  at  the  neck  where  the  collar  cuta  into  it,  and  this  is  why 
large  sloughit  sepiiralc.  In  a  chronic  intussusception,  on  the  other  hand, 
the  proceas  is  nither  one  of  ulceration,  and  is  locjited  at  the  apex  of 
the  intnssuBceptum,  from  which  it  spreads  upwards.  According  to 
LeichteiiBtern,  40  per  cent  of  caaea  of  spontaneous  elimination  do  not 
recover.  In  aomc,  extravasation  occurs  around  the  neck,  becanae  the 
adhesions  are  incomplete.  In  others  the  separated  tntussusceptnm 
obstructs  the  bowel  lower  down,  and  the  adhesions  give  way.  Some  die 
of  haemorrhage  during  separation.  In  others  idceratiun  follows  and 
carries  the  patient  off  by  diarrboeJi  and  exhaustion,  or  mora  swiftly  by 
porforation.  Occasionally  the  stump  of  the  jntuesusceptnm  has  led  to 
a  fresh  and  fatal  intussusception,  or  a  stricture  has  formed  at  the  line 
of  separation,  as  occurred  in  Mr.  Shen-en'a  case  already  referred  to. 
Leichlensteni  states  that  spontaneous  elimination  occurred  in  42 
per  cent  of  his  series  of  recorded  cases  of  intussusception.  S|)on- 
taneous  elimination  occurred  once  in  G8  consecutive  cases  at  St. 
Bartholomew's  Hospitjil,  and  uncu  in  189  consecutive  cases  at  the 
London  Hospital.  The  true  incidence  is  therefore  le^s  than  1  per  cent. 
Leichtenstcm  states  that  spontaneous  elimination  orcnrs  in  61  per  cent 
of  enteric  iu^-aginations,  in  '2S  per  cent  of  colic,  and  in  ordy  30  per  cent 
of  ileo  caeeal  intussuaceptiotis.  It  is  very  mre  in  babies  and  uncommon 
before  six  years  of  age,  from  which  time  onwards  about  40  per  cent  of 
intussusceptions  nndergo  spontaneous  elimination.     Most  of  the  sloughs 


•TO  passed  from  seven  days  to  four  weeks  after  the  onset.  Wboo  iht 
slougb  is  aopamting,  cbc  motions  Iwcome  extremely  foul  ami  stained 
with  likxxl.  In  some  casein  prufnae  diarrhoim  henilds  the  nppf>anncti  nf 
the  Hlough,  in  others  constipation.  The  nlilor  the  patient  the  less  Ukelf 
is  ho  to  recover  after  spontftnooiis  oliminaiion. 

6V7>s/o  and  Suffrdmx.  —  Those  changes  which  have  already  beo 
HescrilKKl  nnder  the  genernl  heading  of  strangnlnted  intestine  occur  h 
AM  intussnsception.  After  nbont  two  days  or  less,  micro^rganismB  pM 
into  the  tissues  of  the  invu^inutiun  and  even  through  ihcm  to  tfai 
peritoneum.  Inf^ammiitiun,  peritonitis,  Bapnicmia,  and  even  st^ptirAentn 
are  the  rosulu,  so  tlutt  even  ^vherl  an  intussusception  Iuls  been  si]c«_'e-s«fiillv 
reduced,  a  ntimher  of  i>aticnt8  camiot  recover  because  of  the  udraiKed 
stage  to  which  thej^c  infective  processes  have  already  atlaitiod. 

Carciitomu  of  tbo  intestine  which  has  produced  a  chronic  inmginacioa 
tends  to  infiltrate  the  returning  rather  than  the  entcvring  layer.  In  s 
specimen  in  the  museum  of  the  London  Tlo-tpital  the  returning  Inyer  b 
almost  entirely  formed  of  an  invertod  cylinder  of  new  growth  originaUBg 
in  the  ileo-cftccjil  valve. 

Symptoms. — Nejirly  thref>-quartera  of  the  cases  occur  during  tbt 
first  rear  of  life,  forming  a  well-marked  clinical  group  with  rogul&r  ami 
chai'actoristic  symptoms.  llie  remaining  quarter  of  tbo  ouws  \n  dii- 
tribulod  over  the  rest  of  life ;  they  are  rare,  occur  unexpectedly,  anJ 
are  uioi^t.  irregular  in  their  symptoms,  so  that  it  is  impossible  tu  dn« 
an  inclufijve  clinical  pii:tnre  of  them.  It  is  therefore  advis.iblo  to  d«a 
first  the  definite  clinical  picture  present**!  by  intussuscoptton  in  b 
and  then  to  dcAcribo  the  chronic  form  luually  seen  in  older  cajea. 

.■Imle  Tnliisimjirption  in  Babies. — A  l>aby  who  has  provimisly  liMn 
in  good  health,  and  is  often  a  very  fine  child  (Ifuntor),  niKl  man 
freqticntly  a  boj',  is  siiddeidy  seized  with  the  most  violent  inte<iin«l 
colic.  The  tiny  suHerer  draws  up  it«  knoea  as  the  attacks  come  on  and 
screams  \'igoronHl3',  whilst  it-s  face  appears  to  exhibit  pain  and  tistonish' 
mont.  Soon  after  the  onset  of  the  pain  the  child  vomit4  ouei-  or  tK'ice, 
but  the  vomiting  is  not  urgent  and  may  soon  remit  Another  eari/ 
symptom  is  tcncsraus.  The  baby  strains  almost  incessantly,  am]  paaMi 
small  motiou>«  of  blood  ami  slime  at  fre<pient  intervals.  An  aUhmtifMl 
tumour  will  be  foutid  in  75  per  cent  of  the  cases  if  an  nuaestbetiL-  be 
given.  The  tumoiu-  is  most  frequently  found  in  the  left  loin.  I>ut  uu^ 
be  felt  at  any  i>oint  in  the  colon  accessible  to  juilpntton.  Tbo  tumour  ■ 
8aiii4age-sha|>eil,  and  alxiut  an  inch  in  iliainuti^r  and  of  \'nriable  longcti ; 
it  Imitlcns  and  liccomes  more  detinite  duiing  the  spasms  of  pain,  but  ibsj 
nearly  disappear  in  the  inten'aU  There  is  no  alMlomiiml  dtstenstOB 
during  the  first  two  or  three  days,  and  its  appeaiTince  is  of  had  pro- 
gnosis. The  rigidity  and  tenderness  of  the  aMominal  n-all  ai*e  difficult 
to  ilefine.  As  a  nde  the  child  resist*  attempts  to  Imndle  the  tumooTt 
and  these  ap[)ear  to  excite  attAcks  of  spasm  ;  IhiI  as  the  little  sufferer 
lH!comt<«  more  and  more  exhaustadt  it  nwisti  mnnipnlation  less  and  lesa. 
In  about  a  qiuirtor  of  the  cases  the  apex  of    ihc  intus5usci>ptum  m*y 


be  felt  p«r  rectum,  And  it  is  said  to  resemhle  the  on  utori.  It  may  even 
project  from  thu  antts,  but  this  is  not  eo  common  as  in  chronic  oases. 
The  progress  ia  from  bad  to  wurse.  The  attacks  of  pain  work  \ip  to  a 
climax  tiftcr  some  hoiii-^,  when  tlit:  paiu  is  conlinuouii  and  thu  attacks 
occur  a£  exacerljations.  The  tenesmus  becomes  more  and  more  fre()Ufnt, 
vomiiing  ia  variable,  snoii  the  child  becomes  r|niet,  oollapMHi,  ami  rir)gei! 
uround  the  eyes,  liTid  after  twii  days  diateiisioii  begins,  and  the  tempeni- 
tiire  fi-e<niently  rises,  jind  the  rigidity  i«id  tenderness  of  peritonitis 
appear.  If  unrelieved,  the  child  dies  from  the  second  to  the  seventh 
day.  In  Mr.  M'Adam  Ecclea'  analysis  of  the  symptoms  in  40  cwisecn- 
live  catws  of  intuasueception  at  Sl  Bartholumew's  liospiliil,  2G  shewed 
abdominal  pain,  vomitinj^,  and  the  pania^  of  blood  and  nnicue;  34  luissed 
blmx)  and  munis,  and  3-t  vomited  ;  in  32  cases  a  tumour  w.-ta  foinid,  and 
in  10  it  was  felt  by  rectum;  jMtin  was  absent  in  .1  cases;  blood  and 
mucus  woi-o  not  observed  in  3  cases.  The  above  description  applies  to 
practically  all  cases  under  one  year  old.  They  are  almost  always  acttt« 
and  of  the  entero  colic  v.irifiy. 

The  Differenlinl  IHaijimsis  beittwn  Atitte  IntnssttK^ption  and  Colitis  tn 
Salnes. — The  only  condition  which  closely  resembles  acute  intussugception 
in  babies  is  acute  colitis.  This  resemblance  is  nul  surprising,  fur  the 
colon  is  acutely  inflamed  in  intussusception,  hut  in  addition  the  intestine 
is  completely  obstructed.  These  two  conditions  are  alike  in  that  they 
both  attack  babies,  and  usually  before  they  are  ono  year  old ;  they  both 
arc  fjcqui-ntly  preceded  by  slight  alimentary  disturbance,  sucli  ftSYomitinj; 
and  diairhoea ;  bloo<l  and  mucus  arc  [lassed  with  tenesmus  in  both,  and 
the  eoll.'t|>se  is  identical  in  both.  Stress  has  been  laid  on  tl>c  presence  of 
fever  in  colitis  by  some  writers,  but  it  often  occurs  early  in  the  course  of 
iutiistiUiiCitption.  Even  the  pi*esence,  or  absence,  of  a  suusagc-shaped 
tumour  may  be  fallacious,  for  it  is  admittedly  not  felt  in  a  ijuarter  of 
the  ciLses  of  intussusception,  while  the  silastic  sigmoid  tle:cure  is  oft-en 
pulpablc  in  the  left  iliac  fmtsa  in  colitis ;  it  is,  however,  no  thicker  than 
the  little  finger,  and  does  not  harden  and  soften  so  obviously  as  an 
intussusception.  The  cnicial  point  in  the  diagnosis  is  whether  cnnipleto 
intestinal  obstruction  is  pi-cseut  ur  not.  This  is  ascertained  by  searching 
for  bile  mixed  with  the  blood  and  mucus  on  thu  napkin  of  the  baby. 
If  it  is  present  after  the  first  motion  or  two,  the  case  is  one  of  colitis, 
or  a  chronic  intussusception,  if  it  is  absent,  the  Imby  is  sutleriny  from 
acute  intusMisccplioti.  The  two  tjisters  of  the  Children's  \\'ftnis  ;it  the 
London  Muspital  have  ubservc^l  this  sign  in  48  cases.  In  43  oat^vs  of 
intuasuBception  there  was  nn  bile  on  the  napkin  in  36.  It  was  present 
in  i}  cases  ;  of  thcAe  4  were  chmntc  intussusceptions,  and  in  I  case  the 
sign  failed.  In  2  cases  the  bowels  were  not  oyten  after  admission  to  the 
boapital.  In  T)  cases  of  acute  colitis  admitted  as  intussusceptions,  bile 
was  present  in  4,  and  was  not  otiecrved  in  1  cjue,  but  at  the  autupsy  on 
this  case  bile  was  found  all  along  the  colon.  The  second  important 
point  in  diagnosis  is  the  character  of  the  onset.  In  acute  intussusception 
this  is  almost  always  absolutely  suddeu.     In  acuta  colitis  the  onset  U 


A8  A  rulo  mora  gradual  and  ia  led  up  to  by  somo  vomidDg  and  diUTfaoeA. 
)mt  unforlunutoly  n  few  cases  of  intuuusceptiou  compliciitQ  gutro- 
enteritis. 

In  -  intnBAmception  aft«r  the  first  ycAi'  the  srmpionu  Are  veiy 
VnnaMe.  'ITie  cases  may,  however,  be  di^nded  into  avutt*  ur  subusiU^ 
clii-i>tii(.-,  and  chronic  cusca  with  un  ilcuIc  tcnninulion.  The  Kcute  caHt 
do  not  ciitfer  very  greuily  from  the  al>ove  doacripiion,  with  dntj  /Olonimi 
for  the  ago,  and  with  tho  reservaliou  that  in  older  cbildn^u  aikd  adulM 
the  symptoms  t«nd  to  be  9ul>acute. 

Tlte  g^mitlijfm  of  chnmic  iuiuMusccption  arc  often  obscure  and  bW- 
leading;  one  of  .'ir>  cases  collected  by  Katinestpie  no  letw  Uian  37 
incorrectly  diagnosed.  Tho  condition  has  been  mi^Utken  for  ••hi 
colitis,  atnccr  of  the  colon,  faecal  accumulation,  lubuRuloiu*  |M.'ritun: 
dy^itepsiu,  gaslro-ent^rilia,  wandering  spleen,  ptilypua  and  prolapse  of  tb* 
rectum,  and  many  other  condltiotiif.  TherA  is  no  symptom  which  nuty  not 
be  absent  or  modified.  A  careful  review,  however,  of  (Kich  case  trill,  Mt 
rule,  supply  data  ou  which  to  found  a  probable  dia^ptoen.  Chrouic 
intuisusccptioii  may  last  a  month  ur  go  on  for  a  ye«r  or  more.  In  aboal 
3D  per  cent  of  the  cases  the  onset  is  acate,  the  symptoms  then  Imttag 
alleviated  and  running  a  chronic  comse ;  but  most  easc^  com**  co 
obscurely  and  in  a  progressive  fashion,  the  earliest  manifestations  beia;^ 
troosieut  attacks  of  colic  and  iiTCgularity  of  the  bowels.  The  importaal 
feature  of  nearly  all  cases  is  the  occurrence  of  abdominal  attack*  «t 
uncertain  intervals ;  they  are  often  brought  on  by  food  and  aperients 
and  as  the  case  progresses  appeal'  at  shorter  intenals  and  become  more 
severe.  Tlicy  are  of  the  nature  of  colic,  and  are  very  commonly  aecoiii- 
panied  )iy  alterations  in  the  character  of  the  stools.  In  entero-eolic  or 
colic  intuMuscoption  nnicits  with  a  little  blood  is  pndsed  at  £requcut 
inter\'als  during  the  attacks  ;  while  in  cutenc  iuvaginntion  tho  bowels  are 
more  often  constipated.  The  tumour,  which  is  paljiablc  in  about  half 
the  cases,  >>econ>es  hai'der,  larger,  and  more  obviuus  when  bpasm  u 
present  and  moves  along  the  cjlun.  Thus,  in  a  case  on  which  1  operated, 
dno  to  n  myxoma  in  the  left  half  of  the  transverse  colon,  it  was  only  iluriojt 
the  attacks  that  the  tumour  could  be  felt  in  the  left  loin,  for  when  the 
attack  sulwided  the  tumour  retreatt^-d  beneath  the  left  costiil  tnargbi. 
When  the  |iain  is  severe,  vomiting  is  fr^iptcntly  present,  especially  in 
euteric  or  enteiucobc  intusauscepiion.  Since  chronic  intnsausccptinn  »  a 
form  of  stenosis  of  iho  bowid,  <lilated  and  contracting  coils  ni  ■•'  .re 

seen  in  most  cases  and  o-->pecially  during  atL'tcks.     ICmaciation  ■<  ntia 

result  bepause  of  the  incessant  ]inin,  iliNrrhoea,  and  vomiting,  nud  iMraoai 
focfd,  since  It  often  prccijiitntee  an  attack,  is  avoided. 

Cases  of  ohronie  intussusception  eventually  become  jumi»,  perforate, 
or  reach    the    rectum   and   anus.      When    tliej'   toriniuaie  '      the 

luilient  vomits  profusely.  Iwcomos  altsolutely  constiftntcd,  an  .  :;ks 

in  an  hour  or  t^vo.     Perforation  orcnrre*!   2i  timos  in  hb  caimw  vuUdOtod 
by   lialinesijue,  1   n*ns  some-  distance  abnve   the  intus«Qsception.  3 
JDst  above  it;   in  15  rases  the  &heatli  was  perforated  with  hernia  ol  Um 
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intussusception,  in  3  uisos  without  In  oito  cfuu)  the  shcalh  wajt  torn 
complotclj  a<M't>!!s.  Thts  intuBBiiflceptum  reaches  the  rectum  io  nearly 
one-third  of  the  caees — in  I A  of  Uafinesquo'e  7>h  ciises.  Even  when 
it  has  protruded  some  inches  ftoni  tho  anus  moiions  mnj  he  {uissed  from 
the  ileo-ciiccrtl  valve.     Tho  sphincter  is  often  patulous  and  relaxed. 

Prognosis. — The  clmnce  «f  Sj)0iitnn/^i/n9  mrr  iti  not  more  than  I  or 
'J  per  cent.  This  may  take  place  either  by  (I)  spontaneous  reduc- 
tion, a  pbenonicnun  ^everul  limed  recorded  huL  always  dubious,  (2)  by 
sponlaiieotis  elimination  of  the  intussuscoptum,  or  (3)  by  the  formation 
of  a  faecal  fistula  aliove  the  invagination.  As  ant4|>eristalsis  normally 
occurs  in  the  npper  psxrt  of  the  colon,  it  is  rooaonable  to  IteMeve  that 
5p(jntaneou8  reduction  nmy  occur.  SjiontuntHJUs  oliminatinn  uf  tbu 
intussusccptum  with  recovery  is  very  rare.  It  ocL-un-ed  once  in  189 
ra^es  lit  the  London  Hospital,  and  once  in  t>8  cose^  at  St  Bartholomew's 
H'tspital.  The  falbicy  of  Leichtenstem's  collected  cases  is  shewn  by 
the  occnn>}ncc  of  spontaneous  oliniination  in  42  percent  of  his  cases, 
10  per  cent  of  which  died  aubeequently. 

When  treated  under  favourable  conditions  al>ont  50  per  cent  of 
the  etaoa  recover.  At  the  T^onrlon  Hospitjil  from  1893  to  1899,  55 
cases  were  treated  with  a  mortality  of  82  per  cent,  but  from  1900  to 
1905  the  moitality  fell  to  57  per  cent  of  134  cases.  Mr.  F.  S.  Eve  has 
publisher)  a  consecutive  series  of  1 1  cases  submitted  to  laparotomy  with 
433  |>er  cent  mortality.  Mr.  C.  II.  Fagge.  has  published  18  consecutive 
cases  with  50  per  cent  mortality.  The  rcsidta  that  may  be  obt-aincd  in 
a  favounible  »eriea  of  ciittcs  ijy  a  skilled  o|>enitor  arc  shown  by  Mr. 
C.  Wallace's  seriea  of  20  aises  with  4  deaths.  Of  these  2  only  were 
irretiucibie,  and  only  4  of  more  than  fony -eight  hours'  duration.  The 
prognosis  in  chronic  caaee  Is  much  more  favourable ;  I  have  operated  on 
oidy  1  such  eases  and  oil  recovered.  Irrcducibility  is  the  fundumcntjd 
point  in  the  prognosis  of  intU!»nsception  in  Inbies  after  ti'ealment.  for  no 
sticcossftd  case  of  rewetion  has  been  rocortlcd  under  one  year  old. 
Criljsou's  figures  shew  that  on  the  &rst  day  t?4  per  cent  uf  iutussusceptrons 
iU*  retlucible,  on  the  Bocnml  83  per  cent,  and  on  the  thini  G I  per  i«nt 
only.  When  the  child  become)*  q\im  ami  the  abdomen  distende*!  and 
rigid  the  case  is  wellnigh  hopelofes, 

Treatment.  — In  lahifs  the  bt-fit  results  arc  obtalncl  by  nipid 
IftlNirotomy  ami  reduction  when  a  surgeon  is  immcrliaicly  available  and 
the  Hurronnditigs  arc  favoundtlc.  Failing  ihi.s  the  beAt  trvatmi>iit  is 
injection  of  warm  water  or  milk,  V»y  u  rectal  tube  and  funnel  with  a  drop 
of  not  more  than  3  feet.  The  escape  of  fluid  an)und  the  tultf  may  be  pre- 
vented by  cottou-wool  and  vaseliiic  and  by  holding  tho  buttocks  togothei*. 
The  child  should  be  anaosUiotisod  and  the  buttocks  well  raised.  The 
tumour  should  l>e  manipulated  to  assist  reduction,  It  may  be  necessary 
to  refRvit  the  process  twice  or  even  thrice  before  it  is  successful.  The 
child  shotJd  then  be  placed  under  morphine  and  utn>pine  to  pruvent 
recurreneo,  which  is  not  uncommon ;  thus,  ol  2'A  cases  treated  by  injec- 
tion 14  rc<|Uired  subsequent  laparotomy  (Kccles).     In  otitiUs,  inttuHUWop- 


lion  in  seldom  so  urgent  aa  in  babies,  and  there  i»  osually  time  to  cftU  io 
a  surgeon,  as  the  treatment  is  entirely  surgical. 


E.  VoLvi'LiH,  Intkrtwininc,  ani>  Kxii-mNc. — A  volvalus  Uaai^ 
be  pr&seni  when  the  inte-^tine  is  twisted  or  has  undor^^jne  axiul  rotation. 
Trtn'sting  may  oiicur  about  thrt^eaxtfii:  (1)  Apiece  of  inti-!«tino  ma j  br 
tM-inted  around  its  longitudinal  axis.  (2)  The  common  fonn  oi 
votvuliiA  is  when  a  coil  of  intcslinu  rotates  around  tl«  mesenteric  km, 
but  ill  addition  thei-u  may  be  twisting  of  the  intestine  around  ita  own 
axis  at  the  neck  of  the  volvulus.  (3)  Finally  two  coils  of  int««tiM 
poRsewing  long  rawMjntenes  may  twrist  or  intertwine  around  one  another. 
or  even  heonme  knott«d  together  ;  as  a  rule  one  of  thesii  two  coiislitutM 
au  nxin  iiirtnrid  wKirh  iho  other  twist*,  as  honevsncklo  twines  around  i 
stick.  The  cuil  which  forms  the  axis  is  that  which  is  more  Mvereljr 
strangled.  Twenty-seven  cases  of  volvulus  have  occuiTed  at  the  London 
Hospital  in  !."J  years  among  669  cases  of  intestinal  obstruction  ( 1  in  23). 

Etiology.— The  disjxtsiiit;  caubos  of  toIvuIus  act  in  three  w»y»: 
(1)  By  narrowing  the  liitse  of  attachment  of  a  coil  of  intestine  and  m 
prwiuciiig  a  pedicle;  (2)  by  lengthening  the  mc«)ntory  of  the  ojil ,  *nd 
(3)  by  leading  to  an  arlheftion  at  the  centre  of  the  loop;  as  a  result  ibc 
adhesion  with  the  Ubsc  of  attachment  forms  an  axis  arouiid  which  tlic 
loop  readily  rotjite^  The  base  of  attachment  is  narrovrod  in  many  war^ 
adhesions  may  form  1>etwoen  coils  of  intestine,  thns  pru<lncing  a  find 
loop ;  or  a  gland  in  the  mesentery-  may  (become  intlametl  and  in  the  pro- 
cess of  resolution  coninict  the  nicaentcry  of  a  cuil  of  gut  to  a  narrov 
peiliclti.  Coilii  of  intet^titie  M'hicL  have  1>i5en  strangliKl  by  a  harnial  ring 
or  a  bind  *tnay  retain  thdr  constricted  neck  and  subsequently  mtate 
around  it  Chrouic  inllammation  in  the  mesentery  may  Itti  iwi  up 
and  maintained  by  any  persistent  irritation  in  the  bowel,  such  «• 
tuberculous  or  stercoral  ulceration.  This  is  exceedingly  common  io 
the  mefto-sigmoid,  as  was  long  ago  polnt-c*!  out  by  Treitz.  Thi» 
chronic  indammiitiun  produces  stitTtioss  and  ctjntrnctiun  of  the  miscn- 
t^y,  which  in  nuuiy  cases  Icmls  to  narroM'ing  of  the  baae  of  attack 
raent.  An  infant  may  he  bont  with  an  mmaually  long  maw»ni«ry  w 
any  part  of  the  intestine,  and  this  is  especially  frequent  at  the  etit«ro> 
colic  junction  when  the  caecum  and  ascending  coil  fail  to  u(thur«  t4>  tb* 
right  loin.  The  whole  of  the  anmll  into«tine,  eaecuin,  ami  lu^ccmlmg; 
colon  may  tlu-n  have  a  common  moaentery.  Mon*  f>fti:n  Ivngtht-ning  uf 
the  mesentery  in  iu^'i(uirei1,  as  when  intestine  fn><)uently  de^'uiids  into  » 
hernial  sac,  or  tbo  coil  of  gut  is  often  distendo<~l  or  overloailcd  ta  that  it 
{alls  into  the  pelvis.  In  other  cases  the  elongation  of  the  meacotteiy 
appears  to  be  duo  to  loss  of  fat  and  n?l»xatinn  of  tbo  abtlominal  mil,  tbf 
rontlt  of  iTjpeat^jd  child  U*aring  or  advancing  years.  I  luive  collect*"! 
thrao  ciues  in  which  an  adiiesion  of  the  loop  of  intestine  lormed  with  the 
base  of  attachment  an  axis  around  which  the  coil  rotated.  In  one  tb« 
centre  of  the  sigmoid  tiexura  was  adherent  to  tbo  mesentery  of  the  snail 


inteitdne,  and  the  Hoxure  rotated  on  this  axis.  An  inflnmod  coil  of  Rmnll 
int««tiiie  roloasiMl  from  a  iMnd  or  herninl  aac  may  become  attached  ut  its 
centre,  and  »ub«oquently  rot4itc  in  a  similar  manner  around  its  tengtboncd 
metwrnlery  and  contracted  Iwise. 

Thf  Kt^Hiuj  CauHS  of  Volvulus. — When  theso  changeR  which  onahle  a 
coil  of  intestine  to  undergo  rotfiiion  havo  tjtkon  place,  thi^  finiil  twist  is 
jmniuced  either  hy  some  violent  ortbrt,  such  as  lifting  i»r  striiiiiiiig,  or  by 
diriieiifioti  of  tlio  locjp  when,  juj  it  Knds  room  for  itself  in  the  alidoroinni 
ca\ity,  it  may  undergo  rotation.  In  one  caw,  under  tto  car©  of  Mr. 
Jonathan  Hutchinson,  jiiii.,  a  volvulus  of  the  caecum  wiw  apparently 
indueed  by  the  rupture  of  a  pancrcjitic  cyst  which  occurreil  while  in  tho 
London  Hospital.  The  volvuhia  was  treated  succwtafiilly,  the  cyst  refillwi 
and  was  tiniint'd,  and  the  patient  completely  i-ecovered.  When  a  coil  of 
intestine  has  become  rotated  tho  chief  hindrance  to  its  reduction  is  it* 
distension.  If  this  cun  Ijo  relieved  it  may  oven  sjvjdtauwjuBly  uncoil. 
The  twist  may  lie  prevented  from  passing  otT  by  the  great  size  anil  weight 
of  the  coil,  or  by  another  coil  being  di*awn  across  the  twisted  |>et)ir1e  and 
compressing  it  ( Leichtenstern). 

Pathologry. — Many  degrees  of  twisting  occur.  They  vary  not  only 
in  extent,  from  half  a  circle  to  even  three  or  four  turns  hut  also  in  their 
tightness.  When  the  twist  ia  slack  and  the  vessels  are  not  constricted 
the  symptoms  arc  those  of  pau'ttal  obstruction.  The  pain  is  colicky, 
flatus  and  even  solid  faeces  ai-e  passed,  and  the  distension  is  not  very 
gnmt.  When,  however,  the  twist  is  tight  and  the  vcini*  are  severely 
obiitnicted  the  usual  results  of  torsion  of  an  organ  reKiilt.  Intense  venous 
engorgement  is  produced,  the  bowol  bacorocs  dark  pui^ile  and  oedematotis, 
and  altiQiat«ty  green  or  grey  and  gangrenous,  the  cajiillaries  bur»t  and 
bkHxl  is  cxtravu^itcd  into  the  tissues.  TIic  uiucnus  mcmbmnc  puiirs  a 
profuse  blood-stained  tlin'd  into  the  t^vfsted  coil,  and  the  serous  covering 
exudes  sanguineous  serum  into  the  peritoneal  cavity.  The  nmounc  of 
this  exudation  aiul  the  proportion  of  blood  iu  it  vary  with  the  severity 
of  the  strangulation  of  vessel.^.  The  enormous  distension  which  so 
rapidly  occurs  in  a  twisted  coil  of  intestine  i*,  however,  almost  entirely 
due  to  the  formation  of  gas  {rvU  p.  711).  The  rapidity  with  which  it 
forms  would  a)i[Miai-  to  exclude  its  origin  from  gas-funning  liacteria 
unrestrained  by  tho  damJigud  gut.  Pt'olmbiy  the  gas  is  carbonic  acid 
produced  by  the  vital  proceitses  of  the  intt^stine,  and  is  not  removed 
owiuj!  to  tho  venous  obstruction.  The  consequences  of  this  distension 
are  well  marked  when  the  coil  in  large,  as  in  the  ctV)?e  of  the  signxjid 
flexure.  Thus,  ihe  ciil  of  the  colon  may  lie  some  five  inches  in  dia- 
meter ;  it  is  greatly  increased  in  length,  and  its  walls  are  so  stretched 
thai  the  longitudinal  striae  disappear.  The  peritoneum  may  actually 
split  and  iiatches  of  gangrene  api>ear,  but  grok-t  |x-ifotation  ver}'  raiely 
occurs  in  tho  loop  itself  {Trevt^s).  Perforation  when  present  occurs  abovn 
the  twist.  Within  a  tlay  or  two,  however,  mi irn -organism'!  pass  from 
the  lumen  of  the  coil  to  the  peritotiemn,  and  well-miirkerl  pen'tonilis  i^ 
produced.     When  the  sigmoid  ticxuro  is  twisted  the  huge  coil  extends 
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up  the  abdominal  canty  in  fronts  forcing  tlie  smalt  inutstine  backwmnU 
to  tbo  rifc'lit  und  preventing  any  mark^Hl  ilisrcnsion  of  thu  intodtiun 
above  the  volvulus,  and  the  abdomen  becomes  cxtruonlinarily  tense.  The 
diuplimjrni  U  forc-od  up  to  tlni  Icvi;!  uf  the  f<mrth  or  oven  the  third  iotflp- 
0D8taI  apace,  iind  the  heart  and  tho  hasei  of  the  lungs  are  coupreued  m 
tbAt  circulfttion  and  respiration  are  serioTuly  impeded. 

Aitiitomif. — Volvulus  is  most  common  in  the  aigmoid  tiexnrt:,  ]>ut  alio 
occurs  at  the  entero-rtilic  junction  and  in  the  fmall  intestine.  Twcnly- 
[onr  ca.'tes  of  volvulus  at  the  London  lIospiLil  were  didinHut«>l  m 
follows  :  si^oid  flexure  1 :.',  entvrfM;i»lic  5,  small  inLesttne  7.  Of  Lcichtoi- 
atom's  76  copies,  the  sigmoid  flexure  was  afTeclvd  in  45,  a  loop  of  ileum  k 
23,  tho  jejunum  and  ileum  cfimbinetl  in  8,  hut  there  was  fio  caute  of 
ent«r<vcolic  volvnlus. 

(I.)  rulvulus  of  thfi  iSiernund  Hexitrr. — The  sigmoid  ticxuro  may  \<f\ 
twist  about  its  nie»L'ntcrtc  axis,  or  may  (^')  intertwine  with  a  coil  of  sduJI 
tnt>4!fstine.  [if)  Tmsting  of  the  sigmoid  flexure  al»ut  its  mesenteric  um 
lA  the  rommnn  form  of  volvulus,  and  apjteai-s  n*  lie  caused  by  clutMiie 
constipation  and  meso-sigmoidiiis.  The  lonitod  coU  of  inlostine  foils  into 
the  pelvis  and  drajra  f>n  its  meientery,  so  that  this  is  not  only  lenj^honed 
but  its  Imlso  of  attachment  is  narrowed.  The  chronic  inflammAtion  in  ibe 
meso-si^moid  cotitrarij^  its  luiao  and  utiftens  it.  Tho  flexure  may  rotat« 
either  forward  or  backward.  When  it  rotates  forwanl  the  rectum  lies 
behind  the  descending  colon  ("rectum  en  ariierc,"  Potoiu).  Thia  is  man; 
common.  AVhen  it  rotates  liaekward  the  rectum  lias  in  front  <*' rectum 
en  avant,"  Potain).  In  consequence  of  its  size  tho  changes  in  tlie  sigmoid 
floxure  when  twisted  aro  greater  in  degree  than  in  volvulus  eltHtwherv; 
thuji.  the  dt-stenston  may  )xi  so  greitt  that  the  diaphragm  is  di9j)hictNl  U> 
the  level  of  the  third  rib.  {h)  The  Bigmoid  flexure  is  intertwined  witJi  a 
coil  of  small  intestine.  I^ichtenateni  collected  21  cases,  all  but  oiu  IB 
males;  the  agea  varied  from  twenty-foiur  to  seventy-three.  Tho  con- 
dition is  extremely  rare,  and  no  case  has  been  rcconled  at  the  Lwidaa 
Hospital.  The  loops  concerned  must  be  of  considemhle  length.  Lckb- 
teiistem  states  that  the  l<K>p  of  ftniidl  intestine  varies  from  4  to  ^l  inches^ 
and  the  sigmoid  from  I'J  tn  40  inches.  As  a  nilo  (12  in  21  cum, 
rjtuchtcnHtern)  the  coil  nf  >tma1l  interline  heit  in  front  and  fitmis  the  axil. 
The  sigmoid  pediele  is  wound  round  it  from  )*ehind  fnrwiirda.  Th* 
sigmoid  may,  however,  form  the  axis,  or  the  small  intestine  may  \vt 
behind,  so  that  four  varieties  have  Iwen  deecrittcd.  Either  or  both  ootk 
may  undergo  rotation  on  their  otvti  axis  in  addition.  It  is  not  snrpriHi^ 
that  the  elinica!  course  of  this  condition  is  exceedingly  acute.  Many  ilijif 
on  the  day  of  the  attack,  and  nearly  all  within  iwn  ditys.  Thv  EympUm 
aro  those  of  ultra-acute  ob?tnjction  of  the  small  intestine 

(If.)  VfJenhts  of  Off  Enlntt-etilir.  fleyian. — Three  sub\'ariotie6  of  tihjc  I 
of  volvulus  have  been  described.     (1)  Twi«ting  of  the  nomuil 
colon  about  it4  vertical  axis.      (2)  Tu'istti  ltnut«<l   to  the  cuecura. 
VolviiluH  of  the  tenniimtion  of  the  ileum,  caecum,  and  ascending  onkiti 
due  to  the  preaenoo  of  a  king  mosentory  to  the  ilco-colic  junctioa.    Can- 


fill  consideration  of  the  ciwos  (Curling,  Fagge,  Handfield  Jones)  regarded 
Hs  examples  of  Uie  tirat  uml  second  viin'cticfi  of  ileo-colic  volvulus  has  not 
convinced  uii;  of  the  existence  uf  thuse  sulKlivisions.  Thu  ilco-colic 
junction  often  hm  a  long  mesentery,  which  is  eitlier  a  congenital  or  an 
acquired  condition.  It  is  obvioun  that  the  pendulous  loop  bo  formed 
nwiy  undergo  simple  axial  rotjitiou  in  either  direction  around  its  mesen- 
tinric  axis,  or  miiy  itit^jrtwltif  with  a  loop  nf  llie  snmll  intestinp.  Wht^ti 
roL-icion  has  occurred  the  caecum  becomes  enormously  distended,  anil 
niJiy  travel  from  the  rijjht  iliac  fosss  to  almost  imy  part  of  the  ttbdomen. 
•Should  it  pass  to  the  right  hy|>uchoadnum  the  caecum  is  turned  over 
And  the  ascending  colon  ia  douhled  acrrmti  transversely. 

(Til.)  FnlxiUnit  tif  the  KfimJi  intfstiii'-  may  occur  tn  two  forma :  (o)  one 
coil  may  twist  about  ita  mesenteric  axis,  or  (A)  two  loops  may  he  int<*r- 
twiiiml.  The  latter  is  so  rure  au  occun-ence  that  it  need  not  be  further 
al]ude<l  to  (see  Leichteiistoni).  As  has  been  already  pointed  out,  a  coil 
of  small  intestlnu  sivrrounded  by  a  Ixind,  u  hernial  ring,  or  the  edges  of 
an  apcrtnre  may  undergo  rotation  on  its  axis,  and  this  indeed  may  be 
the  chief  causo  of  obstruction.  It  must  be  clearly  stated  that  normal 
i^mall  inte!>tine  and  mesentery  cannot  midergo  a  pithologjcal  de<;rec  of 
torsion,  and  that  some  congenital  or  acquired  di>fnnnity  of  the  mesentery 
or  Borae  adhesion  is  necessary  to  render  volvtdus  possible.  It  is  nece>^iry 
to  state  this,  for  where  no  other  cause  is  found  for  intestinal  obstruction 
or  gangrene  of  small  intestine  it  is  easy  to  assume  that  it  wiu  twisted. 
In  this  way  gangrene  from  acute  thrombosis  of  the  portal  vein  has  I>een 
regarded  at  the  operation  as  ilnc  to  volvidus.  It  i^  probably  not  luutsuul 
for  more  or  less  twi-«iing  of  thi*  small  intestine  to  take  place  without  any 
obstruction  cither  to  the  lumen  or  the  v<;sm:]s,  but  such  a  twist  may  con- 
duce to  an  obstruction  from  some  other  cause.  Mr.  Mayo  fvolwon  has 
reported  two  cases,  which  ho  regards  as  volvulus,  due  to  the  passage  of  large 
gall  stones.  The  ordinary  form  of  volvulus  of  the  small  intestine  illus- 
tratfJt  what  has  l>i?en  H:ud  of  the  general  cases  of  volvulus,  namely,  that 
the  mesentery  is  lengthened,  the  base  of  attAchment  nam:iwed,  and  the 
n]KX  of  the  loop  may  be  adherent. 

A  child  may  be  born  with  its  small  intestine  twistetl ;  indeed,  the  dis- 
tension so  caused  may  obstruct  labour.  Pr.  Pnimmond  Maxwell  luis 
reported  such  a  case,  and  placed  the  specimen  in  the  London  Hospital 
Museum ;  the  voKidus  implicated  some  'J  feet  of  the  ileum,  wliicli  was 
hiaek  luid  gangrenous.  Othor  cases  have  been  described  by  Dr.  N.  Pitt 
and  Mr.  Harrison  (Vipps, 

Symptoms. — (1.)  /«  iitli-uliijt  of  thf  si'tmnui  Jl<^Jitrf  the  symptoms  are  in 
general  terms  those  of  acute  intestinal  obstruction,  with  certain  charac- 
teristic signs,  which  make  a  diagnosis  more  or  less  cortjun  and  easy.  The 
patifnls  are  nearly  always  men,  the  ratio  of  men  to  women  being  u'fually 
stat4^d  to  be  as  I  to  I  :  all  the  1 2  eases  of  vol^idiis  of  the  sigmoid  Hexiira 
At  the  l-ondon  Hofipitjd  between  1^9.1  antl  I9U5  were  males. 

Tbo  onset  in,  as  u  rule,  sudden,  but  seldom  so  sudden  as  in  strangulation 
by  a  baud.     The  pain  is  severe,  and  exacerbations  occur  which  are  often 


colicky  ill  their  nature.  The  charuolerislic  feature  is  the  unrly  U|ipcantici' 
of  touilcrno^  due  to  )icritoiiiiiii.  Vomiting  is  litUc  niarked,  and  i:i  u  caw 
of  my  o\rii  \va»  :iWnt  altogether.  This  is  {Krhajjs  not  surprising  when 
we  consider  hovr  low  down  in  the  intestino  tiie  ohstruction  ia  pUcod. 
Eructations,  hnivi>ver,  are  common.  ConslipuUon  is,  as  a  nile.  aliwlute, 
but  coii&iJ(.'niltIc  vai'iiitton&  ucciu'  in  this  rcitpcct,  and  teuuaniiu  is  tnf<|UcnUv 
prestMit.  Ci>ll:iiMt]  h  lator  in  its  uppeitrance.  and  not  nearly  no  mm 
marked  as  in  strangulation  by  IkukU.  The  respirations  are  often  fre<|iwntt 
in  coase(4U0Qce  of  the  abduinimil  distension.  The  charucteristic  sign  ol 
volvulus  of  the  aigmoid  Huxure  is  the  rapid  di»t«nsion  of  the  a^idonini, 
which  lwconn*j(  extraordiniirily  tense,  so  th-it  thy  di.-iphragni  is  fonwl 
upw;inls  and  the  respiration  and  circulation  are  eoiTespondingtr 
embanasscd.  The  distension  is  so  ^cat  that,  <u>  a  rule,  no  sepamte  coU 
of  intealinu  can  bo  distin^iiishod :  in  the  exccplioiuU  caacti  in  irhich 
contracting  coiU  of  int<!iitine  are  visible,  the  cn^e  is  iiubaeHt«  in  its  ouaet 
and  course.  («reat  tenderness  due  u>  peritonitis  appears  early.  Althongb 
voIvuUk  of  the  sigmoid  usiudly  pi-oduces  Jicutc  intestinal  nbstnu-ti»»n,  in 
not  a  few  cases  thu  ousct  may  bu  gradual  and  attended  by  colicky  fuin* 
and  the  ]ias3aj^e  of  tlattis  or  even  faeces  in  fair  quantity.  THanhuea  may 
be  present,  ami  it  in  oven  probable  that  incomplete  degrees  of  voKiiInn 
may  either  Bpontiinooualy  untwist,  or  if  they  remain  twisteJ,  may  only 
partially  oluti'iict  the  bowel  and  ita  reascU.  In  the  UlUiV  cii«o  *ome 
passing  atony  of  the  miisctdar  coat  may  produce  completo  obstroctian. 
On  the  other  hand,  volvulus  may  pursue  a  fulminant  course,  a»  in  a  man 
aged  thirty  ci;^ht,  under  the  cm-u  of  JU'.  Warren  Tay  in  MiOii  nt  the 
London  Hoi>pital :  seven  hoiira  after  the  outlet  of  obKtructii>n  tbi-i  [wticEil 
was  profoundly  colbipaed,  and  the  alKlomcu  hard,  re^^onanl,  oud  tightly 
distended ;  iho  sigmoid  tlcxiiro  was  black  and  gangrenous,  and  the 
jwritoneum  contained  turbid  blood- st4(ined  fluid. 

(II.)  ^limpt'iiiijt  of  I'ulndnf  vf  Ihi'  IlrthfoUr  Jundiim. — The  obstruction  i» 
tistittUy  &ub;tL-ute,  mid  the  onset  is  even  le^  sudden  than  in  voUitlus  of 
the  sigmoid  llexure.  Vomiting  w  usually  present  but  is  not  aevcrw.  Tlw 
distension  is  nob  so  gruiit  as  in  volvulus  of  the  sigmoid,  but  in  all  ifao 
four  ca^es  of  which  I  have  nui«s  the  distended  ciu>cum  wna  dofiool 
throu^  the  abdominal  wall  as  n  resonant  tumour  the  ftize  of  a  chUd't 
head,  in  two  ciuk's  in  the  left  byi>ocliondrium,  and  in  the  other  two  in 
the  right  loin  and  iliac  fossa. 

(III.)  J'oirula.1  of  the  .■nnall  iHlrsline  has  no  characteristic  ^yiuptotuB. 
It  may  Iw  acute,  «nl>acui<',  or  chronic,  or  attacks  of  ol>»iruciioD  may 
recui-  for  a  long  periml  with  spontaii'.'ous  inten-aU  of  relief.  In  nwajr 
cases  the  tn-Isted  coil  can  bo  felt  as  a  tumour  in  the  umbilical  n^^ton,  and 
vomiting  is  a  marked  and  constant  symptom. 

ProflmosU. — In    the    severe    casos   which   come    to   op-    , 
jirogno^ia  is  exceedingly  gi-ave.    In  thirteen  years  at  the  Lon; 
only  2  canea  recovered  out  of  27  {mortality  93  per  cont).     Two  ixuxtrtT 
cases  were  successfully  operated  on  during  I90G. 

Treatment  consists  in  laparotomy ;  the  ilistenflod  eoil  is  punctured. 


emptied,  brought  niit,  and  the  volvtiliis  reduced  ;  if  gangrennus  it  is  at 
oncR  resoct«H,  otherwise  a  Paiirti  tube  i^  insortort,  and,  shonlrl  ihe  putiftit 
recover,  the  volvulus  is  resecteil  suWqnently,  fiiui  cikJ  to-cnd  aiias(omo«is 
performed.  If  the  uigmoid  Ikxurc  be  Kim|ily  i*m|>iiod  mid  reduced  the 
volvulus  tfl  a|)t  to  recur.  Blake  has  rccnrdwl  a  vi'rv  remark;ible  c;ij>e 
which  wa«  successfully  openite<l  on  four  times  for  volvulus  nf  the  sigmoid 
flexure.  On  two  occaaiona  the  intestine  was  incised  and  emptied,  and  on 
the  two  nth*T  occasinnR  a  rectal  tubr  was  introductid  into  the  volvulus 
after  the  abdomen  was  opened. 


Torsion  or  volvulus  of  the  ^reat  omentum  was  first  described  in 
18S2  by  Obcrst,  who  found  a  iKwlunculate<l  jK>rt.ion  of  omt-ntum  twisted 
in  a  hernial  sac.  In  this  condition  the  omentum  is  twi»t-ed  npon  a 
more  or  le^s  nari-ow  fiodiclo,  m  that  the  p»n  periphorftl  to  Uie  twist 
becomei  engorged  with  venous  blood  or  even  gangrenous.  Messrs. 
Corner  and  Pinchea  in  IDO-t  collected  54  case*,  3j  of  which  were 
examples  of  unipolar  roution,  the  omentum  being  rot.;it.e<i  on  one 
j^edicle ;  this  wa^  in  the  upper  third  of  the  omcuitmi  in  24  cases,  in  the 
middle  in  1  cine,  atid  in  the  lower  third  in  10  ciucs.  BijKrhir  rotation, 
in  which  the  omentum  wm  adherent  at  its  extrotnity  and  rotatwl  on  the 
axis  formed  by  its  two  points  nf  attachment,  has  been  recorded  in  6 
easea.  The  secondary  adhesion  hiw  been  to  a  hernial  sac,  to  the  neck  of 
a  hernial  sac,  to  the  right  Fallopian  tube,  to  aii  appendix  epiploica,  or  to 
the  ascending  colon. 

Jnirrimninfi  of  peAnnciilatrd  owenlitl  (uimmrs  has  been  reiM>rt«J  by  Heitz 
and  Bender  and  by  Mauclaire.  In  Kitcl's  jMtient,  in  whom  the  torsion 
was  not  tight  and  the  course  of  thw  ca.so  was  chn^Jiiic,  many  gallons  of 
ascitic  fluiil  were  drawn  off  by  puncture. 

Poiholoi/if. — Where  many  twists  arc  present  it  is  often  clear  that  some 
have  e.'cisted  for  a  considerable  time.  These  preliminary  twists  are 
probably  rwiponsiblo  for  previous  attacks  of  stmngukition  which  pass 
off  as  the  cironlation  a<lapt«  itself.  For  torsion  of  the  omentum  to 
occur  a  preliminary  moulding  of  i\m  stnictiu-c  in  necessary.  In  38 
out  of  33  custis  colleetetl  by  Stewart  in  1905  these  preparatory  changes 
h.id  taken  place  in  a  heniiiU  far.  The  extremity  of  an  omentum  that 
habitnally  descends  into  a  hernia  l>eromes  a  rounded  swollen  mass  with  a 
neck  or  pedicle,  and  very  frequently  contracts  one  or  more  adhesions  to 
the  fundus  of  the  sjto  or  to  the  hernial  ring.  These  changes  in  form  of 
the  omentum  are  the  disposing  causes  of  torainn.  When  these  conditions 
are  once  produced  the  pethmculate-l  masA  of  omenMim  may  }ye  twisted 
either  in  the  hernial  sac  or  within  the  abdominal  cavity.  The  exciting 
causes  of  voKuhis  are  :  (1)  Reduction  and  redeacent  of  the  omental  ma.sa 
along  the  inguinal  canal;  (2)  fortuitous  external  movements  communi- 
catitd  to  the  mass,  efijteeially  by  the  legs  in  walking:  (3)  within  the 
abdominal  cavity  unequal  contraction  of  the  abdominal  wall,  respiratory 
movements,  and   the  {jeristaltis  uf   the    intestine   prol>ably  convey  the 


roUtory  impulse  to  an  omental  mass  which  is  asymmeiricJiUy  hung  upon 
ite  pedicle. 

Where  no  hernia  has  been  present  ihc  omentum  has  for  the  most  pATT 
been  fouuii  mlhorctil  til  its  cxtrumity-  In  Nt))>Iu's  cum:  it  vtus  wlhcreni 
to  tile  r)jj;ht  Fatlopixn  tube  ;  in  Wif'ner's  case  to  ;iii  »ppt!n<lix  epiploici  uii 
the  aaceiidiug  culutL  The  uDientiira  beln^  attached  ui  eitiier  end  is  ruUrd 
arounii  this  axit<  (bi|Hjlar  rutJiliuii).  It  is,  of  cuuisv,  evident  that  tunuon 
in  such  a  case  must  occur  at  each  end  in  oppusito  directions.  Sciidder 
lia«  re<^ordv!<l  and  tigunui  a  case  in  which  there  vrna  no  hernia,  nnd  tW 
omcnutm  was  not  adherent.  The  whole  of  \hv  ontentum  may  he  iwisi^mI 
or  only  it  part  of  itii  end  or  two  ac|ju.ralu  ]KHJuin:ulatcd  purtions  may  It- 
ill lH;rl wined.  The  pedicle  varies  from  a  half  to  six  inches  in  length,  owl 
may  l>e  tnisted  from  one  to  eight  times. 

7%e.  S^mjittim^.— There  is  oflen  a  history  of  preA-ious  attacks,  which 
are  no  doubt  in  many  cases  due  to  loose  or  rwliiciblo  torsions  of  the 
omental  inaiis.  The  [xilieuLs  are  generally  men  of  advanrud  years  with 
nxUa-ibte  iuguimd  hernias  of  long  statiding,  and  the  onset  of  the  s\'mpl<inu 
is  freipieritly  asH^iciated  u'itli  some  trouble  witJi  the  hernia  and  fotciblr 
attempts  at  reduction.  W'bero  no  hornin  cxist£>,  or  where  the  umontimi 
is  within  the  abdomen  when  it  becomes  twisted,  the  onset  of  the  disoue 
is  sudden  luid  without  warning.  The  patiant  is  8eize<l  with  sudden  ami 
severo  abdominal  j>ain,  which  is  general  at  first,  but  is,  as  a  rule,  lAt«r 
Toforred  to  the  right  and  lower  piirt  of  the  abdomen.  Nausea  mm) 
vomiting  arc  usually  present,  luid  aro  proportiomd  to  the  iJaiu.  A  tumour 
is  nearly  always  [Ki][Hible  imless  the  aUlumiiial  wall  l>e  to<'i  tigid  ur  fat, 
and  frequently  is  in  the  hernial  sac  or  just  inside  the  hernial  ring.  In 
other  coses  it  ts  in  the  lUac  fossa,  and  cxt«i)ds  a  i'-arud>|e  distance  up  into 
the  abdomen.  The  timiour  increases  in  sixe,  it  Is  ill-defitied,  IcwUk, 
immovable,  and  dull  un  jH'reussiun.  After  a  day  ur  two  the  signs  of  free 
fluid  appear  in  the  alMlonion.  and  should  an  empty  hernial  sue  lie  prtseiil 
this  is  full,  soft,  nnd  tluutualiug.  The  abdumcn  Ik^cuuics  distended,  and 
is  rigid,  especially  over  the  tumour.  The  temperature  is,  as  b  nj«, 
slightly  raised  owing  to  the  extnn-asated  blood.  The  pulse  is  seldom 
over  100  jior  minute,  unless  the  haemorrhage  !«•  excessive.  The  boweb 
aro  constipated,  but,  as  a  rule,  llatus  is  |KisM-d,  and  ouomas  obtain  a  lanJy 
result. 

DMffnmis  must  \w  made  from  incarceratc<l  bemiiL,  reduction  of  a 
henna  m  inn.w,  appendicitis,  a  twistofi  ovarian  tumour,  ur  inte»lia.il 
obstruction  as  in  Au<lier'e  case.  Of  the  first  21*  coaes,  eoUeoled  by  ifudtrti. 
I  only  had  been  diagnosed  correctly. 

Trvatmmt  is  surgical  A  hemiii  if  present  is  explored.  An  iDdsloa 
is  then  made  on  the  tumour,  and  when  the  infiltrated  omentum  has  been 
freed  from  adhesions,  ligatures  are  applied  nU»ve  the  twisted  |'  I 

the  mass  removed.      In  KItel's  case  with  chronic  ascites  the  ohm  >.> 

Unrolled  and  spread  over  the  intestines ;  the  patient  wiu  cured. 

H.  L.  BAItNA1U>. 
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mSEAHES  OP  THE  COLON 

Ky  W.  Halk  Whitk.  il.D..  K.R.C.r. 

L  Simple  Colitis.  -By  this  U  mennt  a  catarrhal  inflammatimi  of  t1i« 
largo  iiit&st.i(ie,  cuniparable  to  gastritis  or  to  bronchitis.  For  exaniplc,  « 
ixititiut  was  examined  with  i\  »|)cfuima,  and  as  far  up  as  we  coiilJ  mx, 
and  in  all  pruifabiUty  much  farther,  the  mucoiu  membrane  \rnA  inieuMlf 
injected,  of  a  bright  red  colour,  swollen,  and  secreting  a  thick  miicas ;  but 
no  nicer  was  visible.  The  [uicitMit  quickly  recovered  under  appropriaW 
treatment.  We  have  iwst- mortem  e\idc»co  of  a  more  swvero  condition. 
W'ilks  and  Moxun  nicnlion  a  "ciihc  attended  by  tli-scliargc  of  mucna  and 
blow]  in  which,  after  death,  the  whole  internal  snrfate  of  the  c«ilon  pre- 
sonied  a  highly  vascular,  soft,  i-od  siu-facu  coveroil  with  tt'iuicioun  uiunu 
or  adherent  lymph,  and  here  and  there  shewijig  a  few  minul«  points  of 
ulcerutJon.  The  coats  alito  were  much  swollen  by  exiittation  into  thr 
mucous  and  submucous  tissues."  A  very  well-marked  instAncv  ww 
admittcil  into  Guy's  IIoMpitid  uiiiUt  Sir  Cooper  Terry  on  April  1% 
1891.  A  woman  aged  3G,  in  her  seventh  month  of  prej:nani!y,  w« 
slightly  sick  for  the  fortnight  previous  to  April  13.  At  the  latter  ilate 
the  vomiting  bectme  worse.  Her  face  was  Fmnken,  the  rectum  was 
empty,  the  bowels  were  constipated,  but  for  the  hist  few  ho\in  of  lifv 
she  hiid  diarrhoea.  She  died  »M)n  after  admtssiun.  The  whole  enlun 
was  inflamed,  the  raucous  membrane  being  thick,  sodden,  and  deifp 
purple  ;  no  utcei-ation  and  no  membranons  exudation  cotild  be  seen.  The 
liver  was  fatty. 

ThoiT  uro  two  varieties  of  simple  colitis ;  one,  which  is  not 
ciuted  M'ith  any  other  serious  malady,  may  be  coJlcil  anUe  firimary  oiUu^ 
to  distjngulsb  it  from  the  rcsulix  of  direct  injur}*  or  extension  from  notgb^ 
bonnng  part^,  ami  from  colitis  a&sociated  with  constitutional  dtsoucMv 
such  as  Dri>^ht's  disease,  or  with  local  disease,  such  tui  cancer,  of  the  boweL 
Acute  piimsry  colitis,  said  to  be  conimouesl  in  children,  is,  no  dou^>t, 
always  due  to  a  micro-organism.     Sometimes  it  occurs  as  an  epidentk- 
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Dr.  A.  R  Carver  has  recorded  a  severe  outlireak  with  a  high  monality  ; 
of  bis  cjises  many  were  childreiL  The  mot  ions  were  often  solely  cuniposed 
of  blood  and  mucus.  At  Uie  ])(wl-iuorU!m  iht;  Uige  intestine  wiis  ocdeiua- 
toit^  iU)  interior  vias  covered  with  niucii£,  it  wns  reddeiKnl,  there  wore 
eabmiicoiiH  haemorrhage's,  and  in  many  placcj^  the  process  had  gone  nn  to 
ulceration.  The  lUmllii^  entniiiiliA  sjKfro^'-ws  was  constantly  present. 
Dr.  C'autley  has  described  a  similar  epidemic,  am)  has  pointitd  out  that 
tbece  caaes  may  gu  on  to  chronic  colitis.  Acut-e  colitis  hiut  been  called 
mucotu  colitis ;  but  ha  iIub  name  has  been  also  used  to  describe  what  I 
shall  call  membranous  colitiii,  it  is  liable  to  lead  to  confusion.  Of  several 
cases  imder  my  care,  the  three  following  are  good  pxamples  of  acute 
primari'  colitis:' — -A  hiAy  :ig,ef\  2l>  was  suddenly  Koized  with  juiin  in  the 
abdomen,  rpiickly  followed  by  dijirrhoea,  which  Iwcame  very  frequent ;  the 
motions  consist<xl  chiefly  of  mucus,  but  they  contuined  some  bright  blood- 
Pressure  over  the  traiisvereo  and  ascending  colon  caused  some  pain.  The 
tongue  waa  covenMl  with  a  very  while  fur.  She  had  loas  of  apjKitite 
ami  Tianwa,  but  no  vomiting.  The  t»?mi)crature  varipd  betwet-n  9!t'  and 
101'  R  The  secotirl  ease,  a  man  aged  .10  years,  wag  suddenly  one  morning 
Mizcd  with  ofi-re|x!ated  severe  diarrhoea.  The  motions  at  iirsi  consisted 
of  mithing  but  mucus  and  blood.  In  the  course  of  five  days  the  diarrhoea 
slowly  ceased  and  the  motions  contained  more  faecal  matter.  His  tem- 
]>er«ture  gnidually  mounted,  till  on  the  fifth  day  it  was  ]04'2  F.  Then 
there  followeil  nmrketl  consiipjitinn.  On  some  occasions  ho  had  niutli 
severe  grijjing  pain,  chiefly  along  the  coume  of  the  colon,  when  the 
bowels  were  open.  There  was  also  abdominnl  tenderness.  He  ro«)vered 
completely.  The  third  {uitient,  a  man  aged  38,  was  suddenly  seized 
nitb  diarrhoea :  the  motions  conudneil  much  mucus  and  blood,  and  the 
niici'oscopt)  shewed  the  presence  of  retl  blood-cells,  leucocytes,  and  triple 
phosphate  crystals.  Ho  had  considerable  g^P>"^  |Miin,  abdominal  tender- 
ness along  the  colon,  and  losis  of  np[mtitc.  His  tongue  was  covered  with 
a  white  fur.  For  ihre<*  months  this  train  of  symptoms  continued  and 
he  lost  20  pounds  in  weight.  He  then  consented  to  lake  to  his  fied,  and 
from  that  time  he  began  to  improve. 

Sffrnj^ws. — The  main  symptom  of  this  disease  is  a  diarrhoea,  which 
may  come  on  suddenly  ;  there  is  nuich  mucus  in  the  stool»4,  and  often 
blood  also,  e\^en  in  considerable  quantities.  Al  first  there  may  Iw 
absolutely  no  faecal  matter;  but  as  the  juiticnt  improves  the  motions 
coatajn  more  faeces  and  less  mucus.  The  blood  is  mostly  tinid,  and 
but  little  changed  either  to  the  naked  eye  or  the  m)crosco|ie ;  so 
wo  infer  that  it  h.is  but  recently  left  the  vesseU,  and  has  come,  there- 
fore, from  the  large  intestine.  Often  the  mucus  is  in  little  lumps. 
Triple  phosphate  crystals  may  lie  seen  on  mici-osctjpical  examination ; 
and,  more  rarely,  oxalate  of  lime.  chnle»terin,  and  Charcot's  crystals. 
In  exceptional  casci^  the  motions  have  been  described  as  frothy.  The 
bowels  may  be  0{>ened  many  times  a  day ;  tenesmus  is  often  present, 
but  it  is  not  by  any  means  idwaj-s  a  striking  fealiu-e.  A  digital  rectal 
examination  reveals  nothing  abnormal,  except  that  s<unetimes  the  mucous 


memhmne  feels  a  littld  rotigh,  but  sometimes  the  inflammation  tuir 
extend  low  enough  to  be  «e«n  with  a  specohim  or  si;;^oidoscope.  Stnot 
pntients  pass  much  wind  fi-om  the  anus,  and  complain  of  nimbling  or  of 
borlwrrgmi.  AlHloiuinal  {Hiiii  in  a  comiaon  syinptoiu ;  it  comwi  on  ia 
pnroxyflins,  often  asstK-iiited  with  def<?cation,  hut  it  bears  no  relation  to 
tooti.  It  is  of  a  gi'iping  character,  often  very  severe  ;  and  it  nearijr 
always  fulluw»  the  course  of  the  colon.  Between  the  attacks  the  paiieni 
may  befrt!«,  Imt  ho  sometimes  still  cumptaiiiH  of  a  dull  pain.  Ahdonnol 
tcndcniesR  i.i  iisuidly  present ;  a  common  Rent  for  it  is  over  the  ngnoid 
Hexuro,  hut  the  whole  colon,  or  evnn  the  \vhole  rilMl«meii.  may  be  UoJcr. 
Accurtting  to  Habut-shuii.  some  uf  these  patients  sulFer  fn.>m  irritnbilitj  U 
the  bladdur  and  tiyflnienorrhoea.  In  acute  colitis,  as  in  other  dis 
the  largo  intentine.  the  diitease  may  clofidy  reneralile  appendit-ttis 
appendix  \ie  aHfectotl,  and  it  is  important  to  bear  this  in  tmod,  fior 
excision  of  the  appendix  fails  to  euro  the  disease.  Dr.  H-  A.  Calcy  bsi 
especiiilly  drawn  attention  to  these  cases. 

There  may  I»e  pyrexia ;  and  the  tem|ienitnre  may  remain  raised  pra 
when  the  [vttient  is  much  cullapKed  from  diarrhoea  antl  hx^  of  MiiuL 
The  pulse  is  rapid,  and,  iu  a  severe  case,  small,  soft,  and  nmiu'ng.  The 
abdomen  luiudly  moves  with  respiration,  and  is  not  commonly  mo^ 
distended.  Some  patients  vomit,  there  may  1>e  considerable  nausea  ami 
loss  of  appetite,  thirst  may  l>e  a  cans4^  of  complaint,  and  if  the  diaiT^oes 
be  unchcckeil,  uuiiemiii  ami  loss  of  fleah  may  follow.  The  tongue  is 
fuiTcd,  and  it  i»  imporUml  ttj  reniemlwr  that  the  fur  is  almost  p^rp 
whiU),  whereas  in  many  diseases  with  which  rolitis  may  be  «>nf<mini<Ml 
it  is  a  brownish-  or  yoUowish- white.  The  fur  is  often  nnivenuil,  bm  ib« 
tip  and  edgos  may  be  clean.  As  a  rule  those  patients  sufTer  much  from 
rncntul  depression ;  thoy  exaggerate  Iriflus  and  take  a  gloomy  view  of 
life.  In  some  patients  the  neurotic  element  is  so  marked  that  it  fom* 
the  chief  feature  of  the  case ;  wo  are  forcibly  reminded  of  the  n«umtic 
dyspeptic  invalid.  In  my  exiwnence  this  neurotic  variety  i*  mn* 
common  in  men  than  in  wronen.  Such,  when  tliey  come  to  see  th» 
d«xt«r,  frequently  bring  ivith  them  a  written  statement  contAining  • 
minute  acconnt  of  all  the  Bymptoms,  and  often  a  careful  dMcnptioo  <rf 
the  motion;*,  and  are  valetudinariim  in  as]icct  and  behavimir.  Tbe« 
cases  are  often  very  chronic,  and  they  are  must  difficult  to  cure. 

Various  arooeb:ie,  infusoria,  and   other  micn>Hii-gani.sniB  liare 
descriliCfl  in   cftlitis  and    may   )>orhaps   he   the   cause  of  the   di 
When  the  inftumniation  is  limited  to  the  sigmoid  it  has  boon  di^ 
with    the    name    sigmoiditis,   and    no    doubt    the    long    ret«ntioa 
faecal  matter  here  and  in  thn  n^ctum  Inads  to  some  inflammation,  bat 
any  symptoms  diio  to  such  sigmuiditis  or  pn>clitis  aix' '  usually  over-, 
sliadowod  by  those  of  the  constijiation  i^tc  Pericolitis,  p.  t<t]5). 

The  remler  must  not  suftpose  that  simple  colitis  ia  aln'avs  so 
aa  the  jdrnve  descrijiiiou  might  l«id  tis  to  auftpcd;  but  the  diffentire 
is  only  one  of  degree.  The  majority  of  eases  arc  miKl,  when  th* 
symptoms  are  all   lees  inteuse ;    and   {trobably    many   casea  of   sl^l 


dmrrttueii,  which  it  is  difficult  to  classify,  are  i-ealiy  iiutances  of  luild 
colilis.  On  the  other  hand,  the  diarrhoea  may  ba  uncontrollable,  and 
tho  patient  may  die  from  exhaustion.  1  once  wtw  a  man  who,  when 
convalescent  from  a  eevcre  and  prolongl^d  attack,  died  with  all  the 
»yiuptoias  of  pulmonary  emlKiHsni. 

DiagnosU. — This,  as  a  rule,  \&  not  diflicult.  The  diaeaM  is  known 
from  ulcerniivo  colitis  by  its  sudden  onset,  by  the  lai'go  amount  of  mucus 
in  the  motions,  by  the  early  appearance  of  blood  in  the  case,  and  also 
l>ecau8e  under  appropriate  treatment  it  generally  yields.  I  ti  England  acute 
dysentery  is  hardly  likely  to  cause  much  confusion  ;  but  the  "meat  wash- 
ing" character  of  tho  stools,  the  burning  pnio  in  the  rectum,  the  intense 
tenesmus,  and  the  constant  deaire  to  go  to  sloul  even  when  nothing  is 
passed,  should  prevent  a  mistake.  Nevertheless,  we  often  see  severe 
casps  of  diarrbopa  in  peraottn  who  have  had  dysentery  .ihraid  ;  and  I 
think  that  tliose  who  hare  \\w\  dysentery  are  [««-ticuiiirly  liable  to  colitis. 
I  have  seen  some  extremely  Uid  cases,  but  under  vei-y  strict  treatnient 
fur  the  colitis  the  patients  all  recovered.  The  character  of  the  motions 
and  the  sudden  onset  ilistingiiish  colitis  from  enteric.  It  shouhl  never 
lie  forgotten  that  malignant  disease  of  tiie  bowels  often  presents  itself 
in  such  a  guise  a«  to  lead  to  crroni)  of  diitguositi.  1  have  known  a  cii»e 
diagnowd  as  colitis  turn  out  to  Ihj  chronic  arscnicid  ]>oisf»iing. 

The  profftuisis  is,  as  a  rule,  good.  Recent  acute  cases,  except  in  the 
rare  instances  in  which  they  are  fatal,  recover  quickly ;  but  in  case« 
allowed  to  become  chronic — and  often  the  disease  has  lasted  many 
months  before  it  is  seriously  taken  in  hand — the  jjalients  require  rest 
in  bed  and  milk  diet  fitr  many  weeks. 

The  Irfiihiirut  should  lie  on  the  same  general  principles  as  that  of 
diarrhoea  (p.  668).  The  patlenti  must  be  kept  absolutely  iu  l>cd  until  the 
<ltarrhova  has  stopped,  the  molioua  are  m'cII  formed,  blwid  is  no  lunger 
jNUsed,  and  the  tem{)er;iture  is  normal ;  and  longer  still  if  he  has  had  a 
severe  attiu.-k.  Wannth  to  the  abdomen  is  wry  desirable.  He  should 
consume  nothing  hut  milk,  and  should  nut  take  more  than  two  Huid 
ounces  at  a  lime.  The  total  daily  amount  will  depend  upnn  ihit  acute- 
nees  of  the  attack  and  the  general  condition  of  the  p.itient ;.  usually  he  can 
take  fi-om  two  to  throe  pinl«  a  day.  A  gtxxi  way  uf  checking  the  diiirrhoea 
is  to  give  some  liiudanuni  with  fifteen  or  twenty  gniins  of  carbonate  of 
bismuth  suspended  in  some  muciliige  every  four  hours  ;  the  comjmund 
kino  powder  is  also  very  v.-iliwhle  :  if  the«e  drugs  fail,  a  suuch  and  opium 
enenm  will  often  succeed.  .Should  opium  for  any  reason  be  contra- 
indicated  compuumi  catechu  [lowder  is  very  UKcfuJ.  I  have  tried 
waiihing  out  the  large  bowel  with  a  tepid  satumted  solution  of  boracic 
acid,  but  I  do  not  think  there  is  much  advantage  in  this.  All  astringent 
drugs  should  be  omitted  us  soon  as  possible,  for  the  constipation  chat 
follows  colitis  is  usually  very  troublesome.  It  is  Itcat  rolievwl  by  a  rectal 
injection  of  six  or  eight  ounces  of  \rarm  olive  oil  or  a  dnwhm  of 
glycerin.  A  long  holitjay  among  new  and  interesting  surroundings 
grejttly  aids  the  convalescence  in  the  neurotic  cases. 


Secondary  colitis,  by  which  I  raeaii  lliat  which  occiira  either  Itj 
extension  fi-om  neighbouring  part«  or  in  jis^ociaiioii  with  some  gnvt 
morliid  crmdition,  ift  r»crastot)Ally  seen.  Amnog  the  records  of  antopoii 
at  Guy's  llospluil  1  find  the  following  varieties : — 

i.  ColHi^  due  to  Diftd  £rUiiAi/>n. — I  made  u  ito&t-tuortem  exMiiuutxAi 
on  a  woDtJin  who  died  from  svi-Hllnwing  mil^jhuric  acid.  .-Vll  along  thi# 
greater  cun'ature  the  whole  thicknei^ii  of  the  stoniAch  was  ^tiipynoua, 
and  the  transverse  oolon  was  red  and  black  on  iu  exterior,  and  acat 
iuHanitvl  f>i\  its  inner  aiirface.  The  atoniach  was  in  contact  with 
colon.  Thy  small  intestine  wa.t  Tmaffecte<l.  no  it  njnieiiTMl  that  the 
of  the  acid  had  ftpratd  through  the  walls  of  the  stomach  to  the  tnuicwrte 
colon  (AH).  Proctitis  may  lie  gonoiThocnl,  and  then  it  lutially  »>|ircMl> 
directly  from  the  vagina. 

ii,  CoJUh  due.  to  iJinri  JrriUitinn. — There  is  in  the  ninscum  at  finr's 
Hospital  the  colon  of  a  man  who  died  in  11*27  with  severe  diiurlMM, 
iiiduce<l  by  large  duses  of  purgatives  given  to  ororcomo  severe  coiMtip» 
lion.  The  colon  is  black,  gungixuiuus,  and  sluughy.  Thu  colon  may  aUo 
be  int1amc4l  as  the  result  of  corroHJVG  eublimate  or  arsenic  given  by  th« 
mouth,  even  when  tlio  small  intestine  is  unaffected  ;  pro1>ably  becAOW  Um 
poison,  after  hnving  been  i^bsorbed  higher  up,  is  excreted  into  the  ook* 
The  proctitis  due  to  Oji/nrh  and  IHVutrzin  (inlr  Vol  II.  Part  II.  pt  8T5]t 
and  that  due  to  direct  injury,  are  examples  in  point.  The  ^*nrwtitf  of 
proctitis  are  not  dest'iiiMNl  in  any  detail  here,  as  they  are  ti&iiully  «oih 
eidered  in  lextboi^iks  of  sni-gcry. 

iii.  There  is  a  form  of  acitlr  aJUa  musoeiiiUtl  iri/A  ^ptk  ur  pt/ttrmk  rm- 
ditiom.  Of  the  five  following  ex»m[Jes,  the  first  three  are  instanoos  ol 
an  early  rtage  of  the  pnwesft,  A  woman,  aged  -in,  was  A<lmitt«4|  mida 
Mr.  l>a\'ies-L'oUey  in  1.S83  with  chronic  cystitis  and  suppurative  prrlftw. 
"Rather  intense  colitis,  the  mncuutt  niembnine  Wing  rough,  granuUr, 
eechymosed,  and  swollen,"  Was  founcL  In  168G  a  ^rf  \r»s  admitted  fir 
an  extonBive  bum.  Tliree  (iuys  before  death  she  was  seined  with 
vomiting  and  diarrhoea.  There  was  pus  in  the  right  knee,  the  coloa 
was  vascular  in  |>Htches,  the  solitary  glands  were  enlargpil,  and  Vr 
Ooodhiirt  thought  the  conditiiwi  one  of  early  iuHamnuuion.  In  th« 
same  year  a  girl  died  from  cancrnm  oris.  The  c*jlon  was  inj«:l««i 
tliickuncd,  and  covered  with  flukes  i;f  lymph.  Also  in  \^^6  a  boy  wu 
admitted  for  compound  comminntod  fmeture  of  the  right  tilna  anJ 
fibula.  Pyaemia,  with  pus  in  several  jnintA,  nppcanMj.  and  he  died  « 
fortnight  after  admiwion.  The  mucous  membrane  of  the  rectum  was 
rough,  thickened,  and  vusculnr,  with  numerous  niinnti^'  ulci-n^  nnd  pal^'-bcs 
of  yellow  lymph.  Hi,L:hcr  up  in  Uie  colon  there  were  simitar  Init  li 
severe  patches.  Thei*«  was  a  large  patch  in  theeaectim  ami  truinv  sir 
in  the  colon.  Dv.  Ciriu<lbjtrt  remarks  that  the  ki<iiieys  were  exaeily 
some  I  described  In  the  26lh  vol.  of  the  7'mfu.  rath.  ^. ;  that  »  to 
say,  scattered  throuuhont  the  organs  were  numerous  patchm  oop- 
sisting  of  an  outer  red  zone,  then  a  yellowish  zone,  juid  moat  CMrtikU^ 
a  brown  nreji.     A  «till  more  extreme  colitis  oocurre<)  in  the  caM  of  a 


womiui  aged  28,  who  was  admitted  under  l>r.  Gulnbin  in  IH^t^  with 
pelvic  abscesses  and  {wriloniLts  fi-oin  goiiuirhoea.  Iti  the  caecum  and  for 
two  feet  above  it  the  mucoiis  membrane  wbb  slougliiug ;  ;ind  from  l»oyond 
thii!  tn  the  anus  the  colon  vas  acutely  inflamed,  its  walls  were  oedematous 
anil  thickened,  and  its  mucous  surface  was  greyish-yellow  with  imtches  of 
subniucmiit  hiieitiorrlui^c.  The  mucous  luembmne  was  sepurutiiig  in 
shreds  in  many  places.  It  will  be  noticed  ihnt  tlirre  eai;ct(  bail  no 
remote  pvaemie  Ic-sioim.  In  no  eiiso  is  it  possible  to  lix  the  duration  of 
the  colitis.  It  h  noteworthy  that,  although  this  is  a  rare  condition, 
three  cases  occurred  at  Guy'd  in  \i<ti&. 

iv.  Arttir.  a)lUis  sometimes  occurs  in  itJ!&)ntiiion  mtfi  fiti^hi's  (UtMit. 
A  man,  about  59,  had  chronic  Brijijht's  disease ;  he  paased  large  quantitiea 
of  u)ucu»;  the  surface  of  the  colon  down  to  the  rectum  was  covere<l  \vith 
mucus  and  catarrhal  products.  Another  case  was  that  of  a  man,  aged 
31,  who  had  gout,  granular  kidneys,  and  mitral  stenosis;  there  was 
much  bloofiy  diarrhoea.  After  death,  at  the  lower  part  of  the  descending 
colon  there  was  injection  of  the  mucous  mcmbnuic  and  a  small  quite 
sU|>urficial  idcer ;  noiu*  the  rectum  waa  another  juitch  uf  injection  and 
another  small  nicer.  The  Ony's  Itospit^d  ^fn»enm  contains  three 
specimens  of  colitis  in  Itri^lit's  disease.  The  titst  wha  from  a  man.  aged 
S2,  who  had  largo  white  kidneys.  The  colon  happened  to  bo  sacculated  ; 
it  was  thickened,  and  had  many  sloughs  on  its  niu<.'^jus  menibranc ;  they 
were  for  the  moat  part  on  the  prominences  between  the  sacculi.  The 
second  was  from  a  man,  aged  4^,  who  aIm)  had  UiImiI  nephntis  ;  the 
colon  was  intliimcd,  ploughing,  :ind  in  pnrU*  black  and  gangrenous. 
The  third  wits  from  :i  man,  agal  'I'y,  wlio  hwl  tub;d  iukI  interstitial 
changes  in  his  Iridneys.  Here  also  sloughn  were  present  in  the  colon, 
and  there  w:is  Miperticial  ulceration.  Sometime«  the  colitis  of  Hright's 
disease  Is  associated  with  acute  inflammation  of  the  small  intestine,  as 
in  an  instance  recorded  by  Dr.  Goodhart  (33). 

Perhaps  M)me  of  these  cases  should  bo  regarded  as  an  early  stage  of 
idcerative  coltttii,  which,  as  I  shall  presently  shew,  may  l>e  aMociated 
with  chroiuc  iJHght'a  disease.  Acute  colitis  is,  I  think,  not  so  rare  a 
complication  of  Bright's  diseoM  as  is  commonl}*  uupjvoM'xl,  but  as  the 
patientA  are  usually  extiemely  ill  from  nephritis  very  little  can  be  said  of 
the  symptoms.  In  all  the  ciises  there  was  severe  diairhix^ ;  this,  how- 
ever, is  a  symptom  of  imiemia,  and  moreover  purgiUives  arc  ordered  for 
many  cases  of  Bright's  disease.  Yen,'  little  ittresH  can  be  laid  upon 
faaemorrfaage,  as  per!*on«  with  Bright'i*  disease  may  bleed  anywhere. 

V.  CWiVm  m  (Uioruiffl  talk  purmiumut  in  extremely  mrc  caws,  but  I 
have  seen  piievmionia  Ubliercd  in  with  diarrhoea  probidily  due  to  pneu- 
mococcal colitis.  Two  specimens  are  to  be  found  in  mir  museum  ;  one 
from  a  man,  aged  30,  admitted  for  pneumonia:  his  febrile  symptoms 
lessened,  but  severe  diarrh'ica  coming  on,  he  .vink  intu  a  typhoid  condition 
and  died.  The  whole  of  the  large  intestine  was  acutely  inflamed,  and 
shewed  a  few  small  rounded  ulcers.  In  the  second  case,  on  tlie  eleventh 
day  of  the  illnesa,  diarrhoea  set  in,  and  ux  day«  later  the  patient  died. 


The  colitis  had  (iroceoded  to  Ae  stage  of  the  formation  of  shallow  ulcere. 
That  the  pneumococcits  can  attbct  many  parts  of  the  body  is  well  kiiowa. 
Perlmps,  therefuie,  it  uiuy  directly  utlac-k  iho  culoii.  It  is  posaible,  bow- 
evor,  tliHt  !H>uitf  uf  tliu  xpecinieas  of  colitis  found  in  the  ^Kxlies  of  persotw 
dead  of  eepticaamia,  Bright'a  di^en^e,  or  pneumonia,  inay  repuMont  earij- 
stages  of  tho  mombranonA  colitis  which  may  complicate  these  duduei. 
Acut«  colitia  has  hat.n  known  u>  Vm?  lutsociated  with  tulierculottig  And 
actinomycosis,  and  with  an  alKlominal  aneurysm. 

vi.  If  th«  ailoii  ii  Uirdncafus  it  may,  like  tho  rest  of  thr  Inrdaceoiu 
bowel,  bucomc,  in  vory  exceptional  iustaucvs,  acutely  inflamed. 

IL  Hembranoits  Colitis. — Disea»o  of  the  colon  leading  to  the  [iro> 
duction  of  a  menihraiiy  is  not  very  common.  Two  distinct,  varieuei 
exist :  in  one,  called  dyspeptic  membranous  colitis,  the  membrane  \s>  alwsj 
coQi|)ottod  of  niucu^  there  ib  no  demount inMc  infliuiiinutioii  of 
colon  and  other  disease  is  mrely  present ;  iti  the  second,  which  is  ah 
associated  with  soma  other  giuvc  eotiditiun,  or  is  due  to  direct  injttrj, 
am)  might  therefore  be  called  se<-ondary  membninous  cotitin,  ther«  is 
demonstrable  inflammation  nud  tho  membrane  is  not  compoaed  solely 
of  mucus.  It  is  nut  usual  lo  include  under  the  heading  of  meiubnUKnis 
colitis  those  cases  of  constipation  in  which  when  the  bowels  are  open 
shreds  of  coherent  miieus  are  [lOHsed  with  or  without  rhe  hanl  nuuwos  of 
faecal  matter.     Such  eases  arc  common  enough. 

Dysji^fftu:  meiitbi-atwiut  fx^itU  is  so  called  because  tho  sufferers  from  it 
complain  much  of  dyspepsia,  and  they  pass  membranes  from  tbu  aniu. 
Many  other  names  have  been  UKeiJ ;  a  li£t  of  them  nill  \te  found  in  an 
article  by  Dr.  Light,  who  terms  the  condition  de&fiuaiuatiie  enieritit; 
but  it  seems  to  me  that  this  phi'ase  fails  tu  express  that  distinct  mcoh 
branes  are  |NiS8e(l,  and  that  the  chief  seat  of  the  disease  is  pmhAhly  tbe 
colon.  Many  references  are  given  by  de  Uingenhagen,  who 
enumerates  the  several  names  which  have  boon  applied  to  tbe 
snch  :ire  mucous  c«dic,  glairy  enteritis,  glutinous  diarrhoru.  mncons 
tion  of  the  intestine,  and  intestinal  croup,  rerh/ips  the  most  acctirate  n 
mucD-meinbrunoiis  entvr-o-euHtis,  but  iiuismuch  as  tbe  nieinbmncft  m 
idways  (ximpoiied  uf  mucus  and  the  di»eiu»c  is  usually  limite^l  tn  the  col<ni. 
this  cumlierKome  name  may  bu,  ami  usually  is,  shortene<l  tu  meraliran<ina 
colitis.  Hut  in  using  it  we  must  remember  that  the  membnuu^  are 
comfMsed  of  mucus  and  are  i|uiie  different  from  thoee  piu««d  in 
secondary  nienibrunous  colitis,  and  thai  there  is  in  this  diaeue  no 
demonntnible  iidluuimation  of  the  colon. 

The  di-sease  u.MtaIly  begins  between  the  Age«  of  30  ami  40  ;  it  is 
rare  over  oO.  but  1  tuive  seen  i«o  vnaet  over  70  ;  it  is  cfmimuncr  tv 
women  than  in  men  in  the  proportion  of  5  tu  l.und  in  private  than  m 
hitspitiil  practiee.  It  is  rare,  but  no  doubt  is  oft'en  overlooked.  In 
rhiliirt>n  it  is  excessively  raro,  for  (klwards  found  that  out  of  111  otoe^ 
only  six  wore  under  the  age  of  10 ;  of  my  GO  cases  one  only  was  under 
10.  The  distinguishing  fctiturc  of  it  is  that  mcuibrantm,  which  thr 
patient  usually  cuUs  "skins,"  are  passed  from  the  anus.     One  potimt 


thought  be  was  pusiiig  pieces  of  tapeworm ;  nnd  this  gives  a  good 
notion  of  the  common  conaiswnce  and  colour  of  the  membrane,  which, 
however,  may  be  brown  from  faecal  staining'.  In  an  extreme  tftSL- 
it  fonn«  a  complete  tubular  cast  of  the  iiitcHtiiic,  uatialty  ft-om  otic  to 
six  inchcj  long:  but  au<:)\  tu1>»s  have  been  known  to  bu  ftevenil  feel 
in  length,  and  sufficiently  thick  and  tenacious  to  admit  of  their  being 
held  up.  The  wall  is  occasionally  laminated,  and  pieces  of  faeces  may 
be  detected  between  the  lamiiiao,  shewing  that  th^y  have  lieen  laid  down 
succeasively.  Fae<:al  matter  may  also  be  found  in  the  interior  of  tbt* 
tubes,  the  diameter  of  which  may  be  anything  up  to  li  inch;  and 
the  thickness  of  wail  vuries  from  an  o.xtrcinc  tenuity  lo  one-fourth  of 
ail  inch  ;  ibe  end  may  be  well  defined,  but  often  it  Bhades  oft'  into  a  soft, 
transparent,  gelatinous  material  The  tubes  nwiy  he  marker],  apparently, 
by  the  valvulae  conniventeis  or  they  may  have  a  sacculated  appearance, 
indicating  their  origin  in  the  colon ;  Iticir  outer  surface  is  smooth,  the 
inner  is  more  rough,  probably  from  the  attrition  of  the  faeces.  Either 
with  or  without  the  tubes  shreds  uf  all  shapes  and  sizes  may  be  passed, 
but  in  all  essential  chjiractenfltics  they  are  the  aame  as  the  tubes.  Ofttui 
several  jjieces  of  membrane,  when  passed,  are  i-ollcd  up  into  a  solid  IkvU. 
Under  the  microsco[>e  the  mcmbrancii  arc  tnuisparent  and  structure Uiiit : 
embedded  in  them  may  lie  seen  minute  fragments  of  undigested  food  and 
faeces,  aome  cells,  free  nuclei,  pnirefacttvo  micrn-organisms,  phosphates, 
and  cholesterin  crystals.  The  cells  are  a|j]jarently  the  epithelial  colls  of 
the  large  intestine  which  have  undergone  fatty  dcgcneiuliou.  Groupa  of 
ibem  may  \nj  seen  compressed  together  in  i-ows.  When  the  inner  surface 
of  the  membrane  is  magnified  it  a])|)eai-8  to  ho  rotioulaU),  and  presents  at 
regular  intervals  depressions  or  even  perforations  which  clearly  corre- 
sfMud  to  the  mouths  of  Liel^crkiihu's  crypts.  Often  the  cells  previously 
described  are  grou|>ed  around  these  o^ienings  in  such  a  way  as  to  shew 
that  the  lining  of  a  follicle  has  been  cast  ofl'  and  become  incorporated  in 
the  membrane.  In  Dr.  (loodliart's  cose  the  pits  wore  much  hu'gcr  than 
hejdthy  follicles,  from  which  it  would  appear  that  the  follicles  lutd  been 
distended.     Chemtcidly  the  memlirane  consists  of  mucus. 

The  reader  who  witches  to  picture  to  hiiuseifa  finticnt  stifl'ering  from 
this  disease  shouhl  have  in  bi^  niinil  a  chronic  dyspeptic  woniaii  of  a 
depressed  turn  of  mind  and  suft't-ring  from  const-ipiilion ;  though  the 
ma!ii<ly  may  also  occur  in  the  buny,  energetic,  nervuu«  subject.  The 
fi/mptcnis  of  the  chronic  dyspepsia  are  that  the  patients  are  jw)4»r  eaten*. 
Ittlicving  that  iirst  this  and  ibeit  that  article  of  food  disagrees  with  tliem. 
so  that  their  diet  soon  1>ccf)mes  very  limited  in  choice  and  quantity  ;  ihey 
are  ustudly  amiemic,  thin,  and  complain  of  the  cold  ;  the  tongue  is  piilc 
and  covered  with  a  veiy  white  fiu ;  and  the  bowels  are  nearly  always 
consti[iatud,  often  very  severely  ;  but  the  consil]Ktiion  is  occasionally 
alternated  with  mild  diarrhoea.  In  rather  nire  ciujcu  there  is  no 
constipation  but  only  diarrhoea,  and  the  patient  then  usually  traces  the 
unset  of  the  disCiise  Uj  an  attack  of  diarrhoea.  Some  |)atients  suiTer 
from   an    irntable  bUidder,  and  may   pa^s   much  rancus  in  the  urine- 
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Da  Ooeta  toentions  a  sense  of  mTi-iicts)  ami  even  Acute  tviidemeu  m 
the  aMomen  as  occiaeional  Eymptoras,  anrl  he  states  hIbo  ibMt  nuffcrvn 
from  this  disease  are  very  liaMe  u>  Ixtils.  They  are  nf  usn  taciturn,  rarely 
have  liuoyaiit  spirits,  atid  not  infrequently  suffer  from  preat  depre«»o. 
taking  a  gloomy  ^iow  of  life  and  uxaggemling  the  importance  of  trifles 
Thest!  dyspeptic  symptoms  and  this  frame  of  mind  are  more  or  lew  cob- 
staiitly  with  the  patient,  but  there  arc  exacerbations  fmm  time  to  time, 
during  which  there  is  much  atMlominal  piun,  usually  griping,  generally 
somewhert^  in  the  course  of  the  colon,  and  often  coming  on  a  long  vrhila 
after  food;  the  abdomen  is  tender,  especially  over  the  colon  ;  flutiilencf  ii 
troublestirae,  the  loss  of  appetite  and  constipation  are  still  more  markiTd : 
the  patient  nuiy  complain  of  niiusea,  or  sulFer  iri-im  vumiting  ;  tho 
tongue  is  more  furred,  and  may  be  rather  red  ;  and  the  meutol  dcpn^t 
and  feeling  of  general  wairinefw  are  very  pronounced.  jUter  so 
time  the  patient  notices  that  the  "skins  "  are  pasHeii  by  the  bostrol.  In 
mild  case  this  last«  for  a  few  days  only,  during  which  the  dyspeptic 
sj-mptoms  may  be  lesa  marked ;  she  is  then  realored  to  her  usual  fe«bl« 
health  till  another  attack  comes  on ;  but  in  more  severe  cases  the  pfUM^ 
or  membraneji  and  the  other  symptoms  continue  for  weeks  or  innnOu, 
and  much  bright  blood,  which  has  clearly  come  from  low  down  in 
the  bowel,  may  be  seen.  In  fact^  sometjmes  wtico  tlio  lioweU  aro  open 
nothing  but  blood  and  membranes  are  passed.  Two  Fatal  cases  I  ban 
seen  seem  to  shew  that  the  membranes  are  passed  soon  aftor  the/  an 
formed,  for  hardly  any  wore  found  at  tho  autopsy.  The  mombraiiM  to 
the  motion  are  often  compressed  into  a  tight  ball  about  tho  ^4120  of  a 
nutmeg  ;  and  when  faecal  matter  is  ^uAsed  it  is  in  the  form  of  a  frw  nnall, 
bard,  scyltdous  masses  with  pieces  of  membrane  l>etweon  them ;  evmi  if 
ordinary  fiuices  do  come  away,  the  first  part  of  the  motion  usually  ciitMiiiui 
of  membranes  only,  or  of  the  thick,  transparent,  teruicious,  jelly-Uka 
material  that  occasionally  takes  their  pliuv :  in  T>r,  Shingleton  Smiths 
case.  ho\ve\cr,  the  faeces  sumelimcs  preccdod  the  incnibnun:s.  While 
passing  them  the  patient  is,  for  the  most  part,  imuMially  constipatm),  and 
often  takes  enormous  quantities  of  purgatives,  but  occasionally  the  Itowdi 
may  he  op«*no^l  two  or  three  ttmns  a  day.  Tho  act  of  defecation  is  oft#n 
excessively  [Hiinful.  I  have  known  a  patient  sit  on  the  watercloMt  for  a 
couple  of  buui'a  autfering  from  agonii^ing  griping  (win  Iwfore  a  motion 
consisting  of  enough  blood  an<]  mnrus  to  fill  a  half- pint  mcnjure  was  paasod. 
She  often  iwed  a  moqihiii  jfulM-ulancnns  injection  immediately  before 
defecation,  and  twice  ?hi'  faint»'d  in  the  water-dwet  from  the  severity  td 
tho  pain.  Occasionally  the  faeces  are  veri'  jKiItt.  A  rectAl  examinAtion 
reveals  nothing  abnormal.  Tho  abdominal  gi-iping  (inin  is  usQaUy  len 
after  the  Iwwels  have  been  opened,  and  for  a  few  hours  the  patient  may 
feel  a  trifle  bettor ;  but  otlierwiso,  uii1cj«  the  ciu^e  be  mild,  tho  general 
itymptoms  preitetit  no  such  rcniitisinns.  and  a  dull  consL-tnt  pain  is  often 
present,  but  in  raiu  in*tJUH'es  there  is  no  i»aiu  of  wu-  kind.  Dr. 
Cioodhiut'a  |)Atient  coraphiinod  of  f&eling  cold,  and  Hometimes  hod  ngon 
when  The  bowels  were  relieved.    It  is  common  when  the  hawl  is  placed  on 


the  HlKlomon  to  find  th»t  tliu  sigmoid  and  even  ihc  descending  colon  feel 
thickenud  and  ciui  Iw  mlled  alK)ut  under  the  himd  like  a  saiiaage.  This  is 
not  due  to  any  actual  tliickcntng  but  boc&u«$c  it  is  tightly  conirai-ted. 
One  patient  jiassetl  a  tno<ler.ite  amouut  of  uric  «cid  gmvel.  Dr.  Lt^ht 
%ya  that  aii  excess  of  iirtitc^  inay  bu  prc»ciit,  and  th»t  the  subjoctu  of  this 

^disoase  are  liable  to  urticari».  With  these  exception:^  the  funetioiiH  of  Llie 
l>r«ly  are  usually  nomial.  The  cases  \-ary  very  much  in  Beverity.  One 
inticnt  1  see  occasionally  has  an  attack>  lasting  about  a  neek,  on  the 
average  once  a  yeai*.      In  the  inten'als  she  has  fair  health.     On  the  other 

^hand,  many  patients  pass  thwie  membranes  for  niutitbR,  or  even  for 
my  years;  all  the  while  the}'  are  perfectly  m-eicbed  from  chronic 
tlyspepwiJi,  they  waste,  become  extremely  unnemic,  live  in  cunfitant  droad 
of  defccjition.  and  either  lie  constantly  in  IkhJ  too  Hi  to  move,  or  spend  all 
thfir  money  in  tmvelling  from  health  resort  to  health  resort. 

Certain  as-tociated  conditions  call  for  notice,  and  my  series  of  fiO 
(Sri)  shews  that  these  are  particularly  fr(y|uent  in  patient*  over  50. 
Memljraues  composed  of  mucus  may  lie  jMS^cd  by  those  who  have 
organic  iHscase  of  the  boweU ;  thus,  I  have  seen  them  iMkssed  by  those 
who  have  had  malignant  dise.-wo  of  the  gut,  by  thtiMj  who  hnve  had 
appendicitis,  and  by  those  who  have  had  other  inflammatoiy  masses 
in  the  rtoighbourhoud  of  the  intcatincs.  These  aasoeialions  are  of  great 
importance,  for  if  they  are  forgotten  the  patient  may  las  considfred 
to  be  suffering  from  raombninons  colitis  only,  when  in  reality  serious 
OF'.'anic  diaoaae  is  also  present  Not  only  may  an  ordinary  severe 
attack  of  appendicitis  produce  membranous  colitis,  but  if  the  pro- 
duction of  membmne  take  place  throughout  the  whole  of  the  largo 
fwwel,  the  fonnation  of  it  in  the  appendix  and  caecum  gives  rise  to 
ptiin  and  tenderness  there,  and  the  patient  is  erroneously  thought  to 
have  ordinary  api>endicit)s.  In  such  a  case  removal  of  llie  up|iendix  dues 
not  lead  to  a  cessation  of  the  fonnation  of  membratie  or  to  the  relief  of  any 
of  the  symptoms,  but  if  the  membranous  colitis  be  induced  by  attacks  ttf 
(►rdinary  appendicitis,  removal  of  the  appendi.\  will  elfect  a  ctne.  Over 
lit  |>t*r  cent  of  the  women  atifllcted  n'ith  membranous  colitis  have  trouble 
with  the  organs  of  generation  ;  the  associated  diseases  in  those  organs  are 
most  varied :  pelvic  celliditls,  endometritis,  and  dysnicnorrhoea  are  all 
commoD,  but  the  most  interesting  is  membranous  dysmenurrhoea.  This 
is  mot  with  in  about  1")  per  cent  of  all  cases  of  mombniiious  colitis, 
and  it  is  strange  thar.  the  ]>as«Jtge  of  a  membrane  compo6e<.i  of  mucus 
should  be  associated  vrith  the  passage  of  shreds  of  mucous  membrane 
from  the  uterus.  In  one  cum  the  urine  contained  a  great  derd  of  mucus. 
General  visceroptosia  and  a  floating  right  kidney  are  both  more  often  seen 
in  those  women  who  have  membranous  colitis  than  in  women  gi>nendly. 
jmetiroos  the  various  ivssociated  neuroses  are  so  striking  as  almost  to 

Fsmount  to  complictttions ;  (he  symptoms  of  hysteria,  neurasthenia,  and 
h>'pochondri;u(iB  are  very  common.  One  patient  I  saw  became  inauoe  and 
died. 

The  pasaage  of  iitbstinai  sand  is  an   intcreating  complication   of 


membmiions  colitis.  The  exact  proportion  of  cases  in  which  it  is  paaaed  ii 
not  kuown,  nnd  often  no  trouble  is  ukcn  to  look  for  it^  but  it  cannot  be 
\ms  than  ]0  per  cenL  This  siiiid,  which  is  vury  fiuo,  is  sticn  in  tfa«  Iwd- 
jwin  xvith  the  motion,  from  which  it  may  be  separste^l  by  washtng- 
Usually  it  ut  red  looking  ami  ^mewhsil  like  line  uric -arid  gravel,  but  it 
may  be  dirty  white.  ITie  amount  of  organic  miater  in  Uie  antid  vHt\*A 
from  .to  to  70  ji«r  cent;  the  inorganic  matter  is  almost  all  cidcium  phusphatv 
with  traces  of  calcium  oxalate,  magnesium,  iron,  and  perhaps  silica.  The 
colouring-muttor  is  usually  urobilin.  The  amount  of  sand  jossod  in  ik 
day  may  be  four  teaapoonfuls,  but  communly  it  is  much  luss.  Many 
puticnUt  {)jiH>(  it  for  yeai-x,  but  even  then  not  always  constantly  ;  it  may 
be  pa.>we4l  daily  for  week^i,  and  then  for  woeks  none  may  be  pasMd. 
Althou'^h  milk  ccmtAiiia  much  calcium,  this  sand  is  probably  not  derivvd 
from  tliti  food,  for  milk  diets  iu*c  so  common  and  intestinal  sand  is  so  twe 
It  is  known  that  the  mucous  membrane  of  the  int4:stine  secretes  lime  salts, 
but  why  such  largo  quantities  of  calcium  phtwphate  sand  should  be 
passed  in  membranous  colitis  is  not  clear.  Those  who  ]wls.<>  it  have  a 
severe  degree  of  the  disease ;  it  is  soon  much  nioi-o  comnioidy  in  this  than 
in  anv  other  disorder,  but  it  ULiy  occm*  in  other  chmnic  diseases  of  the 
largo  int{>stine.  It  must  be  carefully  distinguished  from  false  inusetinal 
sand,  which  looks  very  like  it  and  is  met  with  in  those  who  have  {lortaken 
largely  of  pears.  The  vegetable  nature  of  this  is  easily  recognised  under 
the  microscu[H!. 

A  few  of  the  cases  have  pilos,  and  when  the  piles  are  op«nae«l  upr>n 
no  bcnetit  to  the  membranous  colitis  follows  ;  nor  is  thin  »urpri»ing,  fur 
both  the  piles  and  the  membranous  colitis  are  probably  due  to  the  Mime 
cause,  namely,  constipation. 

While  it  is  undoubtedly  true  that  there  may  be  an  excess  of  miicov 
secreted  by  the  inteMinc  when  it  is  intlamcd,  yet  judging  from  wh;it  I 
have  setiu  at  post-mo  items,  from  what  1  have  se^m  in  |iatienE«  wh<i  have 
been  operated  upon,  and  frnm  what  I  have  r«ati  in  publishe«i  de«crii«i«in», 
there  iK,  I  believe,  no  doubt  that  Nolhnagel  is  coiTOCt  in  saying.  "The 
condition  uuiy  exist  without  any  structural  evidence  <>f  enteritis ;  in  that 
case  it  is  really  not  an  inflammatory  process  but  one  that  may  be  tormed 
simply  eolicA  ninon?(a,  or^  as  Ivwald  aptly  suggests,  myxoneurosis.* 
Xothnngel,  like  many  others,  regards  the  disease  as  primarily  a  riervotia 
disorder  with  an  excessive  secretion  of  mucus  from  the  colon  as  one  of 
hs  symptoms.  The  chief  arguments  in  favour  of  this  view  are  that  th<~ 
disease  is  especially  common  in  women  and  is  frei|neutly  associated  with 
severe  and  various  nervous  symptoniK,  f-,;/.  it  and  asthma  have  existed  Hi 
Uie  same  patient,  and  hysteria  and  various  neuroses  are  common  assoeiii 
tioiis,  but  it  must  be  remend>ere<l  that  it  >!<  often  nHaociaUil  with  dis«<a»e» 
of  the  female  jtehic  urgiuis,  t.f/.  pelvic  cellulitis,  which  can  hn  '  '  t 
nervous  origin.     But  there  are  some  strong  reasons  for  r.  l  i>e 

malady  as  a  locid  disorder  of  the  colon :  first,  it  may  undouljictiiy  br 
associated  with  detinitc  organic  disease  of  the  bowel,  r./f.  cancer  and 
appendicitis,  and  when  we  bear  in  mind  the  dose  anatomical  aoociitioa 


D/SEASES  OF  THE  COLON 


8x1 


between  the  upper  part  r>f  the  roctuni  and  the  rest  of  the  pelvic  orgAns 
it  may  be  that  in  some  Cfwes  at  leuat  in  which  these  are  diseased  ihe 
membranous  coliti.s  is  directly  duo  to  such  disease.  Secondly,  this  form 
of  colitis  is  idiuost  :dways  ussociatud  with  conslipatinn,  mid  in  a  few 
cases  it  appears  directly  tfl  follow  some  diarrhne.il  disorder.  An  argument 
against  the  view  that  constipation  it;  the  caiirtc  '\%  that,  although  con- 
stipntion  is  so  fretjuent,  membranous  colitis  is  not  common ;  hut  a  very 
Hlrong  reason  for  regar<Iing  the  tonstipaiion  a«  causative  is  tliat  all 
succcssfnl  modes  of  treatment  are  local  and  have  for  their  oltject  keeping 
the  large  bowfl  empty.  Thirdly — hut  this  is  not  a  strong  reason — in 
some  cases  there  are  two  abnormal  secretory  roaidts,  viz.  an  excess  of 
mucus  and  mn<!h  calrinm  phfwphate,  and  perhaps  it  is  a  little  more  likely 
that  these  would  both  follow  a  local  cause  than  a  functionid  disease  of  the 
nervous  system.  It  would  be  much  against  reganling  the  disease  as  local 
if  it  could  be  shewn  that  when  it  follows  local  disease  uo  nervous 
symptoms  are  present,  but  this  biis  not  been  done,  and  certainly  could 
not  he  done  in  all  oasics.  Prolwibly,  therefore,  the  dise;ise  is  primarily  a 
local  disorder  of  the  large  intestine.  In  this  opinion  I  am  supported  by 
Tnttle. 

pTot^am^. — The  disease  is  hardly  ever  fatal.  In  not  one  of  my  60 
cases  did  the  disease  itself  kill,  but  about  a  thinl  of  the  cases  were  not 
benefited  by  treatment ;  rather  over  a  half  were  cnred,  and  the  remainder 
were  much  im|)roved  ;  other  authors  record  more  favourable  results,  but 
niy  cases  were  all  siifljciently  ill  fur  a  liecutid  opinion  to  be  sought.  By 
far  the  most  important  point  in  estimating  the  prognosis  is  the  duration 
of  the  disease.  When,  as  often  happens,  the  patient  has  siitfci-ed  fur 
years  Iteforo  proper  treatment  is  begun,  recovery  is  rare :  on  the  other 
hand,  if  the  patient  has  not  been  ill  long  she  will  proV>ab]y  get  lietter. 
Men  do  Iwtter  than  women.  Age  docs  not  affect  the  prognosis.  Other 
things  being  eqtml,  severe  cases  arc  more  dilficult  to  cure  than  mild. 
Sometimes  many  months  of  treatment  are  necessary  before  iniprovcmenl 
begins.     If  the  patient  ilie,  it  is  from  some  associate^]  condition. 

Trt*itnn')it. — lietween  the  attacks  the  patient  should  in  all  respects 
lead  as  healthy  a  life  as  possible.  She  should  take  plenty  of  outdoor 
exercise  of  a  kind  to  interest  her  and  take  her  nut  of  herself ;  riding 
or  playing  golf  is  infinitely  preferable  to  dull,  solitary  walks  taken 
merely  for  the  sake  of  the  exercise.  The  diet  should  be  ample ; 
most  of  these  patients  decline  first  one  article  of  food  and  then  another, 
until  at  last  their  dietary  is  so  restricted  that  ihey  are  not  only 
underfed,  but  their  digestive  powers  are  overtaxed  in  some  (lurtlcular 
direction.  An  obviously  indigestible  dietary,  such  aa  one  consisting 
largely  of  rich  dishes,  or  an  undue  preponderance  of  sweets,  shoidd 
bo  avoide<l ;  but  the  [tittient  should  jjai-lake  of  any  ordinary  food  that 
is  put  before  her.  It  should  he  well  cooked,  and  the  meals  should 
be  made  as  tempting  as  possible  to  the  slendrr  appetite.  Even  if  it 
be  an  effort,  she  must  eat  well.  She  should  have  her  mei\ls  at  rcgtUar 
times,  and  should  go  to  bed  early,  and  always  have  eight  hours'  sloop. 
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Some  h&ve  adv-ised  tbat  the  food  should  bo  predigested,  and  otben, 
as  von  Noorden,  havo  advised  tfaiit  tbo  diot  should  contain  much  bulky 
indigestible  food.  I  hnvo  known  lH)th  tlicsQ  ssucciicd,  hut  onlinnry  diet 
aticoeeds  aa  oruui  lu  either,  and  h»s  the  adv.iiitage  that  it  iloesi  nut  £o«t«r 
valotudin&rian  liabJK  As  theso  pari<«iiti;  are  ^irays  worse  if  they  are  idle, 
thcv  should  hiivo  »oinc  oucupatioii  tlua  will  constAntly  employ  ibo  mind. 
Ctirt.H.iidy  in  aonie  cfliies  tho  daily  piiasagc  of  hi^li-froqutmcy  currpnu 
through  the  iihdumen  seems  to  help.  A  holiday  uid  change  of  scene  to 
some  such  bracing  |)Uce  as  SwitzerUnd  or  Norway,  or  a  yachting  eruiw; 
are  oftori  of  the  ^Teatest  bcnetil.  Indeed,  these  pntJonts  derive  mncb 
iH-'nefit  frum  such  a  holiday,  evun  when  they  are  not  (wasing  metubraiiea 
In  every  chho  the  attempt  should  bo  made  to  keep  tho  larp*  bowel 
empty,  ratients  rarely  improve  miles.')  this  is  done.  The  simplest  uicaa^t 
is  to  give  casior  nil.  The  piitlent  should  Uike  it  every  morning  on  wakinj!. 
and  if,  as  many  people  do,  she  wakes  about  five  A.U.  and  fulls  asleep  again, 
she  should  tiike  it  about  five  ;  the  dusB  should  be  such  as  to  enstinl  tlua 
the  boweld  are  o|»n  conifortahly  and  thoroughly  after  breakfast.  It  drt« 
not  matter  how  it  \f,  taken,  hut  often  half  an  ounoe  or  an  ounce  is  re^iutrsd. 
Tliis  is  certainly  by  far  the  beat  drug  fur  tliis  disease,  and  many  hare 
recovered  as  a  result  of  the  use  of  it.  Therefore  even  if  at  first  it  is 
disliked,  efforts  shonhl  he  miide  to  overcome  the  distaste  for  it.  If  ihia  !• 
im|>os3iblo,  sulphate  of  magnesium  may  Ik:  employed  instead,  and  if  this 
too  disagree,  calomel  overnight  should  lie  tried  ;  but  whichever  drug  be 
finally  chosen  it  should  be  given  for  many  months — indeetl,  some 
patients  find  they  keep  in  liest  health  if  they  take  rj^tor  oil  fvery 
morning  constantly.  A  very  considerable  propoitiuu  of  those  afflicted 
with  this  disciuu  recover  if  they  take  castor  oil.  but  should  it  or  other 
aperient!!  fail  then  the  large  bowel  should  be  washed  out  daily  for  a  few 
weeks.  If  this  is  dono  in  Rngland.  ptjiin  water  of  a  tenijientture  of 
100  F.  is  best,  between  one  anil  two  [>iritii  lieing  used,  ilcdicated  waters 
often  do  harm,  and  lavage  in  iIiIa  country  is  never  so  suecessful  as  it  ii 
when  carried  out  at  Pinnibii-res — indeetl.  if  simple  aperiente fait  the  patieat 
should  make  every  effort  to  go  to  Flombi^ros,  but  tbo  •eoBon  only  huts 
from  May  to  September. 

For  a  severe  case,  rest  in  be<l.  morphine  injected  suboutaneously,  and 
the  application  of  hot  fomentations  to  the  abdomen,  may  W  neoesaary  ; 
but  opiates  should  n^t  be  prcjM.'i'il«e<l  unless  they  arc  absolutely  necensarr  . 
for  not  otdy  <lo  they  iucreaiie  the  con><ti|mtiun,  but  sufferen  {roni 
membranous  colitis  are  just  the  siort  of  people  who  may  become  aildictcil 
to  an  excessive  use  of  these  agtmtA. 

^^^len  the  patient  haa  tried  all  other  means  of  relief  withoni  suc-c**, 
and  wheu  fmfToring  is  so  great  that  life  ih  a  burden,  the  colon  may  be 
opened  on  the  ri^l  side,  to  allow  the  faeces  to  pan  through  the  arti5cial 
anus  Ua  some  montlu,  and  thiia  to  giro  the  diseased  howe)  (s-trnplete 
rest.  The  artificial  anus  may  then  bo  closed.  The  first  pul' 
in  which  this  treatmotit  was  lulopttKl  w;is  brought  Iwforc  th  v  .1...  -d 
Society  in  1A95  by  Mr.  Golding-Binl   and  myself.      The  {ntirtit  wmi 


much  beiiotiitid  bj*  tlie  opomtion,  bat  unfortuiiaicij'  she  diod  {probably 
fi-ora  the  hurstiag  uf  a  pelvic  abiceu  coiiitcclei]  with  old-staiuHnj;  pelvic 
tnmble)  fiv«  weukK  after  closure  of  the  wound.  Dr.  Simpson  has 
publijflted  a  cit^o  in  which  cnlntomy  was  done  for  memhranouii  colitis  in 
Iti'Ji  by  Mr.  Keith,  and  to  him  I  bitliove  Ijelongs  tito  credit  of  bavinj^ 
been  the  firt>t  to  perform  the  opemtion.  Thp  ortifioi&l  anus  vrus  not 
cloHe<l  for  seven  nrid  a  b:df  nioiithi!.  Two  yean  after,  ibe  |iutient  wns 
very  well ;  only  once  or  twice  hud  she  paused  any  nuico-menihranoiis 
matter.  In  February  1806  I  saw  a  lady  who  had  Wen  unsucccsHfully 
treated  for  five  years,  and  whose  life  was  a  perfect  bunlen  to  her.  Kight 
oolotomy  was  [MjHonued,  the  wound  was  loft  open  nearly  a  year,  and 
the  patient  improved  immensely  in  all  rcapecta  for  a  time,  but  about  two 
yi.>ar*  later  tbc  nembiuoous  colitis  rcturnc<l.  Air.  Uoldinj^-Bird  and  I 
hud  BiiutJier  case  which  we  heard  of  from  time  to  time  for  ywirs  after  the 
o|M}ratioii,  and  hor  colitis  did  not  return  after  the  wound  was  closetL 
Oiir  experience  is  thai  the  artificial  anus  should  lie  left  o|)en  for  at  Imisi 
a  year.  There  are  serious  objections  to  this  operation  ;  in  the  first  place 
H  person  with  a  rij{fal^idod  cololomy  may  find  herself  in  a  very  dis- 
gusling  conilition.  for  the  faeces  passed  are  so  fluid  that  she  cJinnot  I^e 
c;i:^ily  kept  clean,  and  the  irriuition  of  the  faecal  mar.ti-r  iii:i.y  make  tiie 
akin  very  sore ;  secondly,  after  the  woiuid  is  closed  the  disease  may 
relapse ;  thirdly,  it  is  quite  possible  that  when  the  disease  has  lasted 
many  years  tlie  patient  has  become  so  accustomed  to  her  neuroses  that, 
even  when  ciire<i  of  her  roombi-anons  colitis,  the  noiu-oscs  may  remain  its 
they  may  after  stitching  a.  kidney.  The  result  is  that  most  pntients 
decline  nperatinn,  for,  as  the  disease  is  tir>i  fuud,  iliey  prefer  the  ills  they 
have  to  those  which  are  unknown.  Should  this  operation  Iir  done,  there 
is  no  need  to  w.'ish  through  from  the  artificial  anus  to  tho  natural  anus, 
and  the  opening  muat  of  course  Ije  right  sided.  Gibson  gi>t8  over  the 
disagreeablo  effects  of  a  right-sided  colotomy  by  making  a  vah'ular  open- 
ing in  the  bowel.  It  has  been  suggcst^x)  that  shutting  oH'  the  Istrge 
bowel  by  shnrt-^ii-cuiting  from  the  lower  jwrt  of  the  ileum  to  the  rectum 
would  be  a  better  mode  of  treatment :  it  is  c-ertalnly  iu  every  respect  a 
belter  operation  :  the  only  objection  to  it  is  that  the  rectum  iUelf  is 
often  diseased,  and  in  a  severe  case  it  would  be  difficult  to  implant  the 
ileum  below  the  disease,  but  probably  it  is  on  the  whole  to  bo  preferred 
to  colotomy.  Souio  operators  have  opened  the  end  of  the  appendix, 
fastened  it  to  the  idMlominal  wound,  and  then  irrigated  from  the  opening 
to  the  anus,  and  fo  have  kept  ibit  large  Imwol  empty. 

Stftmdant  Mfmhranoxi^  OAiU.<.- — This  seldom  gives  riae  to  any  symptoms. 
Patients  atfectC'd  with  it  hardly  ever  pass  membranes  by  stooL 

i.  Injury  u>  tho  colon  may  be  the  cause,  as  in  the  case  of  a  little  l>oy 
admitt«d  under  Sir  II.  Howse  in  1891.  A  cab-wheel  passed  over  his 
aMomcn  and  ho  die<l  in  three  days.  The  muemis  mcmbraneof  the  colon 
was  found  deeply  injected,  and  had  a  thin  layer  of  granul-ir  lymph  on  it  : 
and  the  muscular  ami  serous  coata  were  lacerated  in  several  places.  More 
often  the  injiu'y  is  done  by  some  corrosive  substance,  as  in  the  case  of  a 


womnn  who  swallowed  three  oiinoes  of  ilihite  suljihiiric  acid.  It  wu 
fouml  tliiit,  a  large  portion  of  the  nmcoiis  njembmnc  of  tbo  stomach  wx» 
iJoiached,  and  the  colon  and  the  lower  pail  of  the  iletini  were  covcftrl 
with  fal^e  membrane.  A  wnman  who  was  in  Ony's  Hoqiitnl,  nearly  fifty 
years  ago,  fur  a  strantnilatwl  hernia,  had  taken  much  purgative  meJicine 
and  had  swallowed  a  i(imiitity  of  duck-^hut.  The  hernia  waa  nuily 
r^luccd,  hilt  ahe  dm],  and  the  whole  of  tlu;  colon  and  the  laat  three  fnct 
of  the  ileuui  were  in  a  at^tto  of  mombranons  inflamnvition.  Another 
woman  Hwallowcd  a  ^uaiiliiy  of  corrosive  eublimalo,  and  the  whole  c^don 
w:is  found  in  a  condition  of  membranous  colitis.  The  mercury  was  prob- 
ably alworbefl  high  up  in  the  alimentary  tnict  and  oxcrotad  into  the  eulon, 
which  ia  certainly  one  channel  of  excretion  for  this  metal.  The  ]Himi- 
bility  of  this  is  shewn  by  the  cases  which  Virchow  It-oufiht  boforo  tbo 
Berlin  Modical  8ocit<ty,  in  which  severe  membranous  colitis  was  prunnt 
as  a  iTHult  of  mercurial  {Ktiaoning  following  iniuiction  and  intravaipiMl 
injections  of  corrosive  sublimate.  Liebreich  mentioned  that  he  hnd  pro- 
duc&il  the  s<inic  condition  in  animals  by  subcutaneous  injection. 

ii.  The  pyaemie  varielr  of  secomhiry  membranous  colitis  is  so  neglected 
in  toxt)H>oks  that  I  will  briefly  <|Uote  some  cases  from  the  post-mortem 
records  at  Guy's  Hospital,  1H93. — {</)  A  woman,  aet,  68,  had  Buffon-d 
three  or  four  days  from  a  strangulated  umbilic;d  hernia  of  tht?  tn»nsvcr»c 
coloiL  In  the  L-aecum  and  a8c«nding  colon  there  was  cxt-ensivu  mrm- 
branous  colitis  ;  wheie  the  mucous  membrane  was  not  covered  with  a 
thick  whit«  pollielo  it  was  ro4hlcnc<l.  (h)  A  woman,  aged  .^0,  was  [re- 
maturely  confined  on  duly  24.  She  had  severe  fever  and  ahdomtnni 
jKiins,  and  died  August  2.  With  the  exception  of  the  lower  fMrt  of 
the  descending  colon  anil  the  sigmoid,  the  large  intestine  from  the  anas 
to  the  caecum  was  covered  with  a  greenish-black  membrane.  The  walls 
were  tliick  and  sodden.  The  kidneys  weighed  17  ounces,  and  were  in  a 
state  of  acute  non-supinirative  inflammation.  1892. — (e)  In  a  womut, 
aged  3S,  the  following  events  took  place:  premature  l.i)>our.  craniot^imr, 
version,  subsoiiuent  pyaemia,  death  in  leu  days.  More  than  fifteen  inches 
of  colon  near  the  sigmoid  were  covered  with  disseminatcil  i'  '  'f 
membranous  iiiHamntation  diatributod  upon  heidthy  mucoiis   j  >\ 

The  membrane  w.is  dark.  Oeneral  peritonitis  and  abscesaet  in  the  lirer 
Atid  kidneys  were  also  presonL  {(/)  A  man,  agc^l  71,  hiul  gaaf^reue  of  the 
foot ;  ho  died  from  exhatutiou.  In  the  rectum  and  ngiun  above  the 
sigmoiil  were  irregular  patches  of  membranous  colitis.  The  meml 
were  greyish  and  leather)'.      (/)  In  a  woman,  agod   27,  a  mj  _ 

ovarian  cyst  nipturerl  into  the  peritoneum  ;  she  died  in  five  (bix-s  :  then 
were  patches  of  nicmbranuiis  oxuihilion  in  the  caocuiu  only,  {/)  A 
woman,  aged  61,  Wfis  admitted  on  February  3  for  j>ynria  and  iniititBL 
Ou  Febrtmry  (1  diarrhoea  and  haomatnria  set  in,  and  slie  died  exltaiuted 
on  the  1  4th.  Just  within  the  anus  and  extwiding  for  tbrei"  inches  up  in 
the  rectum  waa  a  Urge  area  of  browmsh-grey  cougnlatiou-tiecr*'^  "    r 

with  congestion  and  submucous  haemorrhages  as  high  sin  ihr  spl<  i 
The  whole  thtrkness  of  the  bladder  was  necrosad,  and  there  wero  ahacea— 


\ 


in  the  kidneys.  1891. — {ff)  A  iriAn.aged  39,  finut  taken  ill  on  March  Stf, 
was  admitted  on  April  2  for  cellulitis  of  tlio  neck ;  this  was  incited  and 
much  foul  pus  escaped.  Death,  April  9.  Noeroeis  of  ihvroitl  cartilage, 
dtic  to  iieutti  suppurative  penVlioiKlritis,  wan  found.  In  llu*  asciinding 
colon  the  mucous  mttmhninu  wiu  reddeneil,  and  there  were  several  whitish 
exudation  patcbea  with  a  nM  hordcr. 

It  is  curious  that  this  batch  of  cases  of  pyaemic  uiembmnous  colitis 
occurred  in  the  post-mortem  room  at  fJuyV  Hospila.]  during  the  years 
1891,  1892,  and  IS93.  Looking  hack  for  many  prenous  years  I  do  not 
find  any  ntfaor  cases.  Wo  hiivc  already  seen  that  in  1  HH<>  there  was  a 
hatch  of  cases  of  septic  non-membranous  colitis.  I>r.  Ooodhart  has 
pointwl  out  how  in  some  |K!rit>d.s  pyaemia  is  frequently  associated  with 
infective  endocajxlitis ;  and  it  appeals  also  that  at  times  it  i«  liable  to  he 
associated  with  colitis  either  simple  or  membranous.  It  is  not  common  in 
either  case  to  meet  with  diurrboca  or  other  symptoms  which  point  to  im- 
plication of  the  colon  ;  nor  is  it  usual  to  find  a  general  pyaemia,  for  in 
none  of  the  membranous  and  in  onti  only  nf  the  simple  cases  was  there 
pus  in  the  joitics.  In  three  of  the  seven  membranoun  cases  the  kidneys 
were  affected — two  had  abscesses,  and  one  was  in  a  stuto  of  non-unppu* 
rative  inflammation  ;  an  interesting  point,  as  one  of  the  simple  cases  bad 
a  peculi;ir  condition  of  kidney  (vide  p  814).  Five  of  the  seven  mem* 
branous  and  four  of  the  five  simple  cases  were  in  women  :  but  pcrhafis  this 
ts  to  he  explained  by  the  liability  of  women  to  infection  tbroujrh  the  pelvic 
organs.  The  niomhninc  usuidly  has  a  distinct  line  of  demarcation,  and 
there  may  be  sevend  membnmmjjs  are-ut  separated  by  healthy  mucous 
membrane.  Some  of  these  CAses  apjiear  to  indiente  that  a  considerable 
amount  of  membrane  may  form  in  seven  or  eight  days. 

iii.  Wilka  and  Moxon  mention  that  memliranous  colitis  may  be  met 
with  in  Bright's  <lisea^e  ;  so  the  simple,  memhranous,  or  ulcerative  forms 
ma,v  complicate  this  malady. 

iv.  Bristowc  says  that  membranous  colitis  may  occur  *rith  pncumonifL 
The  association  of  pneumonia  with  simple  colitis  was  mcntione<l  on  p.  Kl5. 

V,  A  man,  aged  about  27,  died  under  ray  care  from  diafietic  coma. 
The  mucous  membrane  of  the  first  foot  of  the  colon  was  acutely  inllamcd 
and  h>'id  on  it  many  pfitches  of  congtdation-uecrosis.  The  intlamed  urea 
was  ftfaaqily  limited  at  one  end  by  the  ileo-caeuil  v.-ilve,  but  the  limitation 
at  the  other  end  wjls  indistinct.  There  was  also  membmnoutt  iidiumma- 
tion  of  the  lower  eml  of  the  oesophagus,  and  the  stomach  was  much 
reddcno<l. 

Many  authors  describe  diphtheritic  colitis,  but,  as  we  cannot  accept 
any  mcmbnuio  as  genuinely  diphtheritic  until  the  Klel>s-]A)fi!er  liarillus 
has  been  demonstrat4Ki  in  it,  the  exi^ttcnee  of  diphlhentic  colitis  is  at 
present  an  o|k'ii  i|uestioii.  It  jx  stated  tliat  membnuious  colttiu  may  be 
found  in  [lersons  dying  from  various  other  Rpecific  fevers,  or  tuberculosis. 
Fat  necrosis  of  the  peritoneum  has  been  seen  in  cases  of  occondnry 
mendimnous  colitis.  It  is  imcertain  whether  the  BoiUlug  eoli  has  anytliing 
tu  do  with  the  producti<m  of  this  disease. 


III.  Ulcerative  Colitis, — In  Uie  last  ediiioii  tlie  opinion  waa  erproafd 
ill  this  article  tlint  although  the  uolou  is  fre4|uetaly  ulcemtetl  a*  a  diMuIt 
of  tiutetic  fcvor,  d}'suiilcry,  tuberculosis,  or  maUjfiiaut  diseuse.  yei  cawi 
occur  ill  which  this  jHtrt  of  the  bowel  is  extensively  nlcerntcd  qtiiw  ftpirt 
from  Jiny  of  these  diseases,  and  further,  that  at  the  bedside  n«)ir1r  all 
pAiients  in  whom  this  indopendent.  ul<»ration  i«  found  nfter  flciuh  havr, 
during  life,  preHoiiu-d  mavh  a  grouping  of  symptoms  as  tu  ennbln  us  tu 
pi-tnlic-t  that  the  colon  will  l>e  found  ulceratod.  To  thin  (liBeuAA  the  oaav 
nmplo  ulcerative  colitis,  oi-  more  shortly  iiJcenttivo  colitis^  baft  hteo 
applied.  It  is  a  bad  name,  liecauso  the  colon  is  ulcerated  in  other  Hiwwiin ; 
but  it  is  so  gunerally  useil  that  much  confusion  would  be  caused  faj  an 
nltioratinn  of  it  at  present. 

Since  this  iirticle  ivas  originally  published  in  1897  it  has  been  wpsA 
by  Or.  Kolluston  (56)  iiud  niftuy  utiiers  that  this  disease  is  really  >lyscnt«rr. 
First,  it  is  iHiid  that  the  bacteriulog}*  uf  the  two  diseases  is  siuiihir,  hui 
most  of  the  work  that  has  Been  done  in  the  attempt  to  prove  tiiis  bv 
been  carriefl  out  on  coses  of  so-called  asylum  dysentery  (Oemmel.  MoO, 
Eyie,  V'cdder  und  L)uvul),  and  it  tuny  bo  that  this  epidemic  di*«a««  is 
diirereut  fmni  tho  d^mr^uliL-  cases  of  uleemtire  colitis  which  wo  meet  wrtli 
in  hospitals ;  and  riioders  of  tho  iirticle  on  dysentery  in  this  Hffsinn.  ( Vol.  U 
Part  II.  p.  -177)  will  s<^o  that  at  present  it  is  difficult  to  eAtablish  the  eUin 
of  nay  disease  to  be  dysentery  on  bacteriological  grounds  only.  So  alliuouo 
is  made  to  any  microorganism  in  tho  definition  of  dysentery.  Flsxnsr 
(Vol.  n.  Part  II.  p.  490)  says  that  the  dysentery  bacillus  is  not  a  hard-and 
fast  species,  nor  is  it  known  whether  the  clinical  varieties  of  dysentery 
depend  upon  the  particular  vanuty  of  tmcillus.  Further,  be  |wints  out  tliat 
dysenteric  bacilli  can  be  fonnr)  in  children  u'hn  KiitTer  fnim  diturboeaJ 
diseases,  and  even  in  some  healthy  children.  Other  authors  flraw  atten- 
tion to  the  many  vailetieA  of  dysenteric  bacilli :  Prof.  Lorrain  Smith  letU 
us  that  dysentery  is  a  disease  due  to  more  than  one  type  of  bacillusi  and 
Prof.  M'Weeney,  criticising  a  |iftper  by  IVof .  Sanndby  in  which  it  wtw  Ktajrd 
— accordtniK  to  M'Wecney  (|uiU'  wrongly — ^thai  the  iKicilhis  of  dy»«*nierjr 
had  been  found  in  a  sporadic  case  uf  lUccrative  colitis,  fM^iiits  out  ilut 
caution  should  be  exorcised  in  pronouncing  a  given  strain  of  Iwcilliu 
isolated  from  the  contents  of  the  bowel  to  be  Shiga's  or  any  other  form 
that  has  received  a  name,  so  that  even  if  the  sponulic  cases  of  iilecrtiCtT«> 
colitis  hod  bccu  fully  investigated  Ixicteriotogically,  it  would  at  present 
be  unwise  for  Uictcriologica)  rcajtona  alone  to  eoncluflv  thnt  tilcrrstive 
colitis  ami  dyaonh-ry  arti  the  wime  diBcase.  Turning  to  the  clinical  side  of 
the  question,  some  good  observers  (Osier  (58),  AUch»n)are  (\>uvinr«^I  ibit 
tho  ulcerative  colitis  here  dti6cril>od  and  dysentery  are  ilifforcnt  diseAse^ 
mkI  therefore,  as  I  think  that  this  is  probably  true.  I  have  decided  Ui 
let  the  doscnptton  stand  ;  and  since  coming  to  this  decision  T  am 
stipported  by  Matthews,  who  from  his  experience  of  India  eoncludes  tliat 
"as  far  as  clinical  symptoms,  treatment,  and  prognosis  art*  ronremetl,* 
the  caMOs  descrilwd  by  Prof.  Saundby  are  not  dysentery  as  knuwn  in  ibw 
tropics.      Future  research  will  very  likely  show  that  there  are  nmnr 


distinct  di»eases  inrlnded  under  the  nameft  dysentery  and  oluemtiTe 
eolitiS)  a  supposition  borne  out  by  very  difTerent  trealments  advised 
for  the  seveml  varieties  of  dysentery.  Wa  do  not  know  tha  cause 
of  ulcerative  colitis ;  the  diseases  associated  with  it  will  be  disctmed 
presently, 

Jg«  and  S«r, — The  arerftge  age  of  eleven  cn&e«.  of  wbicb  I  published 
an  acc4mnt  (**2),  was  40  ycarv.  The  youngest  was  17,  the  eldest  59. 
In  1893  my  bouse  physician,  I)r,  F.  J.  Orlman,  colk>ot,e<i  17  additional 
cases,  and  foiuid  the  youngMt  was  21,  and  the  oldest  54.  Ulccmtivo 
colitJe,  therefore,  is  probably  not  a  disease  of  childhood,  nur  of  old  age ; 
and  this  conclusion  is  supported  by  t)r.  Tooth's  paper.  It  is  not  appreci- 
ably commoner  in  one  sex  than  in  the  other ;  for  ont  of  2K  caites  1.1  were 
women  and  15  wei*e  men. 

Morbid  Anaiomy. — Any  p<irt  of  the  large  iotcsline  may  be  aflected, 
and  generally  the  ulceration  has  no  special  distribution ;  but  in  one  cnse 
it  is  enid  to  have  been  moRt  marked  along  the  mesenteric  attaclimi'iiC  of 
the  bowel :  in  another  it  appeared  to  follow  the  lonptndinal  mnscular 
bands.  One  coec,  in  ndditiori  Ui  ulcomtion  of  the  colon,  shewed  uicciH  in 
the  venniforni  appendix.  In  an  extreme  case  thn  nius<:ular  coat  is  ex- 
posed, and  the  ulceration  is  so  extensive  that  only  islets  of  mucous 
membrane  are  left  here  and  there :  often  these  arc  considerably  swolleoi 
and  conser^uently  they  look  taller  than  they  otherwise  would  du :  and 
fre<(ucntly  they  are  more  or  less  stalked  because  of  the  tdcenitiuii  which 
undermines  them.  The  rrsidt  of  this  is  that  a  careless  observer  takes 
the  islets  of  mucous  mombmno  for  polypoid  gixiwths,  and  the  exposed 
muscular  coat  for  the  natural  level  of  the  colon.  The  colon  may  be  much 
dilated,  and  where  it  is  nut  nlcenitetl  the  miiscular  wall  is  sometimes 
hx-pertriiphieil-  The  peritoneal  surface  over  the  ulcer  is  usually  normal ; 
but  it  may  be  much  congested,  and  if  the  floor  of  the  niecr  is  sloughing 
there  may  be  a  little  local  [keritonltis  iironnil  it.  The  vessels  of  the  mucous 
membrane  are  dilated,  and  sometimes  the  membrane  is  black,  as  though 
from  long-standing  congestion  The  number  of  ulcers  varies  from  one 
or  two  to  sevcnd  dozens ;  but  while  idcers  of  recent  date  arc  often  more 
or  less  circular,  and  vai-y  in  size  from  a  \Ka.  to  a  five-shilling  piece,  by  the 
time  death  occurs  their  shape  is  usually  very  irregular ;  mid  ocwtsionally, 
like  all  chronic  intestinal  ulcers,  they  shew  i\  tendency  to  become  trans- 
verse. When  inimeroits  tlioy  rim  one  into  the  other,  and  produee  h  scries 
of  uleenit«d  surfaces  so  irregular  in  shape,  that  the  comparison  made  by 
Bertmnd  and  Fontan  to  tbii  irregular  pieces  of  a  child's  gcngnipbical 
puzzle  ia  very  .ipt.  Generally  at  the  time  of  the  autopsy  no  sloughs  are 
to  be  seen ;  but  in  a  few  cases  one  or  two  ulcers  have  shown  a  mgged 
surface,  Indicatini;  that  a  stough  has  been  recently  detached,  anil  if  the 
patient  has  died  early  in  the  disease  they  may  be  seen  adherent  to  the 
ulcers.  It  is  extremely  rare  to  see  any  attempt  at  repair ;  in  one  case  the 
account  of  the  post-mortem  examination  states  that  in  both  the  large  and 
small  intestine  there  were  several  pigmented  spots  of  old  ulcers,  but  there 
is  never  any  evidence  of  constriction  of  the  bowel.     Sometimes  perfora* 
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tion  mnhii ;  this  may  happen  in  any  pari  of  the  caecum,  coloa,  or  reetnnL 
In  one  case  the  Koors  of  the  ulcers  were  so  thin  thai  they  bulged,  forming 
little  ptmches.  Ixarely,  as  in  CHses  recorded  liy  l>r.  Ormerod  and  l>r. 
I^zariD^BarloM',  the  perforations  are  very  iitimoi'ous.  TUcm:  iiutneruiu 
perforations,  whit^h  are  alao  aeen  in  lome  cases  of  entoric  fever, 
are  liiificult  to  explain ;  for  m  the  patienta,  if  we  may  juiige  by  their 
aymptoms,  do  not  long  survive  the  first  jiorforation,  there  seeias  hArdly 
time  for  the  others  to  nppejir.  Perhaps  the  explanation  is  that  the  peri- 
tonitis set  up  by  the  first  perforation  so  softens  the  Hoor  of  the  other 
ulcei-s  that  they  rapidly  give  way.  All  the  ulcers  may  l»e  in  i\n  advanced 
condition,  but  if  the  patient  die  early  in  the  course  of  the  discaee  the 
mncoiit;  membrane  of  the  colon  m  found  to  show  a  highly  vascuhu",  soft, 
red  surface  covered  with  many  recent  ulcers.  I  have  seen  the  whole 
oolon  in  this  state ;  there  wore  more  than  a  hundred  siiperficiAl  u1c«r* 
Twying  in  size  from  a  split  p«i  to  a  thrcopenny-picce.  When  the  diseaar 
18  in  this  narly  stage  the  wall  of  the  Itowel  is  so  softened  that  it  is  aomv- 
times  described  us  rotten.  It  may  be  |>ossib1e  in  the  name  case  to  iwe  all 
gradations  between  the  early  iind  late  stJigcs  of  the  proceea ;  and  ovi'n 
when  the  ulcci's  arc  of  a  considerable  size  and  depth  they  may  he  rtill 
surrounded  by  a  verj'  re«l  halo  of  congestion.  There  is  never  any  §a,tit- 
factory  ii»ko(l-eye  or  histological  evidence  that  the  process  began  by 
ulceration  of  the  solitary  folUcles,  although  in  a  few  specimciu  the 
follielcii  nuiy  1>e  seen  to  be  ulcerated,  and  in  one  ciue  mnriy  of  thrm 
contained  a  bead  of  pus;  so  unimportant,  however,  is  follicular  ulceration 
in  ulcenitive  coliti)^  that  it  was  seen  in  none  of  the  eleven  cjuitm  I  publtsb«<l 
in  1888.  The  difTcrencc  )»et»'ccn  the  two  conditions  will  l>e  given  more 
fully  when  we  come  to  8{>eak  of  follicular  ulciTultou.  The  mesenteric 
vessels  are  never  mentioned  as  throm))Osed  :  and  the  account  of  the  ptmi- 
mortem  examination  rarely  states  that  the  mesenteric  glands  are  enlar^. 
It  is  clear  fnun  thi§  description  that  it  is  oll^ui  quit«  intfiossible  lo  tell 
from  looking  at  the  bowel  whether  the  patient  ilied  of  ilysentflry  ftr 
ulcerative  colitis ;  but  I  have  already  pointed  out  tbe  clinical  reusons  for 
separating  the  two  discuses.  In  some  cases  the  small  intestine  is  afTocted, 
but  this  is  rare,  and  the  process  is  much  more  severe  and  apiuu-eully  of 
longer  standing  in  the  colon.  In  one  case  there  was  a  small  ulcer  in  the 
stomach.     The  liver  is  often  fatty. 

Histologically  the  proceea  is  one  of  acute  inHnmmatinn ;  first  the 
mucous  mcnibrauc  liecomes  red,  soft,  and  swollen,  and  may  contain  small 
bocmorrlmges.  In  the  next  sLigo  there  is  a  cunaidemble  accumulation  of 
small  colls  in  the  submucous  layer.  This  severe  inHammation  Ittads  t« 
necrosis  of  portions  of  the  mucoiis  membmne.  which  is  got  rid  of  elthir 
as  small  particles  or  as  sloughs.  In  this  vtny  ulcers  of  various  depths  an 
produced,  leaving  the  swollen  islets  of  mucous  nml  submucotis  membrane- 
Ckimmonly  the  muitcniar  ooai  is  not  much  alTrcted,  but  somt*  incmasc  of 
leucocytes  may  be  seen  in  it  iVeiiuenily  the  oidy  change  in  I.icberkuhn's 
cryirts  is  that  the  opttbelinm  is  cloudy  and  swollen  :  where  theru  i*  ulcera- 
tion they  ara  cut  otf  tlu^b  with  the  ulcer,  unless  it  ha  id  ileep  that  they  ars 


destroyed.  'CNlMfooAliy  the  nppcr  part  of  the  crypt  gets  blocked,  with 
the  resiUt  that  ihe  lower  part  ia  miicti  ilistendeil. 

As.^ociaUd  I^iseoMS. — Atust  of  thu  paliuitU  wbt>  die  of  ulcerative  colitia 
Bhew  no  disease  in  aiiy  organs  of  the  body  except  the  intestines,  and,  if 
perforation  haa  taken  place,  the  peritoneum.  The  coincident  disejises 
that  in  any  way  suggest  a  special  aasocintion  arc  Bright's  disease,  gout, 
and  snppur:iti<)n  of  the  liver.  The  association  of  chronic  interstitial 
nephritis  with  ulceration  of  the  eolnn  has  long  been  know?i.  Case  '2^i 
of  Bright's  "Tabular  View  of  the  Morbid  Appcaraiicos  occurring  in  100 
Case*  in  counectiuu  with  Albuminous  Urine  "  is  that  of  a  wotojui  aged  40, 
ill  whum  the  kidncya  wtire  "bard,  rough,  and  lobulatc^l,"  and  the  Urge 
inteotiiie  w.'w  "  uJcerateci  throughout."  Mr.  11.  It  liobinson  has  recorded 
u  caee  which  shews  the  relationship  very  well,  and  nnethor  has  iiecii 
describetl  by  Dr.  BuiMiatyiic.  Among  the  twenty-three  eases  of  which  I 
have  notes  of  the  condition  of  the  kidney,  chitinic  interstitial  nephritis 
was  present  in  si.v,  and  in  at  least  four  of  tlieKe  the  renal  change  was 
advanced.  One  of  the  six  patients  was  also  sutfering  from  lead  poisoning, 
and  two  of  the  tioveutoon  whose  kidneys  were  healthy  bud  urate  of  soda 
in  their  joints. 

The  association  of  abscesses  in  the  liver  with  nlcerativo  colitis  is  rare. 
It  is  well  krlfJ^vIl  that  small  multiple  pyacmic  jibstesses,  accompanied  by 
rigors  and  the  usoal  symptoms  of  pyaemia,  amy  occui'  when  ihero  is  any 
source  of  infection  in  the  periphery  of  the  portal  vein.  But  when  we 
consider  how  common  such  sources  are,  it  is  remarkable  that  portal 
pyaemia  is  so  rare.  In  thirty  consecutive  raises  of  ulcerative  colitis  I 
only  found  pyaemic  iibacesses  of  the  liver  once.  InstanccJ  of  large 
ul>»;es.se.<<  '>f  the  liver  in  ai<&ociiition  with  iilc^-rattve  colitis  have  been 
recorded  by  Faggo  and  Dickinson  (19),  and  the  recent  records  of  post- 
mortem examinations  at  Guy's  Hospital  contmn  another  instance  in  a 
woman  aged  30.  Several  years  ago  I  hiid  umlcr  my  care  a  cai^e  of 
ulcerative  colitis,  in  which  the  sequence  of  events  was  difficult  to 
interpret;  but  it  was  very  proJjable  that  the  ])alicut  liad  both  the  largo 
solitary  form  aud  the  miUtiple  pyaeink'  variety  of  al)sc4:ss  in  his  liver  (B-t). 
1..a8tly,  il  may  l>c  that  those  cattes  of  solitary  abscess  of  the  liver  occasion- 
ally found  in  pei'sons  who  have  never  been  iibroad,  and  who  have  never 
received  any  injury,  are  duo  to  the  fact  that  the  micro  organism  of 
ulcerative  colitis  has.  like  the  amoolxi  of  dysentery,  rL-ached  the  liver 
without  causing  any  intestinal  ulceration. 

Si/mjtlom.<. — It  is  nejirlv  always  the  state  of  the  bowels  which  seriously 
directa  a  patient's  attention  to  his  illness,  and  the  first,  symptom  which 
he  renieniljcro  is  usuidly  abdominal  piuu,  geuerully  griping,  sunietimoi 
very  sharp  and  severe,  and  often  sudden  in  its  onset ;  in  one  case  the 
patient  shrieked  under  ii.  Soon  it  disappears  only  to  reappear  later; 
llie  dunitioii  of  thei*e  painful  attacks  varies  from  a  few  minutes  to  many 
hours,  and  their  idteni.ite  npiM-amnce  :ind  disappeanincc  are  very  rliarac- 
tei'istic-  The  pain  is  alw.iys  referred  to  the  front  of  the  abdomen ;  but 
its  exact  position  varies  in  difiercnt  ca«G9,  and  also  in  ditTerent  attacks 
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in  the  same  patient.  Occnftioimlly  there  is  nlau  pttiti  in  the  luick  ukI 
loins ;  mid  once  I  have  known  u  jiatient  t-oni])liiin  of  Kuch  severe  pain  in 
the  front  and  sides  of  the  chest  that  she  was  incorrectly  thought  u>  \a.tt 
pleurisy  as  well  as  iilcemiive  colitis.  In  acute  cases  the  tint  attack  nu; 
be  excruciatingly  severe  ;  but  often  it  does  not  cause  much  sutTcritig  :  tbe 
int4.>iiisity  of  the  pain  incrmiseit,  liowvvc-r,  in  each  suco;cditi<;  uttack.  In  tht 
interval  between  the  attacks  the  p.-itieiit  is  iisuiilly  quite  free,  or  br  ftmj 
coniplniii  uf  a  dull  \mn  in  the  abdonjen.  It  should  be  meniionol  that 
the  pniu  bears  no  reUtiun  to  the  ingestion  of  fooil,  but  is  cunimoulv 
worse  when  the  bowels  are  open.  The  jiatient  lies  quiet  on  his  hack 
during  an  attack  ;  but  if  perforation  has  occurred  the  legs  may  be  drawn 
up.  The  mere  presence  of  ulcers  is  insutficient  to  explain  tbo  |>ain,  for 
it  is  commonly  nbsenl  in  enteric  fever:  it  is  prolubly  due  to  tnnt 
peculiarly  irritating  ingredient  of  the  conlenta  of  the  intei$tin(«  which 
stiniulat«ft  the  nenes  exposed  on  the  floor  of  the  ulcer,  and  titus  aru 
lip  irre!j:ular  peri.4tAtti<?  contractions.  In  the  majority  of  cases  there  ia 
no  abdominal  tondenioi)^ ;  when  this  is  present  it  is  raroly  inteiwe^  and 
must  often  it  is  especially  marked  over  some  part  of  the  oAon. 

Tlie  presence  of  severe  diarrhoea — sometimes  inierrujrted  liv  sbnrt 
pon<:xls  of  constipation — Is  almost  of  equal  s^^iptomatic  imiiortAnc*-  ty 
the  pain  ;  it  is  often  the  fir-stl  symptom  noticdd,  and  these  two  symp- 
toms are  never  absent  throughout  the  whole  of  a  case.  The  frequftnc^ 
with  which  the  bowels  are  open  oommonty  varies  Itctween  2  nnd  1 1  or 
12  times  in  the  twenty-four  hotire ;  but  in  one  of  Ihr.  Sharkey's  pAtieols 
the  iHJweU  were  open  from  10  to  24  times  in  the  twenty  four  huun.  A 
man  aged  22,  who  dioil  uf  idcenttive  colitis  in  Ouy's  HospitAl,  hiut  hii 
bowels  ojMJU  the  following  number  of  times  on  each  of  the  1  i  lUrt 
before  he  diet!,  6,  ft,  2,  G,  7,  4,  5,  ."i,  8,  C,  C,  6,  5,  11.  Although 
the  act  of  defecation  is  often  accompanied  by  abdominal  pain,  there  is 
rarely  the  intense  tenesmus  characteristic  of  dysentery ;  oor  have  I  heard 
of  a  ftatient  complaining  of  that  almost  constant  desire  to  go  to  fioU 
which  ia  so  fre<|uent  in  a  severe  dysenteric  attack.  If  the  cnao  is  mHA 
aa  occasional  solid  motion  may  be  pujoiod  ;  but  the  r\'acuationB  arr  nfuriy 
always  lluid.  <lark,  foul-amelling,  and  of  a  conaintency  varying  iK'twtwn 
that  of  slime  and  water.  Wo  far  as  our  present  knowlodjie  gotst,  thcj 
never  rescndilo  ordinary  dysenteric  or  chulerjiic  stools.  Uluod  ia  nry 
commonly  present,  especially  after  a  period  of  eonatipatton,  sometiausM 
a  mL'rc  truce,  somiitimi's  in  large  quantities  ;  in  the  latter  case  iht*  proMOM 
of  much  clot — when  a  ]Kttlent  describes  the  motion  as  being  liVc  rtd- 
currant  jolly— forms  an  exception  t<"i  the  stattmont  that  the  moUotift-j 
fluid  ;  but  utjually  the  blo(Kl  is  liquid,  and  is  then  briuht  r<.-d,  shewing  i 
the  bleeding  has  been  recent.  Commonly  it  is  jnsscd  with  the  motioBi, 
although  not  intimatoly  mixed  with  it ;  and  if  the  latUir  contJiin  any  *ol)d 
particles  small  clots  of  blood  will  adhere  to  them.  Occasionally  it  dis- 
tuictly  foUnwH  the  motion,  and  ranfly  it  precediti  it.  These  diffenificas 
prolmbly  de{>end  upon  the  atiatoniical  relation  of  the  bleeding  ulcvr  to 
the  motion  which  is  evacuated.     The  clota  may  bo  flat  and  smooth  oo 


ftntf'^mMr'Md  shreddy  on  the  other,  su^igestitig  thai  they  have  be«n 
iVcently  detached  from  the  floor  of  tho  ulcur.  In  »  few  instiincoa  thti 
paiit>nt  was  unaware  that  he  was  ill  until  be  detected  blood  in  his  modoua. 
Allhongh  alur  consupatinn  a  motion  consisting  of  little  hut  solid 
faeces  may  bo  passed,  yet  when  diuThoea  is  present  verj'  little  fuecid 
matter  in  seen  in  thv  evacuations,  iind  what  Lhero  is  coubiats  of  a  few 
rnlnll  lumpii  scattered  about  in  the  fluid.  In  some  ctscs  a  little  mucus 
has  Iiceii  ob&orved,  but  il  is  ncior  present  in  laige  tjuantitics,  nor  in  the 
form  of  little  transparent  i>t>llets,  as  in  cases  of  folticiUar  ulceration. 
Often  shreddy  masses  looking  very  like  sloughs  are  seen :  they  vary 
much  in  colour  nnd  size ;  under  the  microscope  they  are  generally  stiuc- 
turele^u,  although  occasionally  leucocytes  may  bo  noticed,  and  there  may 
be  indications  uf  epithelial  cells;  probably  their  slructure  hati  tjeou 
destroyed  by  the  action  of  the  oontents  of  the  large  intestine.  In  one 
or  two  caKea  a  little  pus  is  said  to  have  l)een  present  in  the  evacuations, 
hut  this  is  certainly  exceptional ;  enough  pus  to  be  easily  recognisable  is 
never  seen.     In  one  ca«o,  in  Guy's  Hospital,  the  Amxim  <oli  was  found. 

8uun  the  other  symptoms  are  supemtldcd  to  the  pain  and  diarrhoea. 
The  miwt  frequent  •  of  these,  and  one  of  the  earliest,  is  vomiting. 
Oft«n  when  patients  are  admitted  into  hospital  they  say  they  have 
vooiitetl  incessantly,  or  have  brought  up  everything  they  have  taken ; 
but  usually  under  rest  In  Wd  ami  cui-vful  dietary  the  vomiting  iKicomea 
much  leaa.  Sometimes  it  is  unimpoi-tant ;  some  pjitients  indeed  never 
Buffer  from  it.  I  have  known  the  vomit  to  contain  blood  in  a  case  in 
which  the  ulcctution  vtaA  confmed  to  the  large  intestuic  ;  the  blood  came, 
no  doubt,  from  the  rupture  of  some  siiiull  veat«el  in  the  Klouiach,  throaty 
or  gullet.  Neither  the  vomiting,  the  constipation,  nor  the  diarrhoea 
stand  in  any  proportion  to  the  area  of  ulceration,  bu^  like  the  pain,  are 
to  be  r^arded  as  due  to  the  irritation  of  nerves  expensed  on  the  floor  of 
the  uloer.  The  1ok.h  of  lluid  by  vnniiting  and  diarrhoea  is  probably  the 
cause  of  the  thirst,  which  may  he  a  great  trouble.  Nausea  may  be  com- 
plnined  of,  cither  without  vomiting  or  in  iisMiciation  with  it  The 
tongue  is  usually  covered  with  a  dirty  white  fur;  but  as  the  disease 
piTkgroxses  it  becomes  red  ami  dry  with  a  brown  fur.  If  he  be  seriously 
ill  the  jmtient  has  the  drawn  face  characteristic  of  abdominal  disease,  and 
occAAionally  ihcro  is  considerable  sweating.  The  abilomcn  is  commonly 
distciidod,  and  the  peristaltic  movoineiita  of  the  intestine  may  1>e  visible. 
A  rectal  exnminaliou  shsuld  never  be  omiltc<],  because  it  is  sometimtfij 
imssible  to  feel  the  idcenition  ;  in  one  case,  M'hich  occurred  before  ulct'r- 
ative  colitis  was  a  recognised  malady,  the  surgeon,  feeling  an  ulcer,  con- 
cluded thut  the  patient  had  malignant  disease  of  the  rectum  or  sigmoid 
flexure,  and  performer]  left  Itimk-u-  culotomy.  At  the  |Kist-mortem 
examination  on  a  pftticnt  under  my  care  in  li^93.  one  large  and  several 
smjdl  ulcers,  of  Biithciciit  ii;;e  for  one  of  them  to  have  cru-nded  through 
the  internal  sphincter  into  the  perirectal  connective  tii>«uc,  M'crc  found 
jtut  inside  the  aiiua.  During  life  the  diagnosis  of  iilccrativo  coUtja 
was  obviotu,  but  I   bad  examined  the    patient's   rectum  three  weeks 


before  death,  when  the  whale  of  the  mucous  membnne  which  couM  be 
reached  by  the  finger  was  found  intact.  The  ulcerative  pruc««  may. 
therefoi-o,  extend  rapidly. 

The  geiierii^  uymptoDis  are  aui-h  on  would  bo  expeclCfL  The  (latieiii 
gradually  tiocuinetf  waMed,  anaemic,  and  oxceeflivcly  weak,  so  that  he  liee 
in  bed  looking  bloodless,  ajJlow,  and  extremely  ill  The  pn\ne  U  ff^ble. 
and  haomic  iuiirrum*s  may  bo  hearil.  Irregular  pyrexia  is  often  proseni, 
the  tumperaturo  ranging  botwcen  100^  and  102''  F. ;  bub  towanls  the  end 
of  the  illnesft,  it'  the  jntient  be  veiT  collapsed  and  exhausted,  it  nwy  b« 
subnormal.  The  highest  tcm|)craturo  I  have  &ecn  was  in  a  girl  who  wu 
in  the  Uuspital  from  October  24  till  her  death  on  November  12;  hef 
teraiwrature  was  always  between  102  and  103",  oft<;n  over  103  ,  an'! 
twice  it  rnacht'd  IIU".  A  girl  in  the  Ho<<piud  in  IS'JO,  under  I>r. 
(ioodhart,  had  a  timiperature  which  ranged  between  102  and  104"  ;  «im1 
L>r.  tSfaarkoy  give^i  a  case  in  which  104 'G  was  attaiued.  Towartb 
tho  end  of  the  patient's  life  there  may  be  muttering  delintun  and 
other  symptoms  of  the  typhoid  state.  The  cause  of  death  is  luiuUJ/ 
exhaii!ttlon,  and  in  .tome  cjues  it  is  acceleratetl  hy  haemorrhage.  Oeoi- 
sionally  perforation  of  an  ulcer  is  reapon^sible  for  the  reiitUt, ;  and  in  one 
jMtienl  no  )>urforaLion  ciiuld  Ite  found  although  acute  peritonitis  wa> 
present;  as  the  intestinal  intlammaLion  was  very  severe,  it  appeaml 
probable  that  the  pnritonitis  was  due  to  direct  extension  of  the  inHam- 
matory  process  through  the  walls  of  the  gut.  Although,  as  will  be 
slicwa  directly,  ulccrutivc  colitis  may  bo  associated  with  granular  Iddneyi^ 
sufferers  from  it  do  not  often  shew  signs  of  uraemia. 

I'roffnosis. — Although  patients  thought  to  ho  suffoHng  from  ulccrativr 
colitis  are  occasionally  discharged  cured,  still  the  prognosis  is  vctj  gniT« 
—so  grave,  indeed,  that  it  is  quite  likely  that  moat  of  those  jialienU  wcfe 
not  sutTeHng  trum  ulc^^rative  colitis  at  all ;  this  diagnosis  has  suoietinM 
been  conHdently  made  when  p06t-mort«m  examination  has  shewn  xha 
1m>wcI  to  be  only  reddenwl.  On  the  other  hand,  even  fatal 
occaHiuimlly  ahcw  an  attemjit  at  repair  of  the  nlceratod  surface.  Thnt 
all  we  ean  «ay  is,  th;it  while  certainly  the  mortality  is  verj*  high,  il  It 
not  yet  proved  that  the  discaso  cannot  end  in  recovery.  Thu  shortest 
case  I  know  was  in  a  man  who  died  collapsed  soon  after  ailmisston  to  thr 
Hospital,  lie  said  that  three  da^'s  pre\-ir>U8ly  he  had  been  suddeulr 
taken  with  severe  diarrbnea  :ui(l  abdnminul  [ukin.  In  the  colon  werr 
aevi'i-al  large  acnto  uk>>rs.  At  Hrst  ttight  it  might  )>^  thuught  that  thr 
acut^iniess  of  this  case  was  due  to  the  pi-esence  of  eight  or  ten  -timiljir 
ulrers  in  the  small  intestine  fnim  the  duodenum  downwanls ;  but 
another  case,  in  which  ulcers  were  found  high  up  in  the  small  inUntiuci. 
dov«  not  support  this  view.  Occatiionally  patients  statu  tluit  they  have 
been  liable  to  dian-hooa  for  a  long  time— in  one  ease  a»  long  an  two 
yctiT* — but  this  is  quile  uxceptloiud  :  the  jtatienl  in  usually  dead  within 
eight  wcek^  from  the  common  cement  of  the  illness.  Symptoms  which 
especially  indicate  a  speedy  cnd«ftie  groat  tympaDites.  much  loss  of  tilorid, 
profuse  diarrhoea,  and  a  high  temperattire,  . 


Diafffuiiu.'^lyysentery  may  occur  at  any  age,  htifc  ulcerative  enlitis  u 
not  seen  in  children  or  the  elderly.  1  have  HlreaUy  said  that  the  violent 
t^'nesmua,  the  burning  pain  at  the  mius,  the  conataut  desire  to  go  to  stoul, 
iin<l  thv  sciintv  mtml-waxliiiig  evacuation))  which  are  chamct^jnatic  of 
(ly*i!nt€n*  help  to  sepamtc  it  from  nlcerativo  colitis.  Much  more  mwciw' 
i?;  paAAoi]  a»  a  rule  with  dytioritery  than  with  iilccraiivc  rolitif;,  but 
voniitiug  is  proWhly  much  leiis  cominou  in  dyeentcry,  whicii,  however,  i& 
moi*e  ]Niirifnl  ilian  ulcerative  colitiifi.  Then,  too,  there  w  the  lack  of  a 
historj'  of  residence  abroad  and  of  dysentery  contracted  there.  If  it  be 
nltinmtely  e«iablished  that  dysentery  is  due  to  a  fHirticulur  varicly  of 
micro-organism,  the  presence  of  this  in  the  motions  may  help  in 
(liaguoitis  :  but  it  iit  quite  pfHutiblu  that  a«  th(!  morbid  anatomy  of  ulct'r- 
ative  colitis  is  much  the  same  ai*  that  of  dy^Kntery,  the  formpr  disease} 
may  be  due  to  another  variety  of  micro-organism.  It  is  highly  prohoble 
that  a  point  of  practical  distinctiun  between  the  two  diseases  may  he 
that  ulcerative  colitis  is  hardly  ever  iia  acute  as  an  acute  cose  uf  dysen- 
tery'' ;  u'hiie  on  the  otht-r  hand  it  is  never  an  chrotiic  as  are  most  of  the 
cases  of  chix)nic  dysentery  that  we  see  in  Kiigland.  It  is  stated  that  often 
all^jmpt*  at  repair  of  the  alfectAid  liowel  may  be  seen  in  Uyaenlery.  hut  this 
is  very  rare  in  ulcerative  coUtis  ;  and  swollen  lymphatic  glands,  although 
oft«n  seen  in  those  dc-ad  of  dysentery,  are  hardly  ever  noticed  in  those  who 
have  Buccumhed  to  ulcerative  colitis.  On  the  other  hand,  as  Matt)iews 
jKiints  out,  perforation,  which  is  not  infrequent  in  ulccnitive  colitis,  is 
very  rare  in  bjicillary  dysentery.  Indeed,  consideration  of  what  has 
Wen  written  sinrc  the  tirst  edition  of  this  article  was  publishe^l  leads  me 
to  believe  that  what  is  here  described  as  ulcerative  colitis  is,  an  was 
maiutaincfl  in  the  first  oUlion,  distinct  from  bacillary  dyscnter\~. 

In  actual  practice  the  difliculty  of  diti^^nofiiK  ia  usually  to  separate 
ulcerative  colitis  from  nialigtmnt  disease  of  the  large  intestine,  from 
intestiuai  obstructii>n.  and  from  some  form  of  printnry  anaemia.  A 
mistake  is  usually  due  rather  to  faulty  examination  of  the  patient  than  to 
any  real  difliculty.  Fortunately  the  form  of  intestinal  obstruction  most 
likely  to  lie  mistaken  for  nlcerative  colitis  is  intussusception,  which,  how- 
ever, is  very  rare  at  the  age  at  which  ulcerative  colitis  is  most  common 
(rw/A  also  p.  7y").  1  have  known  the  severity  of  the  anaemia  in  a  aisc  of 
ulcerative  colitis  suggest  some  primiiry  blood  condition.  I  have  never 
heard  of  enteric  fever  simulating  nlcerative  colitis  ;  but  one  patient.  M*ho 
also  had  severe  bi-onchitis.  was  at  first  thought  to  be  suR'ering  from 
tuberculosis  ;  a  correct  diagnosis,  however,  was  soon  formed.  Once  1  saw 
ulcerative  colitis  overlooked  in  a  patient  who  bati  »  large  abscess  in  his 
liver ;  the  diarrhoea  from  which  he  Buffered  M'as  supposed  to  be  due  to 
the  leakage  of  the  abscess  into  the  intestine.  However,  he  w;w  mori- 
bund when  seen.  It  i^  wnrih  while  to  rejK'at  that  as  the  ulceration 
often  extemls  low  down  in  the  rectimi,  a  rectal  examination  should 
never  bo  omitted  ;  if  necessary  a  spcenlnni,  or  a  sigmoidoscoyie,  should 
be  used ;  an  ftnaosthctic  may  be  necc-^sary ;  either  slioidd  be  passcl 
with  care,  for  fear  of  rupturing  an  ulcer.     It  nmy  be  well  also  to  warn 
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the  physician  against  »  iUugiio«i!^  of  eyphilis  in  such  a  cam  ;  in  syphilb 
the  anus  13  ulvvaya  implicated. 

Treiitmfnt — Unfortunately  tfaJH  uft^n  availn  but  little.  The  patiem 
must  remftin  in  heA  and  bo  kept  warm.  If  the  pain  be  very  severe,  hoi 
aWoniiriftl  romontiiionfl  are  comforting.  The  diet  sboulfl  consist  of  milV, 
cuataixl,  jelly,  blaucmaiige,  and  similar  aitides  of  food  ;  vegetables  and 
fillip!  should  l>e  ftviiided.  and  ijeef  -  t<?a  will  pndiably  inrrease  th» 
diarrhoea.  Three  or  foiu-  ounces  of  brandy  every  twenty-four  hours  are 
geuetuUy  useful.  Bearing  in  mind  the  abdominal  pain,  and  ibat  iho 
diurrhoca  is  often  excessive,  opium  is  probably  the  best  drug  to  pre- 
iieriba  In  a  severe  case  iho  patient  ahould  be*  kept  well  under  iti 
influence  ;  it  matters  little  wh.-it  prcpiiration  is  given.  As  a  rule  a  gnin 
every  four  hours  may  be  ordered  to  begin  with,  And  if  this  docs  not 
suffice  the  dow  may  be  gradually  increased  ;  sumclimes  a  starch  and 
opium  enema  ia  more  etficacioua  in  checking  the  diarrhoea  than  opium 
by  the  mouth.  Of  course,  if  the  j>atient  Iw  xntfering  frr>ro  interstitial 
oephritts  it  will  be  nccessAry  to  we  great  caution  in  prescribing  opium; 
in  any  cue  it  h  doubtful  whether  it  is  wise  to  push  it  to  such  an  extent 
u  to  caiuae  actual  constiiKition.  Half  or  threeHpiarttrs  of  a  pint  of  a 
saturated  solution  of  boracic  acid  at  about  1 00"  F.  may  twice  a  dny  be 
allowed  to  run  slowly  into  the  bowel  through  a  long  rectal  tube  intro- 
duced as  far  as  possible,  while  the  hips  nru  well  raiscil.  Considarut^ 
however,  the  extremely  intracLible  nature  of  the  disease,  it  may  bo  jiutifi- 
able,  in  some  catm^,  to  make  an  arciticial  anus  jn-'3t  above  the  caecum,  to 
let  the  faeces  be  discharged  through  it,  and  then  to  syringe  the  whole  of 
the  large  intestine  from  the  artiiicial  anti^  to  the  natural  anus  with 
boracic  solution  twice  a  day.  I  saw,  with  Mr.  Monier-Willi^ims  who  faait 
recorded  the  case,  n  patient  for  whom  this  was  done,  and  it  appuretiUy 
saved  his  life,  and  G.  C.  Alacdonald  hoe  roconled  two  cases.  The 
artitimi  atniH  can  be  closerl  bujr.  Some  make  an  opening  in  the 
appendix,  and  irrigate  the  large  liowel  through  tlmt>  citipbiying  cither 
plain  water,  boracic  solution,  or  a  solution  of  nitrate  of  silver  <20  gmins 
to  the  pint).  Short-circuiting  fa  rarely  jusli6able,  for  the  ulceration 
extends  to  the  rectum  in  a  severe  case.  Operative  treatment  ba«  been 
especially  recomnioniled  l»y  T'auchel  and  Prieur. 

To  relieve  the  vomiting  a  drop  of  tincture  of  ii.ulinc  in  half  an  ounce 
of  water,  or  three  drops  of  dilute  hydrocyanic  acid  in  an  ounct>  of  an 
effervescing  mixture,  may  be  given  every  hour.  If  those  fail,  trial  may 
be  made  of  ten  grains  of  each  of  bicarbonate  of  soditnn  und  carbonate  of 
bismuth  suspended  in  an  ounce  of  water  with  suffident  mucilngr.  If 
the  rectal  hnemorrliage  is  dangerous,  an  ounce  of  liquor  ferri  [wrchlortdi 
diluted  with  three  ounces  of  water  should  be  injecteil  per  rectum  as  fur 
up  the  cx>lon  US  pussiblc.  If  tltis  fail,  possibly  a  weak  solution  of 
adr^iifdin  would  .succeed, 

.■isit!um  iJtftetitrrt/. — UiaiTboea  accom|)ani£<l  by  tho  {Kissngo  of  mnrJi 
blood  and  mucus  is  common  in  asylums.  There  were  1 165  casee  in  the 
London  County  Asyluma  in  the  four  roars  1901  to  1904  ;  of  theae,  'JG6 


M'ere  fata).  The  symptoms  aiiil  post-mortem  Appearances  of  asylum 
(IvMentcry  neod  not  be  liescrihed,  aa  tbey  are  no  eimilar  to  those  of 
hiicillary  (Jyacntery.  Mnny  authors,  on  the  assumption  that  aitylum 
(lysenu>ry  was  the  same  disease  as  the  sporjKUc  cases  of  ulcerative  colitis, 
have  coiiclu<le<l  that  this  is  the  sunic  as  Imcillary  Jyitentcry.  Reasons, 
however,  have  been  given  which  [ircvciit  otir  being  vuiy  sure  that 
ulcerative  colitia  is  the  same  a»  hacUlary  dysentery;  further,  although 
asylum  dysentery  is  so  common  in  asylums,  yet,  as  Dr.  Ivnobol 
points  out,  it  is  so  rare  in  other  institutions,  cfj.  prisons  and  inlirnianes. 
that  great  doubt  must  attach  to  th(!  assumed  identitv  of  aBylum  «iy»entery 
with  the  B|»<ira<Iic  glscs  of  ulcerative  colitis  met  with  in  hoftpitals  indeed 
these  are  wi  few  ihat  if  the  two  were  an  identicHl  diijcasc  wo  should  have 
to  admit  tlial  it  wim  lihnuai  cunBned  in  this  country  to  asyliuna,  where  it 
is  tlie  CHUBc  of  from  -4  to  5  per  cent  of  all  deaths,  although  bloody  and 
raucous  diarrhoea  is  ven,*  rarely  fattd  amorif;  the  adults  of  the  community 
at  larjic.  A  few  years  ,igo  Dr.  Mott.  ami  others  eonfiidered  that  its  spread 
in  asylums  was  due  lo  direct  infection.  Dr.  Knobel  duu)>t«  this,  fur  bo 
says  that  in  spite  uf  increase<I  procantions  in  the  wHy  of  isolutiou  and 
disiiifcetion  there  has  been  praetiealty  no  diminution  of  the  disease. 
Many  have  tried  to  associate  asylum  dysentery  with  a  definite  dysonterie 
luicillus,  but  it  is  difficult  to  see  how  any  Imcilltu,  f.fj.  Hhigii's,  can  be  tho 
.W))e  cause,  seeing  that  in  aomo  countries  it  causes  widespread  epidemics, 
■nd  lurlnni  dysentery  is  limited  to  jisylums.  Indeed,  it  is  ditticult  to 
rciiist  the  conclusion  that  an  esncntial  cause  of  the  disease  must  be  in  the 
asylums,  and  protmbly  Dr.  Knobi^il  is  right  in  Itclieviiig  that  the  ner\-ous 
diaeue  present  in  the  inmuie  lowers  the  trophic  resisting  power  of  the 
intestine,  so  that  organisms  which  in  health  could  not  produce  tilceration 
now  can.  He  also  points  out  that  the  frerpieut  appearance  of  tho  disease 
in  new  asylums  suggests  thiit  turning  the  soil  has  some  influence.  We 
have  seen  that  patients  with  ulcei-ative  colitis  frequently  have  chronic 
Bright's  disease  ;  over  50  per  cent  uf  tbo^e  who  die  from  asylum  dysen- 
tery have  it,  and  nuiuy  have  iitheitima.  The  best  treatment  is  proliably 
rest  in  bed,  milk  diet,  and  irrigation  of  the  bowel  with  warm  water  with 
or  without  salol,  permanganate  of  potassium,  or  bar.icic  :icid  dissolved 
in  it. 

IV.  Follicular  Ulceration. — This  comlition  is  far  more  common  in 
tho  largw  iiitir-^iiue  tli.ui  in  tlui  small  It  begins  with  an  accumnlation  of 
small  r*tund  cells  in  the  8olit-%ry  follicle*,  which  therefore  .iwell.  Soon 
the  epithelial  covering  dies  and  ruptures,  and  then  there  follows  dis- 
integnition  of  the  follicles,  the  restdt  being  many  small  round  ulcers, 
tieginning  as  a  minute  depression  in  the  centre  of  the  follicle,  and  having 
■harjily-ciit  edges,  lurhiips  a  little  overhanging,  hut  never  hevellod. 
The»e  ulcers  do  not  extend  deeply,  idihough  they  may  extend  laterally 
a  little  beyond  the  fuUlcle  ;  for  the  process  of  disintegnttiuii  usually 
advances  a  little  way  in  the  submucous  coat  round  the  follich*,  and  the 
nicer  then  becomes  flask-shaped.  In  a  well-marke*]  example  the  gut  ia 
quite  honeycombed  by  theso  circular  ulcers,  whioh  v.iry  in  size  from  a 


hetnp-se«cl  to  a  large  pea.  I  have  not  met  wtik  any  case  in  whicb  ihen 
was  cicatriitation :  iu  fact,  none  of  the  coscb  in  our  autopaical  reports  ii 
meiitioiied  t\s  betUlii;; ;  nor  i^  [icrforation  ever  recorded,  the  floor  of  ih» 
nicer  Uoiii^  ulwnys  thu  iimM.-ulut'  co:il.  Occasionally  ulceni  arc  dcscrtheil 
as  running  t(»guther  Lu  form  an  ini-gulur  nk'ci'uUx]  Kiirfncc,  hui  UiU  u 
not  common.  Tht>  nnu-uus  mcmiir^nc  tH'tween  them  is  nut  luuolljr 
afl'ct'Uxl,  except  tbui  in  tbuir  tmincdialv  \'icimly  there  ia  a  coufiidorablit 
collection  of  aniall  cell^.  SomctiuicA  at  the  potit-morteui  e.xajuinJLtitiH  a 
head  of  i»v>.  \v'\\]  )ic  fonnil  in  some  solitary  follicles,  and  if  tho  patient 
hiu)  lived  thiM  ntiniuc  ahscesit  wnnUi  Imvc  buret,  and  n  follicul'tr  ulcer 
wuvdJ  have  resulted  ;  hut  ii  is  by  no  mcjuis  certain  ihat  all  fuUickiUr 
ulcers  are  precwled  by  aujipnniliun. 

The  patienti*  in  whom  fullicnlar  ulceration  in  found  have  always  di*^! 
of  some  other  di8cas«,  often  ot  the  ^jostio-intestinal  tract ;  thus  I  fifid  that 
of  Urn  adults  one  hod  dysctttcry,  utic  cjtncer  uf  the  roctuui,  one  nicmbranmur 
colitis,  one  enteric  fever,  and  one  a  fenionil  hernia.  Of  the  uthcr  five,  ihref 
were  ihu  AubjectH  of  tulHtrindoiiit*,  but  noni>  of  them  hapiM^ni^fl  to  havr  liibcr 
ottlons  ulceration  of  the  intei;ttn<.i ;  one  died  of  niultipK'  sarcoma,  and  thr 
fifth  of  a  retroperitoneal  ui:dlj;naiii  fjjiuwlh.  Of  ihe  ton  adulu  acven  were 
males,  and  the  agc^  varied  from  1 7  to  54.  FolUcuhir  ulceration  of  Uut 
colon  Gcciu'a  about  once  in  every  .'lOM  necropriipa  at  Ouy'a  Hospital.  It  if 
never  dijignoHod  during  life,  for  the  symptoms  of  the  fatal  disease  «|UJt« 
DVci*shadow  any  that  mi^hl  he  attributed  to  tho  lUceraliou.  Ocivt^iftnalk 
it  is  scvn  in  Lhu  small  iriLcslinc,  and  there  it  du4;.s  not  difler  from  the 
ulceratjnn  as  it  occurs  in  thit  colon.  Follicular  ulcerit  are  mrely  found  in 
cases  of  ulceralivo  colitis  ;  when  they  are  present  they  ahiMdd  Iw  reganleJ 
as  a  complication,  for  there  is  no  reason  to  l>eliovo  that  lUcerative  cuUti* 
bagins  particularly  in  the  follicles. 

Follicular  ulceration  la  more  fre<|uentinf'hildi'en  than  in  adulta.  ThiU 
Holt  met  with  foilictdar  tdccra  in  the  intestine  in  twenty  out  of  scvtaty 
fatal  coaea  of  irifaniile  uon-tu)tercul{*ibt  diarrhoea.  They  were  nei*er  s«en 
in  cases  tluit  had  lii^U'd  hxA  than  a  week,  and  the  proportion  of  follicular 
ulceration  \fh&  highest  in  tboso  raaee  which  had  Ia«t«<l  more  ihjui  tcu 
weeka.  He  found  that  cases  fviih  considorabtc  follicular  ulcariktion  rmu  a 
slower  course  than  other  varieties  of  diarrhoea,  and  that  marketl  pyrexu  and 
blooil  in  thextooU  were  exceptiMnal.  fn  iwoof  the  twentv  niACA  th>>  nlc(V» 
were  in  the  small  intestine  otdy  ;  in  fifteen,  in  tlie  colon  only  ;  ati<l  t» 
three,  in  the  colon  and  tiutall  intestine.  Wlien  in  the  email  intestine  tliey 
were  alwaysi  near  the  caeciuo.  The  coinuiunest  aeat  for  the  ulcen  waf 
the  descending  colon  and  aigmnid,  anil  in  this  region  tliey  wer^  tasmi 
numerous,  largest,  and  deepest.  In  children  mt  in  odultA  it  it  very  rarv 
to  Hnd  any  eviduucu  of  healing  in  follicular  ulcers.  8ofl<^tiing  in  ihe 
ce4itre  of  a  follicle  often  occurs  as  an  earU*  |KMt-ni<irtera  rbange  in  the 
intestines  of  children  :  a  dt^pression  fi)mi&,  jinil  tht*  eundition  may  he 
miiitakcii  for  early  follioulai  ulceration. 

It  is  couinuri  in  persons  d>ing  of  variotu  di»eaae8.  efiftecially  in  tbt 
colon,  to  lind  the  follicles  ctilarged.  swollru.  and  prominent  without  any 
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niccmcion.  I  have  noticed  thKt  they  are  especially  veil  mnrked  in  fatnl 
cuses  of  exoplithnliiiie  goitre. 

Ill  children  the  ^>1it!irT  follicles  nf  thn  intrstine  in  the  normal  state 
are  harrlly  d^ihle  to  rh«  nakwl  rye;  hnt  in  tlio  larpe  iniestine  tlipy  uro 
often  seen  projf<Ming  above  the  sur-face :  and  they  niny  luive  a  black  dot 
in  their  centre,  presenting  the  woll-kno\ni  ahriven  Wflixi  ftppeiirance. 
This  IB  (a5|n;ri-illy  fjommon  of  children  who  hnvc  died  of  diarrhoiai, 

V.  Vascular  Ulceration. — Tliis  mny  l>(j  ffwius  or  m-Uiiitl. 

With  regard  to  the  rrnntLt,  I  cannot  do  better  than  quote  from  Wilka 
and  Moxtin,  who  nay  :  "  Ulceration  of  tlif  lar^o  intc»tinc  is  onu  of  the 
most  common  poflt-raortetn  a])pearan<!es  we  meet  ^*itli :  in  jH-rnonB  long 
ill  with  vanoiis  viecoral  compiaint-s  we  often  Htid  Iarj;o  ulc«rs  in  Vrtrious 
parts  of  the  lar^ic  bowel,  but  more  especiiiUy  in  the  caecum,  iwcviidirig 
colon,  and  !>ignioid  ficxnre.  Tlieae  are  mostly  of  a  chronic  character 
with  miswl  indurated  pdgea :  anma  spreiuling,  while  others  are  healing. 
Tlicy  prohalily  have  the  fame  jjathology  as  many  ulcers  on  this  leg 
connected  ^iih  a  rctanlation  of  the  venous  circulation.  These  nlccrs 
have  their  Icni^th  In  the  direction  of  the  transverse  course  of  the  Iwwcl, 
passing  around  it*  circumference.  In  cjisef*  of  phthiBis  and  rnberculons 
disease  it  is  not  uncommon  to  find  stich  ulcei-u,  and  not  apparently  having 
a  tuberculous  character." 

A«  the  portal  circulation  is  impaired  in  cirrhasis  of  tho  liver,  it 
is  not  surprising  to  Hnd  venons  ulcers  of  the  colon  in  this  disease. 
En  IHJifi  :\  man  died  of  cirrhosis  of  the  liver;  an  ulcer  wna  found  in  tho 
colon  3  feel  G  inches  above  the  sigmoid  floxuro.  1  find  that  at  LUiy's 
llospitid  those  venous  ulcers,  shewing  no  trace  nf  growth  or  lulHsreuIosis, 
are  also  found  chiefly  in  persons  who  have  died,  of  phthisis  or  malignant 
di8ert«e.  lliromboais  of  tho  mesenteric  veins  atfccts  the  small  intesttnn 
aa  well  as  the  lai^e,  causing  much  reddish  lividity  and  swelling  of  the 
mucous  memhr.'UK',  whieh  may  go  nn  to  uU-eration. 

There  are  at  least  three  varieties  of  ulcemtion  of  the  colon  produced 
through  the  itrtnial  system. 

The  mesenteric  vessels  may  be  blocked  by  emboli,  and  thus  idceration 
may  complicate  infecti^'ti  endocanliti.-^.  In  a  well-markeil  case  the 
emlmlism  lea^ls  to  gangrene  of  the  boivol,  haemorrhage  intfl  its  swollen 
coats,  and  dilatation  of  tho  veins:  and  the  ulccnaion  «-hieh  follows  may 
lead  to  perfontLiun.  Although  peritonitis  usunlly  BUpervcuct  even  if  no 
perforation  has  taken  place,  I  was  once  much  struck  with  the  fact  that 
while  the  interior  of  the  howel  i\*as  gangrenous  there  was  no  local 
■peritonitis.  The  main  symptoms  are  intense  abdominal  pain  and  tender- 
ness, and,  if  tho  patient  live  long  enough,  there  may  bo  tympanites  and 
foul  stools  containing  blood  ;  hnt  it  is  i-emarkable  that  severe  results  of 
obstruction  of  the  me-sentei-ic  vessels  may  be  found  post-mortem,  although 
no  symptoms  have  been  present  iluring  life. 

In  the  second  variety  ulcemtion  of  the  colon  may  he  caused  by 
thrf»mbosis  of  the  mr!«rnteric  artery  or  of  one  of  its  branches.  Tho 
folloiving  are  good  instances  of  this ;   the  Brst  was  a  remarkable  case 
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under  Sir  Henry  Howse : — A  womHii,  aged  49,  bad  gaugreiie  of  ouc  of 
her  legs.  The  po8t^Tnort«ro  examination  aliewed  thromlKisifl  of  the 
corresponding  ferooml  artery,  tlie  aorta,  and  the  Mijierior  mesenleric 
artery;  iKTitonitis,  a  eoramuniaitiuii  between  the  small  inteatine  and 
uBcending  colon,  and  another  between  the  aiuuU  inlcstine  aud  desccitding 
colon.  Tliti  de^-endiiig  cn\on  contained  numerous  small  pignicnud 
ulcers ;  in  the  oiecum  there  waa  an  cxtenaive  ulcer,  And  in  the  «nj»n 
intestine  many  sloiijL;hy  ulcers  were  found.  A  woman,  aged  66,  wit^ 
mitral  stenoeis,  had  complete  tlirambiffiis  of  the  Inferior  meeentnic 
artfliT.  Tlie  colon  and  last  five  feet  of  the  ilt-um  were  iuteiiaely  on- 
gorged  and  ecchymose<I ;  this  change  would  probably  have  gone  on  to 
iilccration.  T\\o  pressm-o  of  tumours  on  the  mcsetitoric  ortoriea 
lead  to  ukenitiou  of  the  intestine. 

The  third  variety  of  arterial  ulceration  it)  that  which  du|i«ndp  upon 
imperfect  circulation  through  the  mesentf>nc  arteries,  owing  u>  atberomi 
of  the  aortA.     The  following  case  is  a  good  instance  of  this ; — 

In  a  man,  aged  6G,  admitted  for  giuiLfi'cno  of  the  legs,  most  of  tbr 
veasek  were  extremely  :Uhei-uniatou&,  and  the  athoi'uma  of  th<>  aorU 
ranch  diminifthed  the  oritices*  of  the  mesenteric  vessels.  Tliu  coloo, 
which  hjul  a  worm  eaten  appearance,  was  extensively  niceraied. 

VI.  Haemorrhag'ic  Ulceration. — In  some  diseases  submucotu  uxtm- 
vasutiona  of  blood  take  place,  and  these  may  brea)c  down  and  lead  te 
ulceration.  Ha^morrhngic  ulcers  arc  usunlly  small,  shallow,  rounded, 
and  discrete,  aUhotigh  occjisionally  two  or  three  may  nui  t»jtfethcr. 
Bubniucous  hiLcmuiTliHgcs  may  commonly  W  seen  In  their  neigh^Kiiirhood 

Persons  autlcnng  from  chronic  Bnght's  disease  are  liable  to  hnetnor 
rbagee  in  any  part  of  the  ho<i3' ;  and  it  is  known  to  those  who  nwlci 
many  post-mortem  examinations  that  these  |>atients  ocoisionally  present 
ulcers  in  the  intestines^  or  even  in  tlie  stomoclt  AVilks  aud  Moxou  dr«v 
attention  lu  the  fact  thirty  years  ago.  It  may  be,  iis  I>r.  I>icktnaw 
suggests  (20),  that  submucous  haemorrhage  is  ijnu  cause  for  the  ulccnlvw. 
He  gives  eight  aises  in  which  submucous  luictnorrhnge!)  iu  the  intestine 
were  found  in  chronic  Rright'a  disease,  and  the  liability  of  these  patients 
to  haemorrhages  was  demonstrated  by  their  presence  in  the  retinae  of  aB 
those  whose  eyos  were  examined.  Submucous  haemorrhages  may  ht 
assoctatofJ  with  ulcers  in  the  colon,  as  is  proved  by  L>r.  I>ickinsi>n's  nnd 
other  cases.  For  instance,  in  188B  a  man  dic^l  under  the  rare  of 
Dr.  Taylor ;  the  kidnrys  were  granular,  there  wcru  mimerom  superficial 
ulcers  and  submucous  haemorrhages  near  the  cAOCtim  and  iu  the  ascending 
colon.  But  after  hearing  iJr.  Dickinson's  pa})cr,  1  could  not  help  feeling 
that,  although  some  intestinal  ulcers  fotmd  in  the  subjects  of  Bright'* 
disaase  are  veiy  proliably  haomorrhagic,  yot  all  conid  not  be  thus 
exptaintyl ;  for  it  must  lie  remembered  thaii  as  Uilks  and  Moxun  have 
taught  for  many  years,  entcritia  and  colitis  are  not  unoMumon  compltca- 
tioiiH  of  this  di.>fOnier,  and  we  might  fairly  oxfiect  that  sometimes  Wore 
death  they  wouhl  proceed  to  ulcei-ation.  Then,  again,  ulcerative  coUiii 
is  often  associated  with  Brighl's  disease,  and  in  a  severe  case  the  swelling 
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at  tbe  mucous  memlirano  and  the  whole  JDteneity  of  the  process,  which 
may  lead  to  the  duimdution  of  several  feet  of  mucous  uiuratu-nne,  ahews 
that  the  ulceration  caniiut  have  ongtriated  in  Hulitnucoua  hacmorrhuges. 
They  iiuiy  bo  pre^aeiit  near  the  ulcers,  it  is  true,  but  surely  they  ought 
Hcmetinies  to  be  regjirderi  more  as  e\'idence  of  the  intensity  of  the 
inHammation  than  aa  the  Cdtise  of  the  ulcerHtion. 

Submucous  hai^nioirtiagOR,  leading  to  ulceration,  may  ocrcHsionally 
occur  in  other  general  disensee — such,  for  instance,  as  purpum,  scurvy, 
and  severe  forms  of  anaemia.  In  a.  cose  of  Addison's  disease  there  wore 
some  small  intestinal  ulcers,  aud  the  intestinal  mucous  membrane  shewed 
pijj;muntatiou. 

VII.  Trophic  Ulceratton. — T)r.  Acland,  Mr.  Targett,  and  I  have 
raised  ihe  question  whether  disea«c  of  the  central  neri'ous  system  can 
cjiuse  ulceration  of  the  colon,  and  our  cases  are  given  in  full  in  the 
tii-st  edition  of  this  Sv^fem.     (S«o  also  Asylum  Dysentery,  pp.  834,  83o.) 

Tbere  is  a  specimen  in  the  (iuyV  Hospital  Museum  siiewing  enteiitis 
of  the  lower  part  of  ileum.  The  inHamed  [>art  is  thickened  and  con- 
tracted, the  raucous  membrane  is  covered  with  granular  lym]>h.  All  the 
coats  of  tbe  bowel  are  in61traCed  with  small  ruiind  cells.  The  piitient 
was  a  woman  aged  .ir>,  who  was  admittctl  tn^der  Dr.  Pitt  for  haematemesis 
and  serMv  anaemia.  At  tbe  ant/^|iey  ilie  left  lobe  of  the  cerebellum  was 
softened,  there  was  a  large  chronic  ulcer  in  the  stomach,  aud  a  few  patches 
of  superficial  ulceration  in  the  colon.  There  is  also  another  specimen 
of  numerous  small  ronn<l  ulcers  which  occupied  the  whole  of  the  colon. 
In  some  tlie  muscular  cont  is  exposed;  in  others  a  thin  |>etlicle  covers 
the  floor.  This  s^tceiuicn  was  taken  from  a  man,  aged  hi,  who  was 
admitted  for  fractured  i^piiie  in  the  lumlmr  region  sviili  cuniplcte  {Mini* 
plegia.  He  died  fourteen  days  after  the  acciilent^  havin<:  had  diarrhoea 
for  some  days  Iiefore  death.  In  another  ease  of  fractured  spine  in  the 
lower  dorsal  and  lumbar  region,  the  patient  lived  for  two  montlis,  and 
after  death  a  mild  degree  of  colitis  was  found  and  one  superlicial  ulcer 
in  the  colon.  lilood  was  passed  during  life.  A  patient  who  during  life 
shewed  syniploms  of  locomotor  ataxy  and  ulcerative  colitis,  died  in  Guy's 
Hospital.  The  spinal  cord  showed  the  changes  characteristic  of  locomotor 
ataxy,  and  the  intestine  those  of  ulcerative  colitis.  I  have  seen  another 
patient  with  undoubted  tabes  and  all  the  symptoms  of  ulcet^ative 
colitio. 

These  caa«s  should  direct  our  attention  to  the  state  of  the  colon  or  the 
small  intestines  in  disea-ses  of  the  nervous  system.  Seeing  the  case  with 
which  bcdsoreA  and  cystitis  occur  in  lesions  of  the  spinal  cord,  it  is  hardly 
surprising  that  ulcers  are  occasionally  found  in  the  bowel. 

Dr.  Cowan  has  called  attention  to  the  frequent  occurrence  of  enteritis, 
colitis,  and  intestinal  ulceration  in  the  insane,  and  is  inclined  to  regard 
)  the  intestinal  changes  ns,  in  some  cases,  secondary  tn  the  ncr\'ous  disease ; 
'  and  I'r.  Knobel  consiflon*  th:it  asylum  dysentery  is  partly  due  to  deteriora- 
I        tion  of  ner\*e-ceUs  atlecting  the  trophic  nerve  supply  to  the  colon.     But 


((real.  iiUinu  on  cbo  geiioi-nl  lowered  vitality  of  Ittnalics,  rendering  lluta 
an  BHHy  prey  to  diiwiue  of  nil  sorta.  Mo8t  of  bis  aues  in  which  the 
condition  n(  the  culon  wan  not  due  to  some  recognised  disease,  «itha 
hod  K^ngrt'nti  of  ibe  lungs,  and  so  might  have  had  septicaemia^  or  tbey 
w<iro  fiJlh-flitlore. 

Vin.  DUatatlon  of  the  Colon. — Cases  in  which  thu  large  inteatiue  is 
dil/ito'j  nuiy  t-o  fiividcd  into  four  grouiw:  (i.)  The  first  contJunB  tho«r 
in  which  tlio  diatonsion  ia  entirely  gjiswius,  is  not  due  lo  any  olistnit-tion. 
and  iH  nidy  ono  aymptom  nf  some  other  illnt'ss.  It  is  often  «eiui  in 
itiumoiaLinn  with  [writonitis  and  enteric  fever,  and  it  nuiy  occur  with 
almost  any  fievoro  illnrs^.  Usually  there  is  at  the  saioo  time  sonc 
difituiisiun  of  the  small  intestine  When  extreme,  it  is  not  only  di« 
to  the  |>ntii<iii,  tmt  it  is  of  great  importance,  for  it  adds  onnsidi 
to  ilio  clangor  of  thi*  ori^tml  dittea-te  ;  it  greatly  hamf>ers  the 
ro<tnis  of  tliv  huiirt  itnil  lungs,  tlius  causes  p;dpit.'ttion  aiid  <]i| 
of  hr«>iitlunji£,  and,  if  it  occur  in  association  ^rith  heart  disease,  v 
parliculiirly  danf;oi-uusw  In  an  extreme  case  the  atxlomen  ift  very  <£»■ 
tondtnl  and  iouho  ;  it  hardly  moves  on  respirHlion ;  it  is  hjrpnr  riwiK 
on  |icruii$Kion  .  tlio  tympanitic  note  extends  well  into  the  ftanlu ; 
liver  is  pu-shod  iip  no  thai  the  hepatic  didness  dt*cs  not  reach  t*>  the 
margin  of  the  rihs  ajid  the  splenic  dtdncss  is  obliterated.  If  iIm 
tension  i>r  tym[ianitus,  as  it  is  tiaimlty  called.  &ffvci  one  part  of 
intestine  much  more  than  another,  the  ithape  of  the  diatimded  part  maj 
lie  vi«iUo.  Tbo  jNiticnts  are  nearly  alwnys  constipated;  tbey  do  not 
usually  |taaa  much  tlatiis  by  the  rectum,  nL>r  by  the  ***"TTt%  ;  bat  thtj 
complain  of  b(>rbory;nni.  which  may  be  .indible  to  bystanden. 

Tbo  gAA  HI  the  intestine,  acomlini;  lo  Ilertin.  ooosists  off  carlnttie  wil 
and  hytlt»^eii,  nnd  Mutfmnnn,  ipiuting  frum  Planer  aod  Bn^iL  m^ 
that  mar»li  -  gas  is  al^o  freqiientiy  pro»euL  At  the  [■■!  iiiiiiiim 
examination  all  thai  is  observed  is  that  the  intestine  is  dinifibil.  aad 
that  its  waUs  are  eaasiqunillj  aKnttcfaed  ud  Uun ;  mmalimm  %ht  riiiim 
isoM  »  MMmBoiM,  For  Un  coIod  ku  hma  ttrntad  to  be  a>  h%  mt  s  ■■■  i 
tkigh.  Tbe  caMO  of  tLo  dOatatinn  b  probohly^panlysk  erf  ibe  ■liwahr 
coat  of  tb«  hovel  The  only  difficulty  ol  lU^fmom*  b1nly  to  vcem  m  m 
the  dt«iitK-tian  of  this  cooditiaa  ftom  tikoce  ran  caaes  ia  wkkik  thmm 
a  leas  ia  iba  pantoaeal  cavity. 

The  hmtimui  of  tympanites  is  diScah  and  omsIib;  mad  m 
appoaiaaee  is  vtty  vnaikoon.  Varms  oanunatmik  mftm^  te 
aiii—riff  oUst  «ni  vamJO^  isiriiOTiiiiiiiffi.  Tbay  an  nttvaaHdr  pmm 
m  dvops  ii|Mia  so^v ;  bm  aUbo^gb  I  ba««  «An  gfiva  tbaa  I  ban  iii 
SMB  tbciB  of  any  aoe  ta  scnoas  amm  of  ifiitaaaaa  <rf  tba  kijpi  «■■■■>. 
B^fMffl  jpv«  a  bencr  cfaaace  of  iiiunau ;  tmpmtm^  aad  aaBsfiria  m^b* 
•oMMiiMa  aAord  rdieC  frvqiMDUy  (bay  fail  1ft  otbot  caaw  a  part  ^ 
«a^  aari  water,  «r  balf  a  faak  of  nra  akin  id,  mar  bo  mftmaA  ^  ibc 
rH«aaiLbm  as  vitb  canuaathas,  ao  vitb  trntmrn^  ■*  fiiiyii^y  4laaft 
froai  wnb  Ms«  liif  ibtn  ia  tattgit  friTr  or 
■MB*  M^T  W    i^tlii  LIU    }  ly  ba« 


The  Jittcmpt  ia  often  nrndc  to  tiniw  off  the  gji»  from  the  bowel  by  passing 
a  long  tube  up  to  the  sigmoid  flexure,  but  this  usually  fails. 

Puncture  of  the  bowel  has  been  rpcommcndoH,  and  tliia  operation  is 
comromily  done  in  veterinary  practice.  There  is  a  description  of  it 
as  performed  upon  sheep  in  Hardy's  Far  from  Ute  MaiUtmj  Vntv-d.  Ucrtin 
mentions  a  case  in  which  it  u:u>  performed  fifty  times  on  the  s:imo 
[jationt  without  the  least  accident.  Still,  it  h  a  proceedinj;  which  should 
rarely  Vtc  attcnipiud.  A  very  fine  trocar  and  CHiinida,  which  have  been 
previously  boiled,  should  be  used  ;  and  afier  the  troair  has  ttten  with- 
drawn, and  while  the  gaa  is  encnping  from  the  caiuuda,  tlie  alHloniinal 
walU  nhouhl  he  gently  pre,s.sed  so  as  to  make  them  follow  the  intostiue  a« 
it  coIlapAes.  The  punctui-e  is  l»cst  mudo  in  the  middle  line,  for  here  the 
atKlonnnai  walls  are  very  thin  ;  and  into  the  transverse  colon,  a-s  thi«  is 
lUiually  much  dtst^-nded.  The  Iienefit  is  rarely  permanent,  (or  the  gas 
(piickly  gathers  again.  Aaipuneture  shoidd  never  be  employed,  aa  it  may 
lead  to  the  escape  of  gas  into  the  peritoneal  cavity. 

(ii.)  The  second  group  contains  those  casee  in  which  the  distension  of 
the  colon  is  due  to  some  solid  substance  within  it.  In  the  human  subject 
it  ia  excessively  rare  for  the  difticndin^  suhsiance  to  romc  from  outside 
the  liody  ;  but  concretions  consistinj^  of  a  little  faecal  matter  incorporated 
with  vegetable  fibres,  hair,  and  iKik-husk  have  Iieen  found,  and  a  good 
dcfti  of  phosphate  of  lime  is  usually  precipitated  from  the  contentH  of  the 
intestine,  and  this  sometimes  makes  tho  concretion  as  hard  as  a  stone. 
Those  stony  masses  ari>  foum!  in  the  intestines  of  many  vegetable-feeding 
aninmls,  especiidly  (u-rhajw  of  hoi-ses,  crpws.  and  goata  They  conslitnte 
one  variety  of  bezoars,  a  name  applied  to  nil  calcareous  coiirri'tions 
fonntl  in  animals.  They  are  much  commnner  in  the  small  intestine  than 
in  the  larpe.  The  suljstances  not  introduced  from  without  may  be  gall- 
stones or  impacted  faeces.  The  former  nuiv  be  as  large  as  a  hen's  egft 
and  usually  get  into  the  duodenum — or  more  rarely  directly  into  tho 
colon — by  mean)?  of  a  fistulous  e^^mmnnication  witii  tlie  gall -bladder 
{tiiU  p.  743). 

Distension  of  the  colon  by  faecal  matter  is  of  great  clinical  importance, 
aa  it  is  of  common  occurrence.  The  faecal  mass,  which  is  often  of  very 
large  size,  is  usually  in  the  sigmoid  Hoxuro  or  in  the  descending  colon.  I 
have  known  a  inasa  in  this  position  mistaken  for  a  large  tumour  of  the 
kidney.  The  subject  (*f  distension  of  the  colon  from  foreign  bodies  is 
fully  discussed  in  the  articles  "Constipation"  and  "Intestinal  Obstruction." 

(iii.)  The  thinl  group  contains  those  cases  in  which  the  dilauition  of  the 
colon  is  due  lo  some  organic  obstniction  in  front  of  the  dilated  gut.  In 
these  the  intestine  hypertrophies  as  well  as  dilates,  and  the  hypertrophy 
is  almost  entirely  of  tho  circnlar  fibres  of  the  muscular  coat ;  but  the 
longitudinal  may  he  eamewhat  more  uniformly  spread  and  more  numcrons 
than  usual.  This  muscular  ln'[K'rtrophy  may  render  peristalsis  easily 
visible;  but  this  appearance,  though  common  in  the  small,  is  ^cry  rare 
in  the  large  inte.stine.  The  inti^linal  contents  retained  behind  the  stric- 
tnrft  usually  set  up  some  colitis,  which  may  proceed  to  ulceration,  when  the 


v«n-known  *'  disturision  ulcere  "  are  produced.  This  is  a  liad  lume,  for 
thei-e  is  no  reason  to  suppose  that  the  mere  (listen^on  caita*8  ihr  ulr«n. 
The  colitis  is  shewn  by  swelling  and  injection  of  the  mucous  tueubmm!. 
and  in  severe  caMS  the  inflammatory  pi-ocesfi  advances  so  far  that  the 
mucous  membrane  is  dark  and  sloughy.  The  ulcers  mar  consist  oi 
nothing'  I»ut  A  slight  loss  of  snbst^tnc*  of  the  cpithclini  i^nrface;  or  the 
whoio  intestine  for  ecveral  fc«?i  behind  the  olistniction  may  be  covere"! 
with  irregular  niters,  as  was  the  case  with  a  women  in  whom,  as  a  nmih 
of  malignant  disease  of  the  rectum,  "the  whole  of  the  colon  above  the 
stricture  was  dist>cndc4  an<l  worm-«aten  by  i^mall  ulcers.''  These,  as  they 
increase  in  size,  come  to  have  ragged  eilgea  and  run  one  into  the  other. 
producing  a  large  area  of  nlcenition.  Often  the  muifcular  coat  ih  expoiwil, 
and  sonif^times  even  jteHoration  of  the  sorouA  coat  with  consequent  fatal 
peritonitis  tj*kes  place.  The  rapidity  of  this  iTiflamnmlory  ulceracire 
proc^'HS  depends  much  upon  the  completeness  of  the  obstruction  and  the 
nature  of  the  retained  contents.  Sometimes  it  is  very  rapid,  as,  for 
instiince,  in  the  catie  of  a  woman  who  was  admitted  for  inttwtinal  olistrac- 
tion  of  nine  days'  duration.  At  the  autopsy  volnilus  of  the  sigmoid 
and  aciitu  colitis  M'oru  found  ;  the  distended  sigmoid  was  cuvrrt*d  with 
irregular  ulceration  on  its  mucous  surface  :  two  of  the  ulcere  were  de*p 
and  nejirly  perforating.  This  case,  however,  in  exceptioiwil,  for  distension 
ulcers  are  commonest  iu  associatjou  with  chronic  obttruction,  and  an. 
therefore,  most  frequently  met  with  behind  malignant  growths  or  impwtad 
faeces.  The  ukcrs  themselves  when  exposed  appear  to  have  existed  for 
some  time,  and  they  may  even  l>e  pigment^'d.  It  is  curious  that  ihey 
may  be  a  long  way  behind  the  obstruction  without  any  ukors  in  the 
intervening  l>owcI ;  thus,  in  one  aise  they  wvre  found  only  in  the  cnecnn 
and  itscending  colon,  although  the  obstruciiim  van  due  to  carcinoma  of 
the  sigmoid.  This  colitis  may,  after  the  obstniciion  han  been  overcome, 
be  difficult  to  treat,  and  is  the  cause  of  the  severe  dianhoe/i  which 
sometimes  follows  when  after  long-standing  faecal  impai-tion  the  bowels 
have  at  last  l>een  opened.  It  will  subside,  however,  under  rest  iu  \pvd. 
careful  diet,  wannth  tn  the  abdomen,  and,  if  necessary,  an  occaskinal 
starch  and  opium  t<nenuL 

The  dilatation  behind  an  obstruction  may  lead  to  cnnsidorable  disten- 
sion of  the  aUlomen.  By  carelid  watching  of  the  peristaltic  nlovement^ 
by  percussion,  and  by  palpation,  we  can  often  make  out  whetlirr  it  ti  the 
large  or  the  small  intcHtitie  which  is  dilated  ;  but  it  mutil  not  Ih<  forgrittcn 
that  a  dilated  suiall  intestine  may  be  as  hirge  or  Urger  than  tbi<  t-oton, 
and  often  lies  transversely  in  iht*  abdomen.  On  the  other  hand,  a 
dist^ntW  tromjverse  colon  may  l»cnd  down  towards  the  pubcs  like  a  coil 
of  snudi  intestine,  and  the  sigmoid  may  Ira  so  distended  as  to  reach  quice 
over  to  the  right  side  of  the  alxlomen.  Com^iderable  or  even  extreme 
dilatation  of  the  colon  is  not  uncommon  in  the  insane.  I  need  hardly 
add  that  flight  distension  often  ocean  In  jx^rsons  of  a  cunsti|tnt<Hl  iMbit 

(iv.)  The  fourth  group  contains  those  very  rare  caHes  of  ^x-aUrd 
idiopathic  dilatation  of  the  colon,  often  known  in  (vcrmany  as  Hirtch- 
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sprung's  disease ;  Dr.  Uuwkins  considers  nGuro}iatbic  dilatation  and 
hypertrophy  tbo  best  luinie.  We  have  bad  only  one  case  at  Guy's  among 
the  last  IG.UUO  |)Ost-monem  examinations.  It  lo  difHcull  to  be  precise  oa 
to  the  number  of  cases  recordet],  for  it  is  doubtful  whether  aorae  were  not 
long-standing  cases  of  faecal  impaction.  This  cnticism  A])p!i«8  jwrtiimlarly 
to  Brisiowe'a  first  case,  for  the  patient,  «  girl  aged  8  years,  had  always 
been  subject  to  conciliation,  and  her  buweLs  had  not  )>e«n  open  for  seven 
weeks  before  admission.  On  her  death  the  large  intestine  was  enormotisly 
dilated  fi'om  the  caecum  to  a  point  within  2  inches  of  tbc  anus,  and  was 
completely  filled  with  faeces.  Perhaps  also  Peacock's  case  of  a  man  aged 
'1^,  always  cnnsti[iAtml,  who  liatl  liad  a  bad  attack  of  faecjil  imjniction  at 
1  7,  and  in  u'hom  hard  ffi^caj  accumulation  hatJ  been  broken  up  more  than 
once,  belongs  t*  tbis  gi-oup.  In  liim  also  ihe  large  intestine  was  very 
diNlended,  beiug  6  to  d  inches  in  diameter ;  il  contained  fifteen  i|uurls  of 
a  semifluid  greeniuh  faeces,  and  the  mucous  membrane  was  much  ulcerated. 
In  this  case  the  abdominal  diistensjon,  *'  which  nuulc  him  appear  like  a 
woman  just  before  her  conHnement,"  was  associated  with  displacement 
of  the  hciirt  aud  liver  upwards,  with  oedema  of  the  legs,  penis,  and 
ticrotum,  and  with  albuminuria — these  last  symptoms  being  api>arenlly 
due  to  pressure  on  the  vena  cava  or  renal  vein*. 

When  writing  the  first  edition  of  this  article  I  got  together  12 
cases;  Crozcr  GrilHth,  writing  in  lH9i',  had  found  23  aises  in 
literatui'e  and  reconled  one  himself.  Kredel,  writing  in  1904,  thinks  the 
tmndition  more  frequent  than  is  commoidy  supposed,  and  alludes  to 
many  cases,  but  I  much  doubt  whether  aome  are  instiincea  in  point.  All 
atithoi-a  aix*  agi-ued  that  the  condition  is  far  commoner  in  males  thau  in 
females,  about  five  out  of  ever)'  six  ea^es  being  males.  Putting  aside  the 
cases  which  may  have  been  due  to  faecal  impaction  or  other  olistruction, 
a  well-defined  group  stands  out  among  those  which  remain,  namely,  those 
in  which  the  higinoid  flexure  only  is  distended.  Thi;  following  are 
esamples  of  this: — Dr.  Heriingham  and  Mr.  Hnice  Clarke  give  the  case 
of  a  man  ovt-r  70  who  bad  always  been  cvtrenioly  constijjated.  Six  years 
ago  he  had  bad  an  attack  similar  to  the  prcsuut,  but  it  hjid  l>ecn  over- 
come by  strong  purgatives.  For  the  last  six  years  he  hail  had  little  or 
no  trouble  in  this  way,  but  his  bowels  had  now  not  Iwen  open  for  eight 
days.  The  abdomen  was  distended,  enemas  and  purgatives  failed  to 
i-elieve  him,  aud  he  died  of  perforation.  The  sigmuid  flexure  wiu*  found 
enormously  distended,  and  re8end>led  a  dilated  stonuich.  lis  witlls  were 
hypertropbieil,  and  its  inner  surface  ulcerated  and  gangrenons.  There 
was  more  than  one  perforation ;  the  rest  of  tbc  intestine  was  normal. 
Constipation  lasting  eight  days  can  hardly  Ijo  regaiticd  as  snSicient  to 
have  produced  this  condition  of  the  sigmoid.  Sir  John  Banks's  ])atient, 
a  man  aged  '^O.  was  found  to  have  the  sigmoid  Ht^xnre  so  distended  that, 
bent  on  itself,  it  filled  the  abdomen  ;  it  was  3  feet  in  cii-cuniference.  In 
Chapman's  cusc,  a  male  deaf-mute  aged  o8.  the  sigmoid  bent  on  itself 
filled  the  abdomen  ;  its  circumference  M'as  14  inches.  It  bad  actttally  got 
up  between  the  right  lobe  of  the  liver  and  the  diaphragm.     Money  and 


Paget'8  case  shewed  the  eiginoid  to  consist  uf  two  large  sacs  even  biggsr 
than  an  ordinary  dilatofl  Rtomach.  Dr.  (Jw's  first  caw  was  that  of  a  hof 
aged  -lA,  in  nhom  the  sigmoid  was  foiuid  ti)  consist  of  two  huge  jacs 
lying  v(Tli(3illy  nldc  by  aide,  one  in  the  right  half  of  the  abdomen,  the 
other  in  the  left.  The  greatest  circumference  of  the  sigmoid  was  13 
inchcfi.  His  aecond  nuii!,  alsw  in  a  boy,  wag  very  aimilir.  The  di*- 
iJngnisUing  ch:inici eristic  of  thf-sc  cases  is  that  the  sigmoid  is  enormonily 
diNi«n(]ci1,  tilling  th*^  ivhnle  of  the  front  of  the  al)donicn.  It  is  in  shape 
like  a  dilated  stotnach.  and,  in  Chapman's  case,  it  w  stattw]  that  the 
longer  curvature  measured  30  inches,  the  smivller  I  n  or  1 2.  The  view 
adopted  by  some  speakers,  when  Dr.  Hernn>:hiim  and  Mr.  Brnce  Clarke'* 
pji]KT  «a*  rea<l,  was  that  a  slight  actnimulaliun  of  faeces  at  one  (sart  of 
tht^  sigmoid  leailx  to  kinltirig  of  it :  that  thii4  incri^ises  hoih  the  obstriK- 
tion  and  the  actuinuJation  of  iacce-%  and  thtiB  one  rcactfl  on  the  other 
But  this  cxptniiation  is  not  rcrtuin,  and  Hoveral  quc^tiirns  will  have  to  be 
answored  before  it  is  accepted.  AVh}',  if  there  is  thus  an  obstruction  «i 
the  Uiwer  part  of  the  sigmoid,  is  this  part  of  the  ImjwcI  so  ctiorranuHlr 
distended  and,  in  these  six  ca«e«,  the  rest  of  it  so  little  disleiirte*!  or  not 
At  all  t  Then,  again,  those  }Kitien!«  were  not  excessively  constipated. 
For  instance,  although  Ih.  Hi.Ti'iiiglmin  anfl  Mr.  Bruce  Clarke's  patient 
had  been  of  a  constipated  habit,  it  so  happened  that  before  the  fatal  dis- 
tension of  his  sigmoid,  "for  the  hist  six  ninnths  he  had  had  litth?  or  no 
trouble,  the  liowels  had  been  open  regidarly  without  more  thun  on 
occasional  mild  a|>crirnt."  When  seen  ho  hud  only  been  suffering  from 
wiint  of  rtftion  of  the  Iwiwel  for  eight  days.  Then  we  must  renK'nit^trt- 
that  thoiigli  obstniction  al)out  the  sigmoid  and  rectum  from  faecal 
im|iaction  or  growth  is  very  common,  the  condition  we  are  doecnbing  !» 
vcn*  rare  ;  and  idthouuh  constipation  is  much  commoner  in  women  than 
men,  yet  this  dilatation  of  the  sigmoid  is  almost  confined  to  innlee,  samn 
of  whom  are  so  young  that  the  trouble  can  hai-dly  be  eecondary  to  con- 
stiiKition  :  and  fn>m  m:iny  of  the  descriptions  it  appears  thut  the  distended 
sigmoiil  M-as  not  so  full  of  faeces  as  we  Khould  have  exjKCted  if  there  had 
been  obstniction,  and  in  many  cases  there  was  diarrhoea.  Sir  F.  Treves 
has  recorded  a  case  in  which  grwit  dilat«lioii  was  duo  to  congenital 
nJint>wiiig  of  the  rcctnni,  and  Wlioves  that  oil  cases  of  "jdinpathic" 
(lihttatioii  of  the  litrge  bowel  can  be  ex]ihun«l  by  some  Torm  fd  olistntc- 
tton  other  than  faecal  impaction ;  but  all  other  writers  are  oppostsl  ti) 
this  \iew,  for  usually  no  obstruction  is  found  after  death,  and  a*  many 
of  the  iMiticnts  are  yamg,  a  commonly  acccpt^-d  view  is  that  there  ii 
a.  congenibdly  iibnormal  development  of  the  cidnn,  in  virtue  of  which  it  is 
longer  and  par)u|>s  wider  than  it  shnidd  1>e,  therefore  it  hangR  over  into  thv 
pelvis  and  forms  n  loop,  especially  if  tho  meso-sigmoid  is  long  ;  tho  fneoe* 
and  gas  collect  in  this  loop  and  distend  it,  often  some  colitis  »  set  up 
and  even  diairlioea  occurs — the  colitis  may  lead  to  ulceration  and  even 
perforation.  But.,  as  Pr  Hawkins  points  out.  this  explanation  is  (m- 
satisfoctory,  for  much  fold«l  pelvic  colons  are  common  while  dilatation  i» 
rare,  and  may  be  associated  with  r  colon  which  is  short.     Others  have 
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Snbght  that  tbiii  lociU  (]ilatatioii  of  the  iggmoid  is  cumparubte  rather 
with  the  caaes  of  diUucJun  of  the  stomach  without  obstniction  of  tiie 
pylorus.  And  I  notice  ihAt  Dr.  Jlollestoii  nod  Mr.  HawiinJ  adopt  the 
saoiu  \iew.  The  one  is  oftou  iisaoeiutud  with  dyspcpttiu,  the  other  with 
fitidty  action  of  thu  bowclt) ;  hut  in  both  the  [iruciiie  rt'lationship  of  the 
|M;[viTU:d  action  to  the  dilatation  is  oljscure.  and  in  neither  is  it  easy  to 
tx-  suru  of  the  cnuso  of  the  cocidiiion.  Why  the  fti^iuoid  should  be 
tuoru  atTect'tid  than  ttny  other  iiart  of  the  bowel  \*.  not  clejir  to  us  unless 
there  is  %  developmental  defect ;  hut  it  must  bcf  remembered  that, 
according  to  some  authors,  fiuch  as  Traetour,  it  is  the  habitual  store- 
honsc  for  faeces  between  the  act«  of  defecation,  and  that  slight  dihilatiun 
of  it  is  coiomou. 

The  cuMis  in  which  the  diUtutinn  was  near  the  sigmoid  mther  than 
of  it,  proI»abIy  Whjiig  to  the  same  clinicjtl  group  ;  the  folK>wiiig  are 
examples  ; — One,  recorded  by  Mr.  Walker  tuitl  Mr.  tiriffiths,  was  that  of  » 
boy  aged  11,  whose  abdomen  was  cnlargeil  and  lympanitic  soon  after 
birth ;  his  luwels  were  regnkr  at  firat,  but  aftenvards  conati[Mitcd, 
ulthongh  tbiiy  conhl  alwaytt  be  opc^ncil  by  enem^is,  and  it  iloes  not,  appear 
thill  there  was  ever  any  obstruction.  His  a])iietite  was  ImuI,  bis  brt-athiug 
was  short,  wind  would  oocasioimlly  "i-oar  away,"  and  ibt-n  the  dlsitiision 
leitecned.  So  distended  was  he,  that  :dthough  his  height  was  only  4  ft. 
the  alKiomen  me;isured  :23  inches  from  the  cni^ifomi  cirtilage  to  the  pubofl, 
and  itjs  greatest  girth  was  3  ft.  11  inches.  On  o|jcning  the  alxlomen  it 
appeared  tilled  with  un  enorniou»  coil  of  intustiiiu,  looking  like  a  tk'xcd 
thigh  and  leg,  fonimd  by  the  transverse  and  descending  colon,  the  latter 
23  inches  in  ciroimference.  Tho  sigmoid  and  ascending  colon  wrre 
-soinewhsii  enlarged.  The  dinphragm  was  so  pushed  up  thut  from  the  lop 
of  the  diaphragm  to  the  supnisteriml  notch  «iis  only  2J  inches.  Tho 
IH-ritoiieul  coat  of  the  affected  buwtrl  w»s  thick,  the  muscular  coat  was 
hyiwrtrophietl,  and  there  wjw  no  submucous  tissue  ;  the  niucoiis  membrano 
wn.-t  thick,  often  denude<l  of  its  epithelium,  and  in  a  slalo  of  chn)nic 
inrtamniation.  A  soconil  case,  also  a  Imy,  is  lliat  reconltHl  by  Dr. 
Koltcston  an<i  Mr.  Warrington  Howard,  lie  was  twc-lvy  ywirs  old  at 
death,  and  he  Itad  auflercd  from  attacks  of  wjnstipntion  and  vomiting 
together  with  a  diatondcd  abdomen  since  the  age  of  two  monthe.  Tho 
descending  colon  and  the  caecum  were  cnonnously  dilnlod.  Another 
case,  recorded  by  Little  and  Calhway,  w.is  an  indx-cile  male  agi^d  :i4,  who 
luid  always  had  an  inordinate  apj>ciite ;  and  after  eating  nii  impeded 
orange  and  ii  jxmuuI  of  Banlniry  uike>j  wiiii  taken  with  alxloininal  jmin 
and  sickneas.  Aperients  acted,  but  the  next  day  exUemc  distonsioii  was 
notices],  the  eircumferenre  at  the  umbilicus  iH'ing  ■!■'>  inches.  The  benit 
was  very  much  displaced,  and  he  sank  on  the  seventh  d»y-  There  was 
enormous  illlatatton  of  the  transverse  and  descending  ciilon,  ainl  of  tho 
sigmnid,  the  rausculiir  and  mucous  coats  of  which  were  very  thick. 
A  fourth  ease  is  recorded  bv  Dr.  Goodhart  (HI)-  '^^v-  large  intestine  was 
dilated  from  the  caelum  to  the  anus,  hut  the  dilaution  was  not  Ifical, 
as  in  the  other  cases,  nor  was  it  so  extensive.     There  was  a  oousiderablo 


amouDt  of  ulc«ratioD.  Wells  gives  a  caae  of  an  elderly  man  in  whom 
tlie  IrRitsvcrso  i:okiri  was  diMunded  in  tliu  furm  of  a  loop,  but  it  u 
just  [losBible  that  some  adhesions  of  the  small  iDtestine  were  the  canse 
of  thift. 

Ptfjf,  Osler'a  case  (57)  forms  a  contioeting  Hnk  between  the  group  (J 
(lilaialion  of  or  near  the  sigmoid  and  those  of  dilatntion  of  otbur  jjwu 
of  tho  colun.  The  patient,  n  coloured  boy  agwl  10.  w;w  thin,  hot 
enormously  distcndei.1  in  thf  abdomen.  He  wjia  not  pnrticiiliirly  con- 
stipated, and  oft^^n  had  diarrhoeji  and  vomiting.  Intestinal  peristalBb 
could  bo  aeun.  For  a  time  waj^hing  out  the  bowel  with  water,  intrtHluood 
with  a  long  tube  when  the  hips  were  ele\*at«l,  ImI  to  rt»mi»  rt^lief ;  )mi 
this  was  slight,  and  the  pain  and  vomiting  continut-d.  The  abdomen  wai 
o^Kincd :  there  was  no  stricture.  The  si);muid  vm  18  inches  in  circum- 
ference, the  caecum  was  half  this  size,  and  the  Imwel  prngressively 
increaKod  in  aize  from  the  caecum  to  the  «igmoi<l,  which  waa  folded  on 
itself,  hilt  not  so  tks  to  causa  any  obstruction.  An  nrtihcial  anna  wm 
made  at  iho  most  promtneuc  part  of  the  sigmoid.  The  mucom  membnuit 
seemed  normal,  but  the  muscle  was  hypertixjphied.  jVftcr  the*  opemtinn 
his  appiitita  and  goni^Tal  condition  improved,  ho  had  no  tynipanitea,  be 
gained  in  weight,  and  |>iwHe*i  the  fiie<e3  throuf^h  the  artificial  aiiiu.  Dr. 
Morley  Fk^tcher  and  Mr.  Bctham  Ifobintton  have  recorded  tbo  cose  of  a 
boy  in  whom  the  dilatation  included  the  roclum  and  colon  as  fur  lu  th« 
hepatic  Hexure.     The  piitient  died  comatose  unexpectedly. 

Itooking  at  the  ages  of  the  recorded  cams  it  seems  prolmble  timl  we 
shall  have  to  distinguish  two  varieties  of  so^aljod  idiopolbic  dilatation 
of  the  colon;  namely,  that  )>ccurri[ig  in  elderly  subjecta,  ami  that, 
apparently  due  to  some  congenital  inertness  of  the  bowel,  met  with  ia 
young  children.  I  think  these  distinctions  are  sufficiently  striking  to 
be  of  practical  value,  and  that  the  cases  in  which  the  coh.in  as  a  whole 
is  afTvctud  are  only  u  ditTcrent  degree  of  ihow  in  which  the  sigmoid 
alone  is  implicateil.  Further,  eonie  writers,  *'.«/.  Kredel,  think  that 
only  a  few  of  the  sutTercfs  attiuu  adult  life,  and  thoy  form  the  group  of 
elderly  patient?,  and  it  may  be  that  if  one  of  these  iiattenia  can  attain 
arjnlt  lifo  he  will  mamige  to  get  nn  to  old  age,  and  thus  the  children 
and  elderly  ailidts  really  form  one  group,  I>r.  Hawkins  agrocs  with 
this,  and  that  the  inertnces  is  a  congenital  ncuro-muscnlar  defect  in 
virtue  of  which  the  bowel  cannot  paas  its  contents  on.  This  difficnity 
may  bo  incroaaed  in  infanta  by  spasm  of  the  anns.  Mr.  Itrooki'  reconlA 
a  case  aged  '21  in  which  there  was  an  undoubt4>d  congenital  histor;. 
The  chief  symptoms  of  this  condition  are  ixs  follow  :— 

Symptoms. — The  distension  of  the  intvstiiie  is  very  great,  and  jier- 
cussion  shews  that  it  is  chiclly  due  to  gaa.  ft,  H.  Fitz  has  suggested 
thai,  many  of  the  cases  of  rhruiiic  phantom  tumour  recorded  by  iho  older 
writers  were  examples  of  this  foim  of  dilatation  of  the  colon.  Shortness 
f>f  breath  is  a  cause  of  complaint,  and  the  p;iticnt  may  1»  livid,  b«eat 
the  <liaphragm  is  pushed  up  and  breathing  is  hampered.  The  upwt 
displacement  of  the  heart  gives  rise  to  palpitation.     The  (tplenic  dulnust 
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u  obliterated,  the  faeputic  du]ne»s  is  diminiiihei],  and  iho  liver  cjinnot  he 
felt  The  abdomen  is  always  distended,  fMiraetimeB  enormously  so,  and 
then  it  may  be  tympanitic  jiU  over;  distinct  coils  and  iwriswliic  move- 
menu  lue  sometimes,  but  not  nlwuys,  visible.  Often  the  huge  distended 
bent  sigmoid  miiy  be  nxn.  The  diisCcnsion  is  greatoftt  in  the  left  iliac 
iowL  Slow  iUtemtions  in  shape  may  he  viirihle.  Pain  and  vomiting 
are  usually  absent.  In  Money  and  Fagot's  cado  the  intra-abdomiiml 
pressure  was  so  great  that  the  legs,  scrotum,  and  penis  were  swollen, 
and  the  |Mitient  had  alhuniiniiriiL.  After  the  g:ia  hjid  been  let  off 
by  pnnctnre  of  the  intestine  the  albuminuria  passed  away,  the  specific 
gravity  of  the  urine  fell,  and  the  {mtienl  passed  eight  pint*  of  urine 
iu  the  night.  Dr.  Gue's  first  ca^e  had  liacmutui'iii.  i^hortly  before 
death.  Most  of  the  jxttienta  for  some  time,  often  for  yeju-K,  have  had 
home  difficulty  with  the  bowels,  ctmstipatiftn  8Uj>er\'ening  fruni  lime  to 
time,  the  bowels  not  being  open  for  many  days,  oocnuonally  not  for 
a  week  or  two,  and  in  one  cose  at  leaat  not  for  a  mouth  ;  but  constipation 
is  not  usually  ver\'  serious,  and  yields  to  purgatives  or  more  often  only 
tu  unemaa.  In  Money  and  Paget's  rase  the  Itowels  h;ul  uUvayK  been 
regular  ;  and  for  some  years  before  the  futjil  attack  they  had  been  so  in 
Ur.  tlcrringhani  and  Sir.  Bruce  Chuke's  case.  Occusionally  diarrhoea 
se[«  in  shortly  before  death  or  it  may  alternate  with  coiisli[)ation.  Flatus 
ia  often  iKiaged  and  faeces  may  be  drninofl  away  through  a  tiilw.  Tho 
(xindition  found  after  death  haa  already  been  indicated  in  the  description 
(if  the  individual  cases.  Both  layere  of  ihe  raitsculur  coat  of  the  gut  are 
hypertrophie<l,  and  its  mncoiw  membrane  is  often  ulcerated,  i>rol>ahly 
from  the  colitis  sat  np  by  tho  iiTibition  nf  the  retained  derompowng  faecal 
matter.  Except  that  the  kidneys  may  bo  hard,  like  heart  kidneys — 
probably  owing  to  compression  of  the  renal  veins — the  whole  body, 
save  the  colon,  appears  healthy ;  and  in  no  case  which  has  been  used 
as  a  basis  for  thii*  dewriptinn  has  any  obstruction  l>een  found  in  the 
intestine.  The  small  intestines  are  collapsetl  and  lie  K-liind  the  coloiu 
The  condition  appears,  therefore,  to  be  purely  local.  Very  rarely  tetany 
is  aasociatetl  with  it,  anrl  I>r.  Utngmead  has  recorded  a  case  in  which 
several  attacks  of  teumy  were  due  to  a  huge  dilatation  of  the  sigmoid. 
The  distended  bowel  cuntJiins  semi-solid  or  fluid  faeces  and  an  enui-mous 
quantity  of  gas  ;  solid  faeces  are  exceptional ;  in  a  man  aged  2.S  tho 
colon  and  its  contents  weighed  47  llw.  (Fonnad).  It  has  been  foimd 
on  measurement  to  be  increased  in  length  as  well  an  in  diameter.  >Sonie- 
times  there  is  much  fever,  nuniy  patienls  are  very  wiislcd ;  a  l>oy  ten 
years  old  only  weighed  48  J  Iba.  The  outlook  for  the  younger  |xitient8 
is  very  grave.  Cmzer  Oritfith  says  that  only  three  out  of  the  twenty- 
four  cases  he  collected  reached  adult  life,  but  it  may  be  that  slight  caaes 
which  do  not  sec  a  doctor  gro%v  up  and  form  the  elderly  group  to 
which  we  have  allude<I.  Death  may  be  due  Ui  perforation  of  the  ulcers, 
but  often  the  {>ause  is  not  clear ;  no  doubt  death  is  <rften  due  to  the 
colitis.  Often  it  took  phboe  a  tow  days  after  the  patient  was  first  seen, 
and  with  some  it  was  unexpectedly  sudden. 


Enemiis  and  purgatives  commonly  biul  no  effect ;  and  oven  if  the 
bowels  wuin  opened  the  patient  waa  not  much  improvwl  thereby.  The 
pAssiLge  of  a  long  rettiil  tu))«  ofton  failed  to  bring  away  any  gas,  juul 
altliDUgh  eometiuies  this  proceeilin^  or  puncture  of  the  intestine  relieved 
the  prOBsuro  for  a  lime,  the  gas  soon  roue-cumulated.  As  these  results  are 
Ml  poor  I  suggetrtfd  in  tha  tirst  otlitiun  ib;it  the  ImjsL  cbance  is  »lforded  bjr 
Opening  the  b»)wel  abf^ve  the  dilaiLxl  pmt ;  and  aa  this  part  is  luuAtly  ihr 
sigmoid  thcry  wuuld  bo  very  little  diHicidty  in  the  operation.  For  some 
lime  the  faeccit  should  alt  I>e  {lajiittHl  thrnugli  the  arliHcial  anus,  and  tlu: 
dtslended  sigmoid  should  be  thoroughly  Unghed  frotn  the  artiHeial  opening 
to  the  nmu  every  day  with  clean  tepid  wuttrr.  Much  improvement 
followed  in  Prof.  Osier's  case,  in  which  the  sigmoid  was  opened.  In 
Crozer  Griflith's  case  a  light  inguinal  eolotomy  was  done,  but  the  pntiam 
died.  In  Sir  F.  Troves'^,  Mr.  C'lutton'B.  and  K,  H.  Fitr"«  caFes  thn  di* 
tended  bowel  was  8ucce8slnlly  exctfied.  Ih.  \l.  P.  Hawkins  bcUei'M 
that  most  ca^es  c<in  l>e  succo»8fuUy  treated  if  operated  on  early,  and  hr 
much  prefers  anastumosiB  of  the  iliac  part  uf  the  sigmoid  llexuro  with 
the  jielvic  jtart  when  the  sigmoid  only  is  afl'ticteil,  but  ua  after  ihii 
operation  the  dilated  portion  of  the  i>ignioid  has  8ul)80f|uemly  midcr^oD* 
a  volvulus,  it  ^bMuld  be  t].ved.  In  ixie  of  his  ca«cii  operated  on  by  Mr 
Makiiia,  the  upper  [Kirt  4)f  the  [lelvic  colon,  jiM  below  the  ana«t4>nio»<ii, 
underwent  euunnous  dilauition.  In  Dr.  Murley  Fletcher  and  Mr. 
Betham  Kobiuson's  case  the  aVidomen  was  opened  and  p<^unds  of  faecc* 
were  pressetl  by  the  hand  through  the  autu.  The  patient  improred 
much  and  rouiHined  well  for  nearly  two  years  but  then  <lipd.  They 
suggest  that  this  tre;»tment  should  l>e  tried  liefore  more  severe  siirgerr. 
In  their  coAc  it  api^cart^l  especially  suittible,  Itocause  the  dihit  atii>n  reiiebed 
so  near  to  the  anus  that  no  anastomoitis  coiUd  have  ^'nt  below  iL  In 
the  discussion  which  followed  the  reading  uf  this  paper  eome  cuiuidcreil 
simply  dminiug  the  dilated  colon  the  t>e8t  tre;ttmcnu 

IX.  Sacculation  of  the  colon  is  not  common.  The  divurticiUa  are 
ugiudly  the  size  of  a  [jeu,  but  I  have  seen  them  big  enough  to  receive  the 
little  finger,  and  half  an  inch  in  depth.  Tliey  are  moi^t  fre«|ucnt  in  the 
descending  colon,  sigmoid  Hexure,  or  upi>er  part  of  the  rei-tum.  Usually 
they  are  very  numerous,  are  placed  close  together,  and  contain  n  little 
faecal  matter.  They  are  described  as  hernial  protrusions  of  the  mucous 
membrane  through  the  miiscuhir  coal,  and  no  doubt  this  sugj^tion  u 
correct ;  but  often  a  thin  layer  of  nutscle  is  spread  over  the  whole  snrfare 
of  a  suceulu^  except  just  at  it^  tiotlom,  which  coneist«  of  mucous  mrni- 
brane  and  [leriUjueum  only.  Sometimes  &**  in  <>  ^lecimen  t  shcwrd 
at  the  Pathological  Society  (83),  theae  diverticula  lea^l  into  appendices 
epiploicae ;  and  ^^ilks  and  Moxon  mentioQ  a  case  in  which  they 
protruded  between  the  layers  of  the  mesenteo'*  Pcrlia}>s  they  should  K> 
regarded  na  ilue  to  obstniclion  in  the  form  of  chrotn\'  constijintion  ;  and 
in  favour  of  thia  is  that  they  are  found  for  the  nioi^t  part  in  elderly  |H*opU, 
and,  >w  far  iu  I  know,  never  in  children.  As  a  rule  they  give  riae  to  no 
symptoms ;  but  we  have  in  the  Museum  at  Guy's  Hospital  a  specimen  in 


which  pei-foration  of  the  fundus  of  one  of  thoati  baccuH  led  to  the 
fonnation  of  an  absceaa  between  the  left  kidney,  spleen,  and  a«cending 
colon. 

Solitary  diverticula  are  rery  rare;  but  in  1 888  an  autopsy  was  made 
&t  Gay's  Hospital  on  u  patient  wha  tWed  of  malignant  disease  of  the 
oesophagus;  and  in  the  colon  ten  inches  from  the  iloo-caecal  \-alTe  tvas  a 
divcrtictduni  half  an  inch  long  which  admitttHi  a  No.  10  catheter. 

This  is  |>erhai>s  the  best  place  to  mention  that  iht;  ap]H>ndic<'s  epiploicae 
may  )H:(«me  p*Hlun(;nlati>d.  and  enlargeti  at  their  lower  part  ;  so  that  they 
really  foi-m  subserons  lipomas.  Small  peduneiilalod  lipomas  may  bucome 
dctaclied,  and  may  be  found  free  in  the  peritoneal  cavily.  Tht-y  are 
eometirocs  calcified.  I  have  knotrii  a  foreign  body  work  it«  way  from 
the  sigmoid  into  one  of  the  appendices  and  form  an  abscesfi,  and  Mr. 
Bland-Sutton  has  described  simiUr  cases. 

X.  Laoeratton  of  the  Colon.— >5ometimes,  but  happily  very  nii-ely. 
this  is  due  to  an  enema  tube  ur  u  buiigie.  There  are  two  such  sjiecimcns 
in  the  Guy's  Hospital  Miiacuni.  In  the  first  case  an  enema  was  given  hy 
means  of  a  long  tu1>c  lo  a  man  aged  lb  ;  shortly  afterwards  he  was 
admitted  to  the  llospital  collapsed,  and  he  died  the  next  day.  A  lacei-a- 
tion  was  found  at  the  lower  end  of  the  sigmoid  flcxiue ;  the  perforation 
in  the  mucous  membrane  was  only  one-eighth  of  an  inch  in  dmmoter. 
The  other  siiecimRn,  proi^cnted  by  Hodgkin  and  CVdlaway,  repres^ents  a 
condition  that  could  hanlly  occur  nowadays,  It  consists  of  the  sigmoid 
Hexure  with  a  real  more  than  an  inch  long,  due  Uj  u  hungie  which  had 
Ijeen  passed,  under  the  impression  that  the  patient  had  etrictui-e  of  the 
rectum  ;  he  was  really  surtering  from  faecal  impaction.  I  have  heard  of 
the  sigmoidoscope  being  pussed  through  the  wall  of  an  oxtromeiy 
idccrated  Iwwcl.  A  nurse  or  a  doctor  may  be  alarmed  by  the  apprehension 
that  the  pei-fomtion  of  the  rectum  has  lieen  produce<i  by  an  enema, 
a-H  in  oldui'ly  people  the  evacualioii  of  the  bowel  by  an  enema  is  often 
accompanied  by  much  faintness  and  even  by  syncope.  The  pulse  may 
Itecome  quite  small,  and  the  patient  appear  collapsed.  I  was  once 
summoned  very  urgently  to  see  an  old  lady  in  this  condition,  who  h:n\ 
been  allowed  to  gel  up  to  go  lo  hUmA  after  tho  enema.  Tliis  should  never 
be  [termitted  in  elderly  or  feeble  penple  who  ai-e  unaccustomed  to  enemas. 
In  fact,  conaliiiatioii  in  such  persons  is  to  bi-  8i>ecially  av<»ided. 

The  kinds  of  accident  that  most  frequently  damage  the  intestine  are., 
ticing  run  over,  kicked  in  the  abdomen,  or  st&bbed  there.  I'he  small 
intestine  is  much  more  often  affected  than  the  large  :  but  some  ycani  ago 
a  man  who  had  l>een  nui  over  was  ailmitted  intJ)  the  Hospital,  and  the 
only  lesion  found  was  a  large  t«;ir  in  the  jiscending  colon.  The  laceration 
may  not  go  i|uitc  through,  as  in  the  cjise  of  a  man  who  was  run  over  by 
a  brewer's  dray.  The  Hnnill  intcKtiiie  was  torn  completely  aei-oss,  but  in 
the  dasccTuling  colon  the  muscuLir  and  serous  coats  were  extensively 
lacovtod,  althMigh  the  mucnus  mcmbmno  was  entire.  We  have  a  specimen 
ako  in  which  the  musciUar  coat  only  is  ruptured,  and  another  in  which 
the  serous  alone  is  alTected. 
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XI.  Perforation  of  the  Colon  flfom  without-^AbsceaBes  i»  a  vnrvtiy 
of  ptisitions  miLV  burst  into  the  colon.  Tlitis  a  bullet  entered  the  abdomen 
from  ^lehiml ;  a.  large  rotroperitonenl  ahscoas  formed  and  opernxl  into  tfae 
descending  colon.  Instances  of  iliac  and  psoas  abscesses  nipttiriug  iato 
souiL*  |Kirt  or  iiuolher  of  the  colon  might  be  quoted ;  and  a  suspicion  of 
what  iuu)  hHp[>uned  may  Ik:  alTonlcd  by  the  disappoanuice  of  the  tumnir 
and  the  passage  of  pus  by  the  bowel.  I  have  come  across  two  cases,  boifa 
in  women,  in  which  the  localised  collcctiona  of  pus,  which  occur  in 
suppurative  peritonitis  whpn  adhesions  are  numerous,  had  burst  into  the 
colon.  In  Iwth  there  h;ul  luwn  many  jwrforHtions,  and  in  both  the  open- 
ing inwards  of  tho  ahsefssca  had  caused  a  number  of  clean-cut  circutar 
ulcers,  in  the  floor  of  which  wilb  :l  perforation.  In  the  second  ciue  thm 
were  other  ulcers  us  well,  so  it  is  |>robable  that  the  presence  of  pus  in  the 
colon  set  up  colitis  followed  hy  ulceration.  I  have  seen  a  localised  [leri- 
toneal  abscess  pointing  in  the  inner  surface  of  the  stomach  ;  in  a  day  or 
two  it  would  have  formed  an  ulcer  there  with  n  peiforation  on  its  fleer. 
Abscesses  in  connexion  witli  the  appendix  may  burst  into  the  bowel, 
prolmbly  much  more  often  than  is  thought.  More  than  once  I  huve  known 
jin  apiMndietilar  abscess  burst  into  the  rectnm. 

Hepatic  abscesses  may  buret  into  the  bowel  Murcbison  give*  a 
case  in  which  a  largo  abscess  openeil  freely  into  the  colon,  and  there  wai 
extenaive  ulceration  of  the  adjacent  portion  of  the  ascending  colon.  ThJi 
is  imporiaiit,  as,  like  one  case  just  mentioned,  it  goes  to  shew  that  pu 
disc'har;;tng  into  the  Iwwel  can  set  up  ulceration  of  it :  but  still  it  M 
[KM!>ible  that  this  case  was  one  of  ulcerative  colitis,  associated  with  A 
large  hepatic  aliacftsa.  In  rare  cases  abscesses  formed  in  connexion  with 
the  kidney  may  open  into  the  colon  ;  and  Bright  recorded  the  case  of  an 
abscess  of  the  spleen  discharging  inU>  the  colon.  Uabershon  montioni 
two  rcmarkabln  vivta  of  cystic  ovarian  tumours :  in  one  the  tumour 
opened  into  the  ileum,  and  thus  became  filled  with  faeces;  in  the  other 
it  suppurated,  and  ru|)turcd  both  externally  and  into  the  caecum,  so  l-bat 
there  was  a  discharge  of  fauces  externally.  Fagge  roentious  a  case  of 
suppuration  about  a  growth  in  trhich  the  same  thing  happened ;  and 
Ilahershon  gives  an  instance  in  which  an  abscess  in  the  abrlominal  parietet 
burst  both  externally  and  into  the  colon,  and  so  formed  a  tistuJous  com- 
munication into  the  large  intestine. 

Hydatids  of  the  liver  may  l>e  disclinrged  into  tho  colon,  and  then 
cystft  may  bo  found  in  the  evncuatinns.  The  giUll»ladder  may  ndhere  to 
the  hepatic  flexure,  and  large  gall-stones  may  ulcoratti  their  way  into  ihn 
bowel.  Occasionally  in  cases  of  ulcer  of  tho  stoniaoh,  either  simple  or 
carcinomatous,  this  organ  may  b(*come  adherent  to  the  trannvorse  eidoa 
into  which  ihu  ulcer  fierforaic^,  and  thus  a  gafiLn>-col)c  fistula  is  foruod. 
In  !sn7  t\m  eondiiitm  was  fMUinl  in  a  wdraan  who  died  front  chrfMiic 
bronchitis.  As  far  n^  vfiiA  known  it  gave  ritte  tu  uu  symptoms,  bnt  caae« 
have  been  recorded  in  whi<:h  such  a  fintula  has  earned  faecal  vomiting. 

XTt.  Malformations  of  the  Colon. — MalfDmiaiions  of  tho  ecdon  an 
lure,  but   by  far  thr  nio^t  common  arc  thoue  which  depend  upon  toal- 
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[lositioris  of  the  caccuiu.  It  will  be  renicmbei'cd  that  iti  intra-uteriiic  life 
this  iH  fii^t  uuttiulc  llio  iilidoincii,  L)ii-ti  iiisidu  jiiHt  under  llie  uiiihilii'iis, 
whicU  \&  then  near  the  imbes.  In  its  nuxt  prjKJtioti  it  u  ou  th«  left  of  the 
iiUioriiinal  cavity ;  iU  last  jwaition  on  thifi  side  is  ntar  iho  cardiac  end  of 
thu  stomach  ;  then  it  {>a$i»es  across  Uie  utxionien  aud  corned  lo  lie  under 
the  liver,  and  finally  it  dcacciids  to  tho  rij^bt  iliac  fuiieji  (sec  aUo  p.  »8T). 
The  caecum  in  an  adult  may  be  in  any  of  these  fiucccseivtr  positions,  from 
just  iiisi<lc  the  umbilicud  to  the  normal  one  in  the  ri^ht  iliiic  fossil-  It  is 
tiiiite  possible  that  in  some  cases  the  peraislence  uf  the  caecum  in  a  part 
of  the  alKlomcn,  which  in  the  natural  conrae  of  events  it  iithould  hare  left 
befdie  birth,  ib  dne  to  fixation  from  intm-uterine  |>eritonitis — a  diseage  by 
no  means  uncommon, especially  in  children  afflicted  with  congenital  syphilis. 
\N1jen  the  caecum  is  fixed  in  it«  abnormnl  position  the  Inrjjc  intestine 
continues  to  grow,  and  conserjuently  various  abnormal  loops  are  formud. 
As  these  conditionti  have  been  known  to  give  rise  to  dilHcuUieit  lioth  to 
the  physician  and  to  the  oiK-rating  surgeon,  they  should  never  he  for- 
j^otieii  ill  rxmsideiing  a  case  which  is  manifestly  obRcurc.  Varioua 
references  to  actual  ctiscs  aro  given  by  Mr.  Lockwuud,  nhn  points 
out  chat  the  failure  of  the  caecum  to  descend  is  often  as.'^ociatod  with  an 
undescended  testis.  Other  malformations  are  excessively  rnre.  Mr.  Loclc- 
wood  quotes  two  coses  in  which,  for  part  of  its  length,  the  large  intoetino 
consisted  of  two  ttibc*  ;  and  Guy's  Hospital  Museum  contains  a  speci- 
men tHken  from  a  Ixjy  agixl  seven  days  which  shews  a  membranous 
septum  completely  occluding  the  bowel  at  a  point  nine  inches  above  tho 
anus.  The  colon  was  much  dilated  above ;  below,  tlie  gut  was  contracted 
to  the  size  of  a  cedar  pencil. 

XIII.  Metallic  Pigmentation  of  the  Colon. — Sometimes  lead  may  be 
deposited  in  the  tisnues  of  the  colon.  The  three  following  inAtancon  have 
occurred  at  Guy's  during  recent  years  : — A  man  who  had  lead  colic  died 
in  l«8ti  from  chronic  Bnght's  diseatte.  The  whole  of  the  caecum  ami 
large  intestine  was  very  black,  and  the  line  of  demarcation  at  the  eaecum 
was  quite  ».barp.  Sir  T.  Stovonsiin  found  the  colon  to  contain  00086  [wr 
cent  of  Iciid.  T>t.  Pitt  recorded  the  awe.  Anotlicr  man  whs  admitted  in 
lf*y(>  for  iuturnine  epilepsy  ;  he  di«i,  antl  the  colon  was  found  to  be  very 
biftck  from  lejid.  Mit:ro.scnpi(utI  exiiniiii.Ltion  shewed  minute  black  granules 
arranged  just  outside  the  vessel  in  the  vascular  loo|Wi.  A  woman  who 
was  under  my  care  in  18112  for  lotid  colic  died  from  ^itui'uine  eclampsiii. 
At  the  iln>caecal  valve  there  was  a  sharp  line  of  demarcation  beyond 
which  the  colon  was  almost  black  as  fur  as  tho  sigmoid.  TIio  pigmenta- 
tion was  most  marke<l  at  the  mouths  of  the  follicles,  and  was  in  places 
patchy.  There  is  nothing  to  show  that  lend  is  not  deposited  in  the  colon 
by  the  same  process  :ls  leads  to  thu  formation  uf  a  blue  line  on  tho 
gums. 

Two  cases  of  black  colon  from  mercury  occur  in  the  PaibtAoffiaU 
S(»Tflp'»  Trantadmu.  la  one  wcordod  by  Dr.  C.  T.  Williams,  a  lady  aged 
74  took  eight  grains  of  r-ilomcl  a  week  alt  her  life.  At  thu  autopsy  the 
inwrnal  surface  of  the  large  inteittine  w.-ls  retmukably  black  in  patches. 


The  discoloration  1>egaii  nliruptly  at  the  iUn-r«ecn1  \iilve.  AnalrfH 
shewed  the  presence  of  mercnry  in  ihe  mucous  Mnd  euhmncou«  inusx 
Another  iit  recordml  hy  V>r.  Hollcstoii :  a  man  aged  G4  had  undrri^jtte 
untisyphililic  irefanient  for  eonm  time,  how  long  is  not  (juiw  ceruio. 
The  cuccum  nnd  colon  wcrv  uniformly  pi^menUvi.  Thi-re  was  no  pigmenta- 
tion of  Lhu  smull  intOHtine.  Anulysi^  shewed  the  mucous  and  siihmucotu 
lissiice  to  coTitain  nienMiry.  Tho  colon  may  lie  fnund  blitckcncd  from 
bismuth  in  puiiont^  who  have  l;ikon  mudi  of  il  during'  life,  nod  probnMy, 
like  mercury  iind  lead,  h  is  dfpiieiiei]  in  the  tissues  of  the  hu'ge  intcKtiac ; 
iMit  an;ilv!i*'H  on  this  «ubjccl:  arf  wuiiiing. 

XIV*.  Mallg'nant  Disease  of  the  Colon. — As  a  patient  afflicted  irith 
Dialij^ianC  disease  of  his  colon  nearly  always  stiirers  fiMm  iiileBtin>l 
obstruction,  malignunb  disease  of'llic  colon  is  for  the  most  part  do8cnbi><l 
under  that  hivul  (see  (i.  748).  OccuBionallr,  however,  tho  gt-iiwtb  ia  wft 
and  meihillary ;  then  it  breaks  down  in  xhv  contru  and  intfistittal 
olwtructioii  does  not  arise.  A  necropsy  in  the*e  coses  reveiila  that 
several  inches  of  colon  are  affected  with  growth,  usuidly  forming;  an 
obvious  tumour  visible  directly  the  abdomen  is  opened.  On  rnitin); 
into  this  ma»v  it  is  found  that  the  normal  channel  of  tho  iittcstinr 
is  transformed  into  an  elongated  cavity  with  black,  rugged,  sloiij^hy  walls, 
but  passing  into  healthy  coluii  both  ubovo  and  below.  I  havn  known  the 
whole  of  the  tiTinavenie  colon  to  bu  converte<l  into  such  a  mass.  Th* 
contents  of  the  cavity  consist  of  a  foul  mixture  of  faeces,  blood,  aitd 
necrotic  fmgments  of  growth.  If  the  sigmoid  or  caecum  be  afTccied  this 
mass  may  grow  into  the  subjiKcnt  bone;  if  it  is  in  otbur  |Mrts  of  ihs 
colon  it  may  extend  into  the  stomach,  liver,  or  kidneys.  This  state  of 
things  during  life  may  give  rise  to  no  symptoms,  as  in  the  eiise  oS  a 
woman  wlio  'lied  under  my  caro  from  canwrof  the  liver.  iMirtng  life  Ui« 
primary  seat  of  the  growth  could  not  bo  found,  but  at  tlie  aulopn' 
it  itirneid  out  that  the  sigmoid  flexure  was  a  .ilougfamg  carcinomaUius 
mass.  On  the  other  hund,  it  may  l>o  easy  during  life  to  detect  • 
tiimou]',  e8|)ecially  if  it  be  in  the  transverse  colon  or  the  caectint  The 
pationt  may  i>us8  large  quantitirs  of  foul,  dark  grey  or  black  fluid  motioius 
in  which  jtorliaiw  fragments  of  growth  and  small  blriod-clois  are  se«u 
Sometimes  between  the  [wssage  of  such  motiiins  tho  bowels  may  he 
constijmtcd.  Tlie  (xitient  siiffci-s  jiain,  he  wastes,  nnd  I  have  known 
death  to  ocnir  in  such  a  ciise  before  any  fi,\inptoms  of  secondiir)-  growtiis 
in  the  liver  appeared.  \Vhen  the  tumour  is  in  the  caecum  or  tigmoi))  it 
may  cause  oo«]ema  of  one  leg  and  thrombosis  of  the  external  iliiu-  rvin, 
and  M'hen  it  is  in  the  transverse  colon  wo  must  carefidly  distingtush  ti 
from  an  enlarged  Hver,  carcinoma  of  the  gn^aterenrvniure  of  thestumarhL 
or  an  omentum  puckere<l  up  by  some  form  of  chronic  [>«>ritonitiA  'Vht 
implication  of  other  organs  by  dirt>ct  spread  of  tho  growrh  mrclv  gives 
nsc  Ui  any  symptoms  by  which  it  can  be  reerigni&ed.  I  have  known  the 
glaiida  above  the  left  clavicle  enlarged  secondary  to  carciuoraa  of  the 
large  intestine. 

It  is  obvious  that  in  most  instances  the  only  trontment  for  theae  rnim. 
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m  Wluch  there  aru  no  signs  of  obtttniction,  itt  tu  ilual  M-itb  syinptomn  na 
they  artBe.  It  is  veiy  nirely  ihuL  the  caae  is  seen  early  enough  for  the 
surgeon  to  l>e  able  to  excise  the  growth-  For  fistula  in  connexion  with 
ihese  growths  see  ]).  1^\. 

Sartama  of  the  colon  ia  very  rare;  Jopson  and  >Vhitc  have  collectod 
22  cases;  it  m;iy  be  either  i-ound-  or  spindle-celleJ.  Li/tnj>hmi>^iioiitn  of 
ihc  intestine  is  mentiuncl  elaewhere,  p.  577  ;  it  is  excessively  niro  in  the 
large  intcatiue,  but  wc  have  a  apccimen  in  which  il  occurrf*!  iia  a  part  of 
generalisei)  lymplmdenoma.  A  mass  the  size  of  a  man's  fist  was  growing 
in  the  cjiecun>,  and  numerous  masBea  projected  from  under  the  mucous 
DKMubrano  in  the  colon. 

.^raiiuhiri/  'jiwrth  are  occasionally  SfCii  in  iho  colon,  usually  on  ita 
|K;ritone:d  surfacf  ;  they  nircIy  give  riae  .to  s^vrnptoms.  Malignant  di^'ase 
may  Rprcad  from  th<!  stomach  to  tlm  colon,  as  described  in  the  article  on 
"Tumours  of  the  Stomach,"  p.  fsi)7.  The  inroads  of  cancer  from  othe^ 
organs  arc  of  little  interest  in  this  phicc. 

XV.  Tuberculosis  of  the  Colon. — Wilks  and  Moxon  point  out  that 
tubercidous  ulcerau<in  .jf  the  ileo-caccal  valve  is  fr&pient,  and  that 
tubtTculous  ulceration  may  Iw  found  in  ihe  appendix.  The  trouble 
occurs  in  no  other  part  of  the  iulc^tine  than  the  caecum  in  about  8  i^er 
cent  of  the  cases  of  int«»iinal  tuberculotiiit.  The  colon  is  not  infretjtiently 
ad'ectecl  with  tuberculous  ulcers  exactly  the  eume  as  those  seen  in  the 
small  intefitinc.  They  are  commonest  near  the  caecum.  [For  chronic 
Il>T)erphistic  Tuberculosis  Hiie  p.  7C0.] 

Polypi  are  not  uncommon  in  the  colon,  but  they  are  of  no  clinical 
importance.  These  and  other  innocent  tumours  of  the  colon  resemble 
those  of  the  small  intestine  described  nn  p.  57S. 

Specific  diseases  (as  dysentery,  enteric  fever,  etc.),  in  which  the  coIod 
is  affected,  will  be  found  umlcr  tlieir  appropriate  headings.  Lardaccoua 
disease  of  the  colon  does  not  dilTer  from  that  of  tho  small  intestine. 

W.  Hale  Wurra. 
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THE  DIKFEKENTLVL  DIAGNOSIS  OF  DISEASES  OF 
THE  ANCS  AXll  UECTIM 
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TtaESB  dinsMe,  striotlr  apettldiig,  belong  to  iht  cptere  of  Um  Mrg«o«- 
XeTflrihoIeaii,  the  physician  is  often  consulted  iit  eiMs  of  aUefE^l  diarHboM^ 
in  vhich  Jui  exploration  of  Uie  rectum  may  be  of  tltc  fint  importAM*; 


DISEASES  OF  THE  ANVS  AND  RECTUM 
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or  the  presence  of  piles  may  hinder  the  cure  of  cases  of  aDocmiu  or  other 
iiiliuontd  which  properly  full  to  the  care  of  the  phy&icinii. 

The  maladies  which  affect  the  anus  and  rectum  are  of  great  variety 
and  are  wirlnly  prevalent ;  they  can**  the  sufferer  ranch  pain  and  discom- 
fort, and  aro  the  sonrce  l>oth  of  local  annoyance  and  of  mental  distress. 
Nevertheless,  in  spite  of  the  im|K>rtance  of  the  subject,  the  diagiiusis  of 
anal  and  rt^ctal  dineanes  has  not  received  the  great  attention  which  is  due 
to  it.  Various  reasons  nppcar  to  deter  some  medical  men  from  investi- 
^ting  these  Hilmeals  with  sufficient  care,  especiiilly  when  the  patient 
IS  a  woman.  Thus,  nq  examinnlion  \%  made  at  all,  or  but  a  very  per- 
functory one.  The  cons«<piences  of  this  neglect  would  be  ncrions  enough 
if  there  were  but  one  rectal  malady ;  they  are  intensified  by  the  nnmlier 
of  the  diseases  atfcctin^;  this  snudl  portion  of  the  human  frame. 

A  careful  local  oxamiuatiou  is  abeolutfily  necessiuy  ;  first  of  all  to 
arrive  at  the  cJiuse  of  the  sutlbring,  and  then  to  determine  on  the  right 
line  of  treatment  to  be  employed  for  the  cure  of  the  particular  malady, 
t  is  one  of  the  gicateat  mistakes  in  medical  practice  to  imagine  that 
ngucntiim  gaJlae  cum  opiu  and  sulphate  of  mngne^um  are  the  [launcca 
for  all  rectal  troubles.  Kach  disease  requires  its  proper  mode  of  treat- 
ment, orfienviM  there  will  be  no  cure ;  indeed  the  |iatient  may  be  made 
still  woi*se.  iJut  if  the  diagnosis  is  correctly  made  and  appi-opriato  treats 
meul  used,  whether  me<Jicinal  or  operative,  an  ordinary  case  of  rectal 
disease  can  be  cureil  readily  and  with  little  fear  of  a  recurrencti.  TTnfor- 
tunatoly,  such  success  will  never  be  attainr<l  so  long  a«  all  rectal  trtmbleR 
arc  ascribed  to  piles  ;  indeed,  in  some  instances  inedicid  treatment  for  piles 
has  been  pursued  when  the  patient  was  actually  sufiering  from  malignant 
disease.  For  such  shameful  carelossneas  no  censure  can  be  too  strong. 
Again,  oven  if  the  ailment  be  piles  which  are  continually  bleeding,  patients 
are  sometimes  told  that  the  haemorrhage  wiU  do  them  good  ;  though  they 
may  be  gradually  growing  weaker  from  more  or  leAS  loss  of  blood.  It 
would  be  just  as  reasonable  to  tell  a  patient  that  bleeding  from  the. 
^^  urethra  or  luugs  was  boneficiid.  This  habit  of  regarding  piles  as  the  one 
^^knalady  of  the  rectum  is  found  also  in  our  pationts  when  they  come  for 
^^■consultation.  Patients  tell  us  that  they  are  suHering from  this  complaint ; 
r  their  own  diiignosis  is  too  nften  accepted,  and  a  thorough  examination  is 
I  postponed,  with  coDseqaencos  moi'o  or  less  serious  if  the  case  really  be 
I  one  of  fissure,  polypus,  fistula,  idccralion,  or  oven  of  cancer.  We  can 
f  only  arrive  at  a  correct  dl-ignosis  by  making  a  thorough  e-xamimition. 
First  of  all,  however,  the  patient  may  be  asked  some  questions  in  the 
following  matuier  ;  farther  intorrogation  may  follow  a  carefid  local 
examination  : — 

Tlie  patient  should  be  asketl  if  he  has  any  pain,  and  if  so,  when  and 
where ;  an  affirmative  answer  may  refer  to  fissure,  ulceration^  ab«ces8,  or 
malignant  dJAeaso  rcsitectivuly. 

The  patient  should  bo  ijueationcd  as  to  the  presence  of  a  discharge. 
The  discharge  of  pus  will  cotdino  the  diagnrwis  to  abscess,  fistula,  and 
ulceration.     Most  patients  are,  however,  unable  to  distinguish  between 


pus  iind  mucusy  Mucus  will  suggest  piles,  ulccmtioti,  or  mali^naot 
(lUcartu.  BIc3oil  in:iy  bu  (lischargec)  in  any  rectal  ailment,  and  U  there- 
fore <tf  nu  aid  in  diagnosis.  Novertholess  it  i»  an  important  sympuxa 
calling  for  careful  invu^tigniiou. 

Iru|uir_v  nhould  next  be  mode  as  to  the  presence  of  any  protrusion  al 
8t-ool,  and  wbethcr  it  has  to  bo  n:tunic<I  by  prevsure.  A  protrtuion  nuy 
ariiie  from  piles,  polypus,  or  polypoid  p-owths. 

The  presence  of  diarrhocu  or  cont«tipiUion  should  next  bo  iDTestJgatod 
If  diiirrbuua,  is  it  in  the  early  morning  on  iirat  rising  f  Is  any  blood  or 
Hlime  paseed  with  the  RtooU  i  Diarrhoea  will  indicate  ulceration  or 
cancer,  morning  diarrho&i  cancer  in  iKirtioular. 

From  the  replies  to  the  above  questions  we  may  easily  obtain  Boma 
idea  of  the  nature  of  the  disease.  But  u  diagnosiB  of  recud  di^'4i8e  ba«Ml 
upon  symptoms  only  is  most  untrustvcM-thy.  The  symptoms  of  re<-t«l 
disease  vary  so  greatly  in  ditTerent  oases  that  a  diagnosis  made  from  the 
symptoms  without  a  local  examination  is  quite  vaUielcfis. 

The  next  step  is  a  thorough  oxamiiialion.  There  are  vaiiows  positions 
for  this ;  and  if  the  case  be  a  difficult  one  tu  diaftnosc,  the  patient  may  b« 
HNptired  to  kneel  or  even  to  stand  up.  But  the  best  and  at  the  sums 
time  the  most  delicate  posture  is  for  the  piitienl  to  He  on  the  side,  with 
the  knees  fidly  drawn  up  lo  the  abdomen  and  the  bultucks  well  Ui 
the  edge  of  the  couch,  and  for  the  e.xaniiner  lo  kneel  ou  the  flo*jr  fadnjf 
the  buttocks.  The  patient  should  be  asked  to  hold  up  the  upper  battodc 
with  tlie  left  band  so  ha  to  give  a  good  view  of  the  anus  and  tho  sur- 
rounding ptuu.  Tho  medical  adviser  should  then  look  carefully  nHind 
the  ]Mrts.  His  first  ulteiition  slioidd  )<e  turntsd  to  the  condition  nf  ih< 
akiji  of  the  anus,  to  see  whether  it  is  cracked,  inflamctl,  or  eczvmatnns ; 
or  whether  tliere  are  any  scmtch  marks.  He  ihould  note  the  shape  of 
the  anus,  and  olmer^'e  whether  it  is  pouting,  appealing  to  be  tightly  eon- 
tracterl,  and  so  forth.  Moreover,  he  should  nut  fail  to  look  for  any  orifices 
of  Rdtida,  and  ^hoidd  not  disregard  the  presence  of  any  exoeanve  mmtnsat 
of  \cMM)  skill  around  the  verge  of  the  anus. 

l*his  ocidar  examination  completed,  with  tho  forcfiD^r  of  the  riglrt 
band  he  shoultl  diligently  feel  round  the  anus  for  at  leavt  two  incket 
from  its  oriflre  for  the  purpose  of  discovering  any  tender  epoL  Dmvisg 
the  finger  over  the  fwu-ts,  he  shonld  press  deeply  in  onier  to  detect  any 
imluratiou  pointing  lo  the  site  uf  an  alMcces,  or  any  corti-like  ridgr  run- 
ning up  towards  tho  anus,  indicating  the  track  of  a  fistula.  The  pinMUre 
may  cause  pus  to  ooze  from  the  siniitt  of  a  fistula,  or  from  ihe  aiiUB  iiaett 
Any  small  folds  nf  skin  must  In?  tarefully  Bi'i>araied  ;  for  between  or  b^ 
bind  them  the  oriiice  of  a  fistula  may  be  situate<l,  and  this  mar  b«  omiIx 
ov«rlooked  ^Vhen  any  one  uf  these  abnomutl  conditions  round  the  anw 
has  Iwen  observed  or  felt^  iho  next  step  is  to  separate  ibe  verge  of  tho  luiut 
upn^vrds  and  downwards  wiih  tho  tingcrs  of  both  handa.  At  ttw  aaiM 
time  the  patient  should  be  directed  lo  strain  down,  as  ibis  »ction  wifl 
give  a  view  uf  the  interior  of  the  anus  for  about  haU  an  inch.  In  thia 
maimer  a  fissure  may  be  noted  and  can  be  readily  oxutified ;  tbe  ttOft- 


ttoti  of  A  fiaiure  in  the  Ur^o  majority  of  cases  1»mg  in  the  midtUe  line 
behind :  or  again  piles  or  a  polypoid  gi*owtli  may  pn^tnide. 

Then  follows  the  mo«t  important  point  of  a  thorough  examination,  tlio 
insLTtion  of  the  finger  into  the  tjowel.  Tlie  finger,  well  lubricated  wth 
fiomo  unguent,  is  gently  inserted,  the  patient  straining  down  as  before. 
This  act  releaseH  the  !>phiiictei'if  and  renders  the  iiiHeition  more  i-asy.  At 
first  merely  the  tip  of  the  tinacr  is  placed  within  tlic  cntrani-e,  and  the 
breadth  and  lightnoss  of  the  exturDal  t<phinctcr  are  aircfully  ascertained. 
Then  the  finger  h  inserted  a  little  farther  and  a  diligent  scrutiny  la  made 
of  the  interval  between  the  two  siihincter-f ;  it  is  in  thif-  Rptce  that  pih-s 
are  to  be  felt  as  enlarged  rectal  folds  ;  and  here,  too,  in  at  least  90  per 
cont  of  coaes,  the  internal  oi>ernngs  of  ri»ftitl»9  are  found  m  small  dimples 
or  as  areas  of  in<luration.  Tlu-^  intornul  orifices  of  fistulas  are  as  a  rule 
not  more  than  an  inch  from  tlu;  anal  margin  ;  it  is  altogether  a  mintalce 
to  suppose  that  their  witti.ition  is  high  np  tlie  rectnm.  Again,  between 
the  sphincters  we  may  find  polypoid  growths,  the  frequent  cause  of  fiseure. 
Unless  the«o  are  di&covcre<i  and  removed  it  is  useless  to  treat  a  fissure,  as 
they  will  prevent  it  from  healing. 

When  this  area  has  been  explored  the  finger  is  passed  a  little 
higher  up  the  i-ectiim,  and  the  internal  sphincter  is  searched  for  any  in- 
duration wfaicli  might  |K)int  to  the  existence  of  an  internal  fistula,  or  of 
an  abaoess.  Xast  of  ai\  the  finger  is  pushed  to  the  full  extent  into  the 
bowel  and  the  higher  parts  arc  carefully  examined.  .Several  pointa  are 
bo  be  noted,  namely,  the  prostate  gland  towards  the  front,  or  the  uterus 
which  is  eaiOy  to  be  fell.  Or  again,  wc  may  diitrovcr  a  malignant 
mass  projecting  into  the  upper  part  of  the  rectum,  and  this  n'ill  give  the 
finger  the  same  sensation  as  is  caused  by  the  os  nteri  when  folt  from  the 
vagina.  If  the  symptoms  appear  to  indicate  a  polypus  the  finger  must 
bo  gently  swept  round  the  Iwwel ;  by  this  plan  the  stalk  may  be  felt  and 
the  polypus  it«elf  may  be  browght  within  readi.  When  the  finger  is 
with^liawn,  note  should  be  taken  of  the  character  of  any  discharge  loft 
uf'on  it,  such  as  faecal  iiuttter,  bluod,  pus,  and  so  forth.  Great  care  must 
he  taken  to  avoid  caii^itig  pain,  as  a  proper  cxaminatiun  cannot  bo  made 
if  the  patient  is  moving  alxiut  The  finger  should  lie  inserted  sIoMdy,  and 
all  movements  should  ho  as  gentle  as  possible.  The  so-called  "  ballooning 
of  the  rectum"  is  of  no  value  in  diagnosis.  It  in  due  to  distenainti  of 
the  rectum  with  air  or  gas,  and  is  a  purely  accidental  circumstance.  If 
patient  lie  examined  in  such  a  {Kisition  that  the  abdominal  wall  is  at  a 
lower  level  than  the  anus,  the  passage  of  the  finger  into  the  rectnm  will 
in  most  casee  cause  ballooning  by  allowing  air  to  enter.  Apart  from 
lihia,  it  often  occurs  in  (xitients  who  are  flatulent  or  arc  tho  subjects  of 
^excessive  alimentary  fermentation. 

When  this  thorongh  examination  has  been  mado  with  the  finger, 
starting  from  the  outside  and  (jassing  ujMvaitls  Jts  high  as  powible  in  the 
oi-tler  described  above,  anil  when  all  the  UilTercnt  points*  with  rej;ard  to 
normality  or  abnormalitv  of  state  have  been  carefully  uWcrved,  something 
further  may  still  be  neoderl  to  confirm  or  to  complete  the  diagnosis.     If 


about  or  ne&r  the  verge  of  the  anus  there  is  a  siupicioiia  orifice*  hi{ 
tive  of  a  fistula,  u  probe  may  be  iuscrtcd  with  the  grcfttcst  gcnClei 
int(>  thiti  oriiico,  nwla  to  find  ita  way  quietly  along  the  hardenwl  n^ 
ton-anU  the  nniis,  and  thus  passed  into  the  bowel ;  unless  the  sinus  1m.>  toti 
tortuoiu.  Ag:tin,  wit.h  the  jutticnt  straining  dnwn,  and  thn  phyrticijui 
everting  the  aual  iiifirglii  niih  the  tiiiyers.  a  prolx*  may  be  ti-iwi  gi'iitly  to 
explore  any  ulc»ir  or  fiwuiv,  in  onl^r  to  discover  whothor  there  }m!  any 
burrowing  backwanls  and  outwards,  or  even  nmning  up  the  bowel  from 
the  fisBuro.  This  burrowing  oftun  exists,  and  if  it  is  not  detected  the 
lintieut  will  not  be  curud  either  by  the  use  of  ointment,  or  by  the  division 
of  what  IB  presumed  to  Iw  a  tigaun;,  but  which  \s  in  reality  a  lis^un:  with 
a  email  RiiiuK  running  from  iL  The  probe  may  Iw  employed  in  a  aiiuilar 
manner  if  the  finger  light  upon  an  orifice  situated  Iwtween  the  two 
sphincters.  Should  there  be  an  induration  around  the  anus,  which  woold 
prove  this  orifice  to  be  the  opening  of  a  fistula,  there  woiUd  be  no  neces- 
sity to  ust)  the  pnibu ;  but  if  there  be  no  such  inrliiration,  the  probe  most 
bo  introduced  along  the  finger  of  the  left  hand  as  far  as  the  oriHoe,  and 
then  passed  into  it  to  discover  any  ftinus  which  starting  from  it  imxy  run 
up  the  rectum. 

After  a  careful  digital  examination,  it  is  in  many  cases  necesury  to 
examine  the  rectum  with  a  s[>eculum.  A  great  deal  of  practice  i^.  how- 
ever, necessary  to  be  able  to  use  a  spcculiun  properly  and  without  causing 
pain.  The  uuijority  of  F[iucula  am  nonte  than  u^eloss,  cither  because 
nothing  can  lie  seen  through  them,  or  btM-auso  from  their  construction 
thcv  ciiuse  pain  when  being  inserted  or  withdriiwti.  A  «mjUl  fonestnit«d 
speculum  with  thick  cd^cs  for  examining  the  anal  ctinal  and  a  modified 
form  of  Kelly's  short  proctoscope  for  examining  the  upjjcr  |iart  of  the 
anal  canal  anrl  lower  rectum  are,  however,  nseftil  instrumenttt  if  properly 
used.  A  goo(l  electric  forohwid-lanip  or  hand-lamp  is  a  nacassitr  with 
either.  With  the  former,  fisHurca  or  ulcers  can  be  exAtaiiied,  and  with 
the  latter,  piles,  j'olyiii,  or  gromhs  in  the  lower  recnim  can  bo  teen. 

biteraal  piles  cannot  always  Iw  felt  by  a  finger  in  the  rectum,  as 
being  soft  they  convey  no  distinct  scnaaliou  to  the  finger.  They  may 
nsually  be  soon  by  getting  the  patient  to  strain  down  while  the  buttocks 
are  seiwiraied.  or  a  suitable  spectdum  will  reveal  their  presence^ 

It  is  possible  that  all  this  examination  may  rev<-:d  nothing  :  but  tb« 
_  iptoms  may  appear  to  indicate  some  diseaso  higher  np  the  bowol, 
namely,  the  presence  of  a  groivth,  one  of  the  forms  of  ulceration,  or  a 
fibrous  stricture.  If  nothing  has  boen  found  in  the  rtictum  to  acouunt 
for  the  symptoms,  or  if  the  local  condition  seem  insufficient,  a  CKrafnl 
and  thorough  examination  of  Uie  higher  part  of  the  bowel  most  be 
carried  out. 

F.TtwiimttioH  mtk  the  Supmiidtoffj^ — The  bowel  must  be  well  emptied 
with  aperients  and  enemas,  and  then  examineil  with  the  electric  sigmoido- 
scope. This  inatrumeiit  does  not  cause  any  pain,  and  an  aiuwetb^tie  is 
not  necessary  except  in  sixKnal  casus.  With  it  the  whole  of  the  intehor 
of  the  ructimi  can  be  examined,  and,  furtlter.  it  oao  be  passed  into  the 


PLATE    1 

Fio.  1. — Cancer  in  the  sigmoid  Hexure.  H  em.  from  the  anus.  Removal 
attempted  per  abdomen,  but  operation  bad  to  be  abandoned  on  account 
of  secondary  glandular  infection  found  on  oi>euing  abdomen. 

Fio.  2,  — Carcinoma  in  the  middle  of  the  sigmoid  flexure.     Man,  ago  49. 

Fia.  3. — Ulcerative  colitis,  shewing  8ui>erRcial  shallow  ulcers  on  the  mucosa 
of  the  sigmoid  flexure,  and  adherent  flakes  of  white  mucus  ;  macous 
membrane  granular.     Man,  uge  32. 

Fio.  4. — Ulcers  in  the  mucous  membrane  at  the  junction  of  the  rectum 
and  sigmoid  flexure.     Woman,  aged  40,  with  chronic  constiiwtioii. 

Fio.  S.—Cancer  in  the  sigmoid  flexure  seen  through  the  sigmoidoscope. 
22  cm.  firom  the  anus.  Resected  per  abdomen,  and  end  to  eod 
anastomosis  perfonned.     Man,  age  59. 

FiQ.  6. — Cancer  on  the  anterior  wall  of  the  sigmoid  flexure  at  the  brim  of 
the  pelvis.  An  elderly  man.  The  tumour  could  not  be  dotected  by 
any  other  method. 


flignioid  flexure  and  the  greater  part  of  this  segment  of  tlie  havrel 
explored.  In  this  way  acute  and  chronic  intLiniraation  of  the  bowct  can 
be  examined,  iilcemtivo  conditions  can  be  aeon,  and  their  limits  and 
severity  gaujied.  It  also  enables  iis  to  detect  tumour*,  malignant  or 
otherwise,  which  arc  ont>  of  the  reach  of  the  examining  fiiigt^r.  If  a 
tumour  he  detected  in  the  higher  portion  of  the  howel  its  mobility  may 
be  estimated  and  ita  position  in  the  bowct  ascertained  nith  considerable 
accuracy.  If  necessary,  small  jxirtions  of  the  graifth  can  be  rt^movcd 
tlirdugh  the  instrument  for  microscopical  examination.  A  further  advan 
lage  i&  that  this  instrumont  makes  it  possible  to  dia^o&e  tumours  in  an 
early  stage  before  tbey  have  become  fixed  and  while  their  succc^^ful 
removal  by  operation  is  still  feasible.  It  is  aUo  of  great  value  in  the 
diagnosis  of  ulcerative  and  catarrhal  conditions  of  the  Iwwel.  In  all  cases 
of  diarrhoea  associated  with  the  passage  of  mucus  or  blood  in  which  a 
digital  exarahiation  doc«  not  reveal  sufficient  cause  for  the  symptoms, 
the  Bigmoidu3cO[te  shuiild  be  employed.  TIuh  instrumont  bus  entirely 
replaced  the  use  of  bougies  for  diagnostic  purposes.  It  provides  an 
accurate  diagnosis  in  many  cases  in  which  formerly  this  could  only  be 
guessed  at  fi-om  a  study  of  the  sj'mptoms ;  iu  shorty  it  marks  a  great 
advance  in  rectal  aurgcrj*.  Like  most  &]>ecial  instruments  it  rcfjuires  a 
certain  amount  of  practice  before  it  can  be  used  successfully. 

Syphilitic  ulceration  or  stricture  can  only  be  diagnosed  from  the 
patient's  history  or  from  the  presence  of  other  syphilitic  lesions.  In 
cases  of  Buspeote^l  tuberculous  ulcenition  a  ciircfiil  bacteriological  examina- 
tion of  the  discharges  should  be  made.  If  the  cjiae  be  one  of  trnumatic 
atricture  the  patient  hns  probably  suffered  fi-om  a  very  prolonged  and 
severe  confinement.  In  the  dysenteric  and  bilharzial  affections  it  will  be 
found  that  the  patient  has  resided  abroad. 

Lastly,  attention  should  he  turned  to  the  a1>domen  ;  th'is  should  b« 
examined  with  care,  especially  the  loft  iliac  foswi.  The  hnnd  should  be 
pressed  deeply  into  it,  and  note  shoidd  be  taken  of  any  l4:ndt'rnes8,  or  of 
any  tumour  which  may  bo  folt.  Sometimes,  even  when  all  these  methods 
of  Rcniciny  have  been  pumued,  a  sure  diagnosis  may  still  be  wanting. 
When  this  is  the  case  the  patient  must  bo  anaesthetised  and  the  examina- 
tion must  be  carried  out  again  in  the  various  ways  described  atxive. 
Under  the  anaesthetic  the  alxlomen  should  he  thoroughly  examined,  and 
a  bimanual  examination  of  the  rectum  should  l>e  made  with  the  left  hand 
on  the  abdominal  wail  and  the  first  finger  of  the  right  hand  in  the 
rectum, 

Herbert  Wm.  Aluxceam,  1807. 
P.  I-ocKHART  Mummery,  1907. 
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VISCEROPTOSIS 


Bj  AuruuK  Kehh,  M.D. 

Stnonyus. — EnUrifptosis,  Splancknoptoeis,  OUnard't  Digeaae 

Introduction. — In  1885  Frantz  Gl^napl  (17)  •Jcscribed  a  condiiioo 
.'iitlkiII^  or  prolapse  of  the  ubdonuuiil  visccni  which  occurnMl,  to  a  greater 
or  letia  degree,  in  nearly  half  (46  per  cent)  the  [ititients  undergoing*  a  euro 
at  Vichy.  Thi«  coinlitiun  he  callwl  ridtmiihsu.  In  I^i  l'to.<f*  t'Lir^ntJ^ 
a  mont^roph  of  nearly  1000  dosoly  printed  pages,  be  relat««  the  drciim- 
slancea  leading  up  to  his  recognition  of  entci-optoeis :  (1)  Ue  was  im- 
pressed, hy  the  frequency  with  which  the  lmnsver«e  colon  could  t>e  i«U 
through  thi)  abdominal  u-al1  of  this  dyspt'ptio  and  nuiiniKthenic  oa  a 
njirriiw,  uontnicUtd,  cord-like  body — a,  condition  which  he  nn.ntL'<l  rtifero- 
ftemsis;  (2)  on  tmcin^  thy  colon  into  the  right  luin.  he  wus  suqirisod 
to  find  that  the  right  kidney  was  frequently  displaced  and  palpable ; 
(.1)  he  also  found  the  right  lobe  of  the  liver  prolapaod  into  tho  right 
loin ;  (4)  and  thiit  the  stomach  reached  to  or  bolow  the  nmbilJciUL 
Ho  conceived  thut  in  all  such  oases  the  viscora  of  the  aMuinon  h«d 
under|i;onc  a  pulholugieal  dcjicunl  ur  prolapse,  jind  thai  the  disptu-pment 
was  the  direct  caiiRe  of  nuiny  obscure  sympioms-  (Jicnanl,  llow^;^«*^,  hiti 
always  mainUined  that,  with  the  exception  of  a  few  traumatic  or  iirimaiy 
cases,  ent«roptos)s  is  not  a  cause,  but  a  result  of  a  morbid  cuudition ; 
that  proUpse  of  the  viscera  is  not  a  disease,  but  a  muufcsutiou  uf 
malnntrition'due  to  functional  disorder  of  the  liver. 

Althuujih  the  study  of  enteroptosta  commenced  in  Fmnce,  the  nu^'oriijr 
of  the  publications  on  this  subject  have  appenre<l  in  rJermany.  In  l-SSl, 
four  years  before  Glenard's  original  {laper,  U'lndau  published  his  work 
on  displacement  of  the  kidney,  and  in  I88o,  his  monograph  on  "  fronting 
liver''  and  tho  "paunch-belly"  of  women,  but  in  neither  pubUcation  did 
he  recognise  that  he  was  dealing  nith  ]ini-t  only  of  a  general  condition. 
Ewald  propoaeil  to  it'place  the  name  "  enternptosis  "  by  "  splanchnoptofii*  " 
— a  change  which  h^is  much  in  ita  favour ;  for  in  conipleti.'  and  tnra 
cntoroptoeia  there  is  not  only  a  lUspliicement  of  the  alKlomim^l,  but  also 
of  the  thoracic  viscera.  Uiuing  recent  years  contributions  to  our  luiow- 
ledge  of  enturoptoeis  have  been  made  in  Gormany  by  Lindner,  Israel, 
Meinert,  llufschmidt-,  Kiittner,  Ott>  Kurapf.  Hertr,  Huber,  Schwcnh, 
Lungcrhaus.  Stiller,  Obrastzow,  FrickhingiT,  Becker  and  ticnnhofT, 
RtMengart,  Aufrecht,  Dennig,  Ki>cllreutt('r,  Klatt,  iiud  Wcissinann  ;  the 
hmt  named  gives  a  most  useful  t^urvey  uf  the  tienu^n  litenitur&  In 
fntnce  Ft-riVtl,  K^cainier,  Faure,  Cha])otiH,  Hayem,  Terrier  and  Au\"my 
have  written  on  this  subject :  and  in  America  rapid  progrc«$  has  l>ceD 
made  in  the  diagnosis  and  treatuterit  of  enternptosis,  as  may  be  seen 
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in  the  publitutions  by  Einhom,  H.  A.  McCallum,  Kose  and  Kemp, 
Beyea,  C'larke,  uiul  Dolicy,  und  others  (58).  In  KnglanJ  the  sulijftct  |i!w 
iioi  received  the  attoiiiioti  it  ilu^LTves.  In  the  present  urticte  1  propnso 
to  iiicorpanit-e  the  niidii  con  elusions  of  the  vrntors  citod  utjuvv,  »iiU  to 
jL^ive  the  reaulls  of  my  own  inqnii-ies,  liome  of  which  have  been  idnKidy 
published  (27,  28). 

The  Normal  Position  of  Abdominal  and  Thoracic  Organs. — In 
estimating  the  de^cc  of  diKplu<-eni(!iit  <»f  abdoniinni  urgiiiiR  in  iitiy  f^ven 
{■ationc  it  is  t^psential  to  lun-c  accumte.  and  easily  applied  Burffti:(;-Tn:irkinp( 
of  the  normal  position  of  these  viscera.  The  most  iniportjiiit  of  ihe^e 
surhice-iuarkingR  is  ii  line  druwti  Across  the  body  ul  the  junction  of  the 
sternum  with  its  cnslform  prowss — a  jmint  easily  detected  by  the 
dopression  fait  1:H:ncAth  the  sternal  insertion  of  the  Bfiventli  |>air  of  costal 
cartilagbs.  This  liuf — the  ^rm-mgijfjrm  hn/  or  plane — marks  the 
normal  upward  level  or  height  of  the  abdominal  visct-ra,  which  here  til! 
tlie  ri^'ht  and  left  dome-^  cf  the  diaphiagm.  On  the  right  eide,  and  near 
the  mid-clavicular  or  nipple  line,  llic  dulncss  or  oi««-ity  of  the  liver  shoidil 
reach  t]\Q  sicriio-^ii'tifonn  plane  in  tiio  siipitH>  poi^ition,  and  fall  nomn 
10  mm.  (half  an  inch)  short  of  it  when  the  jmlient  stands  up.  Uu  the 
left  aide  of  the  body,  the  resonance  or  transluccncy  of  the  stomach  does 
not  reach  the  Btorno-cnsiform  line  ;  in  the  prone  position  it  falls  10  mm. 
below  it;  in  the  upright  poatiire,  IS  mm.  sbnrt  of  it.  In  the  mid-line  of 
the  body  the  central  u-ndon  of  th»>  <liiiphragni,  separating  the  liver  from 
tlie  heart,  lies  1 0  laiti.  Iwlow  the  stcrno-onsifonn  line.  The  steniu- 
ensiform  line  is  the  hiise  or  standard  from  whitdi  all  measuri-menta 
intlicuting  the  ilegree  of  ptosis  are  taken.  There  arc  certain  degrecti  of 
variatioti  in  the  upper  level  of  the  abdominal  viscera ;  in  healthy  ami 
appjtrcntly  normal  individuals  the  domes  of  the  diaphragm  may  Xm  foutid 
S<^  mm.  (1  inch)  below  the  standai'<I  given  here;  but  if  the  depre^ion 
be  more  than  25  mm.  ptosis  of  the  vit>cern  is  ceitainly  prest^nt ;  in  all 
cases  in  which  the  depression  w»6  over  35  mm.  euteruptoais  was  present 
in  its  most  severe  fonn. 

The  sterno  ensiform  line,  marked  on  the  putient  by  a  narrow  strip  of 
lead-foil  for  nidioscopic  examination,  or  by  a  pencil  line  for  examination 
by  ]>ercussion.  is  also  of  >:reat  value  for  indicating  and  estimating  the 
kind  and  de^ee  of  tlcfomn'ty  of  the  chest — a  matter  which  is  intimately 
contiectwi  with  any  inipiiry  into  the  cjiubc  and  cnre  of  onleroptosis.  In 
a  normal  well-fonned  cliest  the  stemo-ensiform  line  crosses  the  5tb  cost^d 
cartilage  on  oach  »ide ;  in  an  ompbyscmatous  fiaticnt.  or  when  the  ribs 
anil  earlilai;ea  are  abnormally  liorizontnl  in  ])ositioji,  the  line  crosseii  the 
5th  spDco ;  if  on  the  other  hand  the  ribs  are  abnormally  de])ressed.  as  is 
so  common  in  enteroplosis,  the  line  cros-sos  the  -Irh  sfuice  or  evi^n  the  4th 
rib  (Fig.  'Z^i).  The  sterno-cnaiform  line  iherelore  scrvi-s  two  purpoJM.*s :  it 
gives  a  sLimdanl  by  which  the  degree  of  ptoni.s  may  Iw  estimutett,  luiil  a 
measure  by  which  the  deformity  of  the  chest  may  be  indicated. 

The  tramjtylorif  pituie  or  lino,  inirodnced  by  I)r.  C.  Addison,  is  of  the 
greatest  sen'ice  for  indicating  the  normal  position  of  certain  viscera,  and 
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is  easily  applied  as  u  nintter  of  i-outine.  A  line  dnwn  tnutsren^jr 
through  a.  point,  lyiug  midtray  between  the  umhilicos  ami  the  stcmo- 
onaiform  junction— the  initl-epi{f<istm  fmnt — repreeenta  the  ti-;inspyUine 
line.  On  each  side  the  titio  cuts  the  costal  niarj;;in  ucar  tho  outur  ttunler 
of  the  rectus — cn>»sing,  too,  the  9th  cosia]  cartilage.  Xormally  ilm 
pylorus  is  situiited  on  the  tranapyloric  line,  alwnt  halfway  between  the 
micl-cpigoatric  point,  ami  thu  right  costal  margin.  In  ptosis  the  pylonu 
l&  diBplaced  downwards  and  tau-ards  the  middle  line  of  tho  Inxly,  and 
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may  be  found  at  any  point  between  the  tTan8])yloric  and  umbdlicml  lines. 
Since  the  distimoo  between  these  lines  is  usually  10  cm.  (4  iocheaX  the 
pylonis  when  displacod  by  n  dctR-otit  of  tbo  naccra  is  usually  found 
Ijvtwc'vn  10  and  15  cm.  (4  to  (i  inches)  below  its  normal  pudtion. 

Tbo  mid  opiga^tric  puint  afli-ii-ih  tho  most  UB«fnl  )*a»e  for  eatinutiiif; 
the  degree  to  which  the  sromHt-h  hiia  become  displnccd.  I>r.  Addiaoa 
found — and  this  1  citn  coofij'm  from  conxidorablo  experience — the  lasMT 
curvature  of  tho  stomach  to  ha  Hiluated  20  mm.  (about  |  of  an  inch) 
above  the  mid-cpigaatrie   point,  and   the  grcaiur  cur\*atura  to  cruu  tii« 
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mid-lino  of  tlia  }}ody  nboiit  30  mm.  (nearly  I^  inch)  below  that  point. 
In  pUMiB,  the  lesser  curvature  cf>meA  to  lie  20  to  40  mm.  belmv  the  mid- 
epigastric  point,  while  the  greater  curvature  reaches  the  iirohilicus  ( 1 0  cm. 
belon'  tlie  mid -epigastric  {Mint),  or  even  25  or  50  mm.  below  tlie  umliilicus. 
Thus,  in  ptosia  the  gronter  curvature,  instead  of  lying  30  mm.  below  the 
mtd-epignetric  jMint,  occupiutt  u  similar  puHilion  below  the  umbilicus, 
shewing  a  totnl  descent  of  10  cm.  (4  inches).  At  tho  mid-opigiiBtric 
point  the  lower  mai^in  of  the  liver  crosses  the  mid-line  of  the  bo<ly ; 
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behind  it,  ilecp  in  the  epigiutrinm.  the  Itody  of  the  puncreas  ci*oase8  the 
vertebnd  cohiran  ;  the  cochnc  axis  and  superior  mesenteric  artery  rise 
from  the  aorta  about  ilO  mm.  (1]  inch)  iilK)ve  iho  mid -epigastric  point. 

For  estimating  the  normal  position  ;tnd  disphicemunts  of  the  imns- 
venie  colon  and  kidney,  the  nioht  iifiiful  surfftce-mnrUiiig  is  thu  uinhilical 
line,  or,  if  greater  precision  be  re<|mred,  tho  line  drawn  l>etween  the 
highest  points  of  the  right  and  left  iliac  cre^itti.  In  the  majority  of 
patients  the  diHerence  l>atweon  the  levels  of  these  two  lines  is  so  slight 
that  for  practicjtl  purposes  they  may  be  treated  as  om*.  Normally,  the 
transverse  colon  l-i-oascs  the  mid  line  of  tho  lii'lly  just  aboie  the  nmhiiicul 


line  ;  in  ptosis  it  is  displaced  downwanls  8  or  tO  cm.  to  ihe  lertil  of  the 
anterior  siipt^rior  spiiit'S.  The  lower  pole  of  the  kidney,  ihe  only  pan 
of  the  orgjin  a\»ilat)le  for  palpulion  in  normal  individuals,  duea  Dot  ruach 
the  uiuhilicul  Hue  ;  the  lower  (wtlt;  of  tlit-  right  kidney  is  sitii;ttml  30  mm., 
mid  thiit  of  the  left  3b  ram.,  .above  the  level  of  the  iliae  crests  nnd 
umbilical  line.  On  the  dorsal  aspect  of  the  body  tlio  kidiievft  lie  1  inch 
('2b  ram.)  beyond  the  outer  luai^n  of  the  erector  spinae ;  and  anteriorly 
they  reach  jiist  beyond  the  laieral  mar^^ti  nf  the  reotitx  .t}>dominiK.  In 
ptosis  the  lower  pole  of  the  kidney  reaches  ur  passes  behnr  the  umbilical 
line,  and  at.  the  same  time  tttTDs  invrai-ds  beiicath  the  outer  nuLrgin  W 
the  reeUis. 

Four  other  surface-markingij  employed  in  deurmining  the  dis[>lac«- 
ments  of  the  alidomiiial  \-iflceni  miwt  be  mentioned:  i,\)  For  the  lower 
margin  of  the  liver. — The  ri^ht  subcostal  margin,  from  the  outer  liorder 
of  the  rectus  to  the  tip  <jf  the  last  palpable  rib  (in  30  per  cent  of  cases 
the  eleventh),  marks  the  position  of  the  lower  margin  of  the  liver  when 
the  patient  is  supine  ;  in  the  iijiright  |>oi*tiire  it  may  ilescend  I  It  or 
20  mm.  below  the  margin.  In  ptosis  the  lower  margin  of  the  liver 
reaches  the  level  of  the  right  iliac  crest,  oi-  may  descend  into  ttiu  rij^t 
iliac  fussa  when  the  upright  [Msttire  is  assumed.  (2)  For  the  hepatic 
flexure  of  the  colon. — Th«  right  &iil)co8tal  margin  also  marks  the  normal 
level  of  the  hepatic  flexure  of  the  colon,  which  lies  below  and  behind  th« 
part  of  llie  liver  covererl  by  the  lOlh  and  Uth  costal  cai'tihiges.  (H)  Fnr 
the  splenic  (lexure. — This  Hexure  ascends  to  a  high  level  in  the  left 
hypochondrium,  (ussing  to  a  variable  distance  al>ore  the  tnuispyloric 
line,  between  the  greater  curvature  of  the  titonutch  and  the  spleen.  In 
all  cases  of  ptosis  the  hepatic  flexure  is  displaced,  usually  reaching  or 
passing  >a:Iow  tlit;  umbilical  line  ;  on  the  other  hand,  the  tplenic  flexure, 
tike  the  left  kidney  and  spleen,  is  rarely  displaced.  (4)  For  the  ca»cam. 
— The  most  pnictical  manner  of  indicating  its  |>osition  iu  the  right 
iliac  fossa  is  to  place  the  right  hand  on  the  alxlomen  of  the  patient  ad 
that  the  anterior  su]>erior  iliac  spine  lies  in  the  fork  between  thumb  nnd 
forefinger,  the  forefinger  lying  along  the  crest  of  the  ilium.  The  {lalni 
then  lios  over  the  position  of  the  caecum.  The  healtliy  cavcuni  gives  a 
l>cculiarly  resonant  note  on  percussion,  and  its  limits  can  thus  be  dcliord 
It  is  rri>i{Uently  di!4place<l  into  the  poUis  when  there  is  no  en  tempt  osts. 
und  conversely  in  ptosis  it  m.\v  occupy  a  high  place  in  the  iliac  fu***. 

The  extent  to  which  the  pelvic  floor  is  depressed,  and  the  mamier  of 
estimating  the  depression  in  enleroptosia,  will  he  dealt  with  iu  descrilnng 
thi?  clioloB;y  of  ihe  cjindition. 

The  Means  by  which  the  Abdominal  Viscera  are  maintained  In 
Position. — Since  viscoropiietiH  is  a  [ii-vdipsc  or  sinking  of  the  ttUlnminal 
visceni,  more  especiidly  of  those  situ.it*'(l  above  the  level  of  the  nmbtlietis, 
it  is  clear  that  in  such  casus  the  means  by  which  the  viscera  are  main- 
tained in  their  normal  positioti  have  h^ome  d)st:ui-hed  and  inefficient. 
What  are  these  factors!  At  the  pi-cseut  time  three  are  ciKd.  aod 
commonly  in   the  following   order   of   importance:    (1)    Ligam«oto« ; 


(2)  Almospheric  pi-essure ;  (3)  Incra-alidoraiiuil  pi-eseure  maitiUUned  by 
the  mtiaculnr  waits  of  the  abdomen.  Misconception  as  to  the  reUiive 
JniportAnce  of  iheso  three  factors  is  respousible  for  the  nitmerous  and 
diverse  bjiwthuse^  ai  to  the  caiLsu  and  iiatint:  of  crileroptosis. 

(I)  Titf  h<iamfiit'/u:i  .sttjitort  iiomi&is  of  ihti  >'ariuus  folds  or  reflections 
of  perituutium  binding  the  xiscera  lo  the  abdominal  wall ;  these  fohls 
usually  coalaiu  vesseU  and  connective  tissue  by  which  the  pcritont-al 
coverings,  highly  elastic  and  freely  extensile,  arc  strengthened.  The 
part  played  by  ligamentous  Imnds  is  eiLsily  shewn :  if  the  muscular 
vralls  be  stripped  from  the  tboia.v  and  ulidonicn  of  a  cadaver,  which  is 
then  placed  in  an  upright  position,  iL  will  be  foiuid  ibat  in  every  case, 
unless  dense  plcm-Hl  and  peritoiital  adhe&iuns  bu  piusvnt,  the  viacera  drop 
at  once  into  tlie  position  seen  in  extreme  viwccroptosi*.  fn  a  characteristic 
instance,  selected  from  numerous  experiments,  I  found  that  in  ItU'ning 
the  Ciidaver  of  a  young  man  into  the  upright  position,  the  upper  border 
of  the  right  loW  of  the  liver  fell  to  a  iraint  65  mm.  below  the  stemo- 
eusifurui  line,  and  dropped  40  mm.  in  the  middle  line  of  the  body. 
Ch.irige«  alrio  occnrrt-d  in  the  shajw  and  the  relative  jKwition  of  the  axes 
of  the  liver,  resuils  correspouding  exactly  to  tboM^  known  to  take  place 
in  uiituroptosis.  While  the  upper  margin  descended  60  mm.  only,  its 
lower  margin  descended  150  mm.,  because  in  addition  to  descending,  the 
liver  also  l>ecaine  tiittened  from  back  to  front,  so  that  iis  vertical 
diameter  wae  inci'eut<cd  by  85  nuu.,  and  its  costo- vertebral  ilijtmeter 
corres|X)ndiugly  shortened.  The  fundus  of  the  stontacli  descended 
50  mm.  ;  the  pylorus  fell  from  its  normal  poeition  to  the  neighbourhood 
of  the  umbilicus.  The  lower  pole  of  the  kidneys  came  down  to  the  iliac 
crests ;  the  lower  pole  of  the  spleen,  instead  of  being  ju&t  below  the 
transpyloric  plane,  fell  downwards  and  fonvards  until  it  lay  ex[)o«ed 
beneath  the  left  costal  margin  at  the  level  of  the  umbilicus.  The 
dufKlcnum  and  haid  of  the  fiaucrcas  descended  to  a  less  extent,  but  the 
fall  of  the  duodeno- jejunal  flexure  was  marked  (30  mm.).  The  trans- 
Terse  colon  fell  bf low  the  level  of  the  anterior  superior  iliac  spine ;  the 
caecum,  the  hepatic  Hcxure,  and  to  a  lose  degree  the  splenic  flexure, 
becamo  prolapsed,  each  descending  50  mm.  or  more.  The  small  intestine 
fell  so  that  more  tlian  half  of  the  small  iniestiuu  lay  2';  to  4o  mm 
betoM'  the  level  of  T'oupart'it  ligament  and  the  symphysis  pubis.  On 
reversinj!:  the  subject  and  placing  the  head  downwards,  practically  all  the 
organs  of  digestion  entered  the  bypoebondria,  all  the  viscera  except  some 
parts  of  the  colon  passing  beyond  the  level  of  the  umbilicus.  The 
ligaments  were  sutficiently  loose  to  allow  the  upi>er  limits  of  the  b'ver 
and  stomach  ta  move  from  a  point  G5  mm.  l>elow  the  sterno-onsiform 
line  to  one  35  mm.  above  it — a  tot^d  movement,  due  to  inversion  of  the 
body,  of  loo  mm.  (4  inches).  With  the  invcr&ion  of  the  body  the 
kidneys  shew  a  total  mo\-ement  of  35  to  70  mm.  (IK  to  2^  inclic*;. 
That  such  a  mobility  is  not  a  po3^mo^tem  effect  may  be  proved  by  the 
free  respiratory  movements  of  patients  with  the  abdominal  type  of 
respiration.     Id  such  individuals  the  right  dome  of  the  diuphra^ni  can  bo 
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seen  to  have  an  excuraion  in  excreme  respiratorr  efforts  of  61)  to  80  mm. 
Those  who  regard  the  visceral  ligaments  as  the  chief  means  of  support, 
und  the  uutjortcy  o(  writers  on  cntcroptosis  have  held  this  opinioD, 
forget  that  all  the  viaccni  altuatal  within  thu  siipni  -  uuihilical  ur 
reapiratory  zone  of  the  abdomen  must  be  loosely  hehi  to  allow  the 
visceral  raovementa  caused  by  respiration.  Tbey  also  overlook  the  very 
importanb  point  that  weru*  the  weight  or  [tait  of  the  weight  of  the  nacera 
thrown  on  these  peritoneal  hondtt,  Kiich  a  tracMon  or  tension  muat  strain 
the  various  vessels  and  nen'es  contained  within  them  and  interfere  with 
their  fuiicliou.  Thu  rcstdt  of  auch  traction  u  seen  in  cases  of  onton>- 
ptosis  when  the  normal  support  has  liecome  dcticieut 

('2)  .-{ ttm.yifiTi':  Prcvwcr-. — In  most  of  the  medical  schools  of  Great 
Bntitin  it  is  still  Unght  that  atmospheric  prciisure  assists  in  maintaining 
the  liver  within  the  right  dome  of  the  diaphragm.  That  atmoepherk 
pressure  has  absohttely  uo  part  in  the  normal  maintenance  of  the  liver 
may  !»«  prove<l  thus :  (^t)  When  a  cadaver  with  intact  body-walls  is  art 
upright,  the  liver  b«com«fi  partly  prolapsed  Iwnejith  the  costal  margin  ; 
the  epigastrium  is  drawn  in  to  occupy  the  space  vacated  by  the  livrt*. 
(fi)  There  is  always  a  {waitive  pressure  in  the  nncouLraettid  stomaclt. 
vhich  occui)ies  the  left  dome  of  the  diaphragm.  Moritz  and  Scbwerdt. 
Koiling,  and  the  writer  independently  of  these  three  obsen-ers,  estimate 
that  the  intragastric  pi*ossuro  when  the  stomach  is  [wssivo  ia  4  to 
8  mm.  Ilg  when  standing  upright  during  expiration,  and  rises  to 
12  ram.  Hg  during  inspiration — that  is  to  say,  the  diaphnigm  is  alway« 
in  n  state  of  tone  or  contraction,  exerting  pressure  on  the  liver,  stomach, 
niid  abdominal  contents.  Schrciber,  on  the  other  han*!,  found  a  ntsgativt 
intmgHStrie  pressure  of  -5  to  1  '5  mm.  IJg.  By  taking  a  deep  thornde 
breath,  and  holding  the  alxlominal  walls  as  rigid  as  possiblo,  1  fouod  it 
possible  to  produce  a  negative  intragastric  pressure  of  -  4  mm.  Hg 
This  is  indicated  also  by  the  retraction  of  the  epigastrium.  The  intra- 
gastric pressure  in  enteroptosis  has  not,  as  far  as  I  know,  liren 
investigated,  hut  there  can  be  little  doubt  that,  in  the  standing  jioeturr, 
a  neg:itive  presstire  will  1>e  fonnd,  at  loaat  in  the  early  stages;  for  the 
epigastrium  becomes  drawn  inwards  in  such  cases  to  fill  up  the  vacuum. 
It  is  juift  possible  that  Schreilwr's  observation  was  made  on  an  individual 
with  a  tendency  ro  ptiwia.  In  rabies  of  ent^^roptosis  Schwcrflt  fonnd  thai 
the  {ntra-alxlominal  pressure,  as  estimatol  per  re<_num,  w;i3  lowurrnl. 

(3)  7'hr  I'ixcm  are  normaiii/  snfixirtfil  ly  tht  iniiirret  nation  of  Ott 
Muirular  Pmietes  of  th*  Abdomen. — In  medical  literature  very  UtUe  U  !o 
be  found  relating  to  the  intra-abdominal  pressure  or  tension,  which  ii 
caus<^d  and  mainuined  by  tlie  tonus  uid  contraction  of  the  a)>doiiiinal 
musculatura  Yet  this  force  kecy«  the  viitcfrn  in  position,  and  n^gulatec, 
and  to  a  consJderalile  extent  maintains,  tho  venous  cirnilatioD  of  th« 
abdomen.  On  plariiig  a  cadaver  in  the  upright  position,  ptoAis  of  tb« 
Tisccra  occurs;  but  when  a  living  hi>nUhy  man  rises  from  the  prt>iia  lo 
the  erect  |>osturo,  the  muscular  walls  of  the  abdotneii  come  rvflcxly  ml^ 
action ;  the  domes  of  tho  diaphragm  in  a  faw  casoe  may  not  sink  at  all. 
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there  being  no  descent  of  the  viscera ;  in  the  majority  of  casca  examined, 
bnivuvei',  iho  domes  fait  from  10  to  13  mm.,  »iid  the  lower  margin  of 
the  pylorus  floscends  tn  a  corresponding  extent.  In  the  erect  postnre 
ihero  is  a  |josiiive  prviwure  of  'JO  lo  'JS  mm.  in  the  reetum,  and  in 
the  stoniitcb,  as  hu«  ju»b  been  pointed  out,  of  6  to  1*2  mm.  llg.  Tlio 
increase  of  pressure  in  the  rectum,  over  and  al»ovo  that  in  the  stumm-h, 
is  undoubtedly  dno,  as  Schwordt  points  oiit«  to  the  weight  of  the 
ftuporiDcundJcnt  viscera.  The  pressure  cxeitcd  on  the  abdominal 
coijtenid    by  the   abdominal   muscles,    maiutainixig    one    viscus   against 

that  (.wtiraated  at  6  to  12  mm.  Hg  ;  but 
abdomen  sire  thrown  iiitn  iu:tion  it  may 
tht*  m-tcriiil  blowl-preseure.  On  stooping 
down  aud  then  lifting  a  heavy  weight,  the  pres^Buro  within  the  stomach 
rises  to  over  70  mm.,  that  within  the  rectum  to  120  mm.  llg  ;  in 
coughing,  in  straining,  and  bending  temporary  elevations  of  TiO  or 
!>0  mm.  ilg  are  oljiserved.  In  strong,  muscular  men  tliu  intra-abdominal 
pressure  may  rise  uiueh  higher — pi>i>sibly  lo  200  turn.  Hg. 

The  muscles  of  thu  sbdumeu  do  not  take  an  e^ptal  part  in  main- 
taining the  viscera  in  position.  In  the  upright  pnsture  the  diaphragm 
works  with  gravity;  in  the  supine  position  against  it;  but  in  tho 
horizontiil,  us  in  tho  upright  posture,  its  action  is  to  depress  tho  viscera. 
The  share  tjiken  by  the  levator  aniia  mainly  passive.  The  muscles  which 
mainUiin  aud  regulate  the  intraabdominal  prwwuro  aro  the  transversjdis, 
internal  .ind  external  ob1i(|iiea ;  the  recti  abdominis  aro  rather  con- 
cerned in  the  niovemfuls  of  tho  body  than  in  roaiutaining  the  intra- 
abdominal pressure  and  thus  Hup[iorting  the  viscera.  Now  tho  action  of 
the  transversalia  and  internal  and  externa]  oblique  mnsrles  on  the  viscera 
is  friipecially  well  seen  during  a  forcible  cxpirntory  movement  such  as 
coughing.  Tho  viacem  situated  above  the  umlulicus  are  forced  upwan.l3 
into  the  hypochondria,  ami  by  ibsplacing  the  diaphnigm  upwaitis  com- 
press the  thoracic  viecera.  The  infm  umbilicnl  viscera  are  forced  down- 
wartls  against  the  hyi>ogastriu  region  of  tho  alKlominal  wall  and  into  the 
pelvis.  In  brief,  the  effect  of  contraction  of  the  transvei-silis,  internal  and 
external  ol)li*pie  muscles  is  to  press  the  supra-uinbilical  viscera  upwards 
and  the  infm  umbilical  \'i8eem  downiw.irds.  They  are  the  only  muscles 
of  the  abdominal  wall  which  uormiiUy  »np]iurt  the  supra  -  \inibilical 
vjscem.  To  obtain  a  true  conception  of  cnteroptusis  it  is  of  the  first 
importance  to  rftcognise  those  two  regions  of  the  abdomen — the  supra- 
nnibiliral  and  infra-umhilical.  The  supra-umbilical  region  contains  the 
\iBcera  which  become  prolajwed  in  onteroptosis  —  the  liver,  stomach, 
kidneys,  transverse  colon,  duodenum,  pancreas,  nii<l  spleen.  The 
muscles  in  thu  supra-nmbiliail  part  of  the  abdomimil  wall  take  an  active 
part  in  respiration ;  in  abdominal  respirrttiun  they  are  the  active 
opponents  of  the  diaphragm,  and  by  pushing  up  the  supra-umbilical 
viscera  they  elongate  tts  fibres ;  in  thoracic  respiration,  on  the  other 
hand,  they  stay  or  brace  the^^e  viscera  which  then  form  a  bjise  or  fulcrum 
iiseil  by  the  diaphragm  to  elevate  tho  ribs  and  thorax  during  inspiration. 


Tbu  iiifni-uinhtlioii  {uirt  of  the  aUlooiinal  wall  takes  a  passive  {jmi.  ooIv 
in  rtispimtinit ;  iu  mu.scles  tmpfiort  the  infra-umbilical  viacen^  %^  hich  in 
ihiiir  lurii  Umn  n  shelf  for  the  supni  umbilical  cuntetits  of  tha  (Iia|iUi'agDL 
Whoii  thu  lausL-les^ — the  iwo  obltquo  ai«i  iraimvei-salis  muscles — wbicb 
8iipi>(>rt  the  vibcrni  cuiitnict,  us  hi  expiration,  the  viscera  of  tbo  iippor 
regi<in  osceud,  and  tlmse  of  the  Inwer  region  descend.  If  a.  vieciix  drop 
from  the  upper  to  the  lower  region  the  direciion  of  iu  respimiur>*  move- 
niL'nt  is  then  rupersed. 

Changes  In  the  Shape,  Position,  and  Fixation  of  Viscera  with  the 
onset  of  Viscepoplosis— III  the  upright  po^turt*  the  viscrra  wt  40 
supported  thai  110  slmiu  or  weigUt  fulls  uu  ihuir  ligamentotu  and 
voscuUr  aup[K)rt4.  But  when  from  any  cause  the  rauscuLtr  aup|K>rt  i> 
partly  or  completely  withdniwn,  ehiinges  occur  in  the  »ilinj»e  and  (xHUcian 
of  the  viscera  iind  a  strain  falls  on  their  li^imentous  KupiMjn«.  The 
chaugcs  which  ensue  in  each  organ  depend  uu  ito  mcnna  of  Hxation,  and 
it  is  therefore  nucesiiary  to  give  n  brief  accouul  of  tV-  ligaiuentoua  homU 
in  connexion  with  each  iiMoniinal  viscua. 

Itifiimetii'/tis  HI"!  I'tifniJur  li'ituh  of  thf.  IJrer. — In  the  upright  prwlnm 
the  lower  or  visceral  surface  of  the  liver  rests  on  a  shelf  foroietl  Uy 
the  right  kidney,  eolun — Ciipecially  iL«  hcpaiic  flexure,  atumiich.  firat 
stAge  of  th«  duodenum,  gastro-hejiutic  omuntnm,  jmncreaiv.  and  cooUu 
Hxis.  The  Ti&cenil  shelf  is  nminuinod  by  the  contraction  of  the 
abdominal  u'ldl.  Tlio  upper  or  lutrietJil  stirfacc  of  the  liver  i-^  i>rcft»«>l 
aguinist  the  diaphragm  and  a  sioidl  area  of  the  anterior  alMlnniituil  wall 
in  the  epigastric  region.  Only  Iwhind  is  the  liver  really  hxe<l,  being 
attached  to  the  diaphnigra  by  (I )  hei>atic  veins  and  inferior  vena  cn-a, 
('J)  cunnective  tissue,  and  (3)  a  reflection  of  periloncUDi .  this  triple  bond 
fumiii  the  meiohefjar.  The  falciform  and  round  ligamouta  arc  m  lo(«c 
and  go  elastic  that  the  freest  movement,  is  allowod  to  all  porta  of  Iba 
liver,  except  the  iKtsterior,  which  is  aiuicbed  by  the  mesohepar  Now,  if 
the  visceral  aheU  be  withdrawn  by  rclaxiitinn  of  the  aUi.miinal  wall,  the 
liver,  being  hinged  iiehind  by  the  mesohcjfar,  (ulU  (hiwnMranU  and  tinrk- 
wards,  niidergotng  at  the  sJtme  time  a  rotation  on  its  nies<jhi*|iai  ic  hinge- 
The  livor  boconies  flattonctl  from  l)ack  to  froul,  its  lower  Ixjrder  t« 
greatly  depressed  ;  a  strain  falls  uti  the  musohepar.  A  similar  change 
may  lie  prtMlnceil  in  the  liver  by  (juito  another  process  ;  if  the  Apace  in 
which  ir.  in  siluated  Iik  n^luci^d  in  sixe  either  by  compresiiin;;  ihn  thorax 
with  corsets  or  by  an  rXii;<gei-ation  in  the  action  of  the  ext^-riuU  oblique 
mubcle,  the  mowt  niovubio  [mrt  of  the  liver — the  anierii>r  jiart — ia 
extended,  the  liver  at  the  same  lime  nuflergoiug  tbo  s.ime  rotaliun  a* 
occunt  in  true  ptosis  The  roenlt  is  the  same  iu  both  ca^rs,  but  tlit<  fon>e* 
at  ivurk  are  very  difTerenl. 

Tlie  strain  which  falls  on  tht*  hc{Mtiic  artery  and  the  structures  trbicb 
lie  with  it  in  thu  giuitri>hL>F)utie  omentum  and  transverse  (Usurn  of  tbr 
liver  iii  impurUint.  Normally,  the  tnui^verse  Hflsure  is  on  a  level  with 
tbo  cocltac  axis,  from  which  the  hepatic  tiit«ry  arises.  In  e)iterv|Ko«iK 
thu  transverse  fissure  descends  as  much  as  50  mm.  or  more  below  Uk 


level  of  the  coelific  axis,  some  degix>e  of  stmiu  thus  falUiig  on  the  hcpacic 
artery  and  on  all  the  stnictures  in  the  tranaver:ia«  tissure  of  the  liver. 

Liifunifnimif  ami  f'lisfnlar  .^uppfni.''  counerfM  ftiih  tbf  Stumaeh.  —  At 
two  pbw-es  only  ia  the  «toraach  timily  ait.ichefl,  its  cnrdiac  orifice  is 
bound  to  the  diaphragm  and  tisanes  of  the  posterior  mediastinum  by  the 
oesophAj^us  and  the  reflections  of  peritonciini  and  coniuxlive  tiasiio 
surrounding  the  oesophagus.  The  pyloric  end,  which  has  a  normal  up- 
nnd-down  and  sidc-to^sido  movement  of  30  Ui  50  mm.  {1^  to  2  inches), 
u  fixed  by  the  gastro- hepatic  omentum  t^»  the  transverse  fissure  of  the 
liver,  and  })y  the  hepatic  artery,  the  (lanrrtias,  and  the  connective  tissue 
niHTounding  tliese  two  stnictiires,  to  the  norta,  the  aortic  orifice  of  the 
diaphmgm,  anri  the  solar  plexus. 

/Aijntncnkiii^  liofuU  uf  tht  Jjaodenum  and  Vanrrras. — The  body  of  tht 
pancreas  crosaea  the  aorta  in  the  narrow  fork  between  the  cocliac  axis 
almve  and  ihs  snperinr  mesenteric  artery  Mow,  and  is  liound  by 
fibrous  tissue  to  the  aorta  and  the  aortic  orifice  of  the  diaphragm.  But 
although  the  most  firmly  attached  of  all  the  viscera,  the  pjtncreas  may  Iw 
dtsplacod  doM'nward:!  tu  the  extent  of  ■'}0  mm.  (2  inches)  in  ontcru]itot)is. 
In  gastroptosia  this  part  of  the  pancreas  is  commonly  palpable  in  the 
epigastrium  above  the  lesser  curvatiu'c.  The  duodenum  and  the  hejid  of 
the  i»ancreas  u'ithin  its  bend  are  pushed  downwards  by  the  falling  liver, 
the  lower  bend  of  the  duodenum  crf>»«ing  the  vertebra!  column  near  the 
promontory  of  the  saL-rtim.  In  this  condition,  too,  the  duodenum  is 
dilated,  hypertrophied,  anil  frefjnentiy  presents  the  diverticula  described 
by  l>r.  Uoilostoii  (-17).     (/'«/?  p.  5C7.) 

Li^amrnUms  Him'is  nf  (hr  Spkeii. — Tlie  spleen  i-ests  against  the  anterior 
and  upper  part  of  the  left  kidney.  It  ia  loosely  l>ound  to  allow  of  free 
mov(»ment  during  respiration  and  filling  of  the  stomach.  Above  it  is  bound 
to  the  diaphragm  by  the  suspensory  reflection  of  peritoneum,  belovr  also 
to  the  diaphnigm  by  the  left  costcf-colic  ligament  on  which  the  lower 
pole  rests ;  between  these  attachments  it  is  connected  to  the  capsule  of 
the  left  kidney  by  the  lieno-renal  ligament  which  may  bo  cither  a  narrow 
mesentery  or  a  wide  and  extensive  a<)faesion.  lu  only  2  per  cent  of 
cases  of  cnteroptosis  is  the  spleen  markedly  rlisplared  ;  this  is  not  because 
the  spleen  is  firmly  fixe«I,  but  because  it  is  i-clieved  and  saved  from  dis- 
placement by  the  free  mobility  of  the  stomach,  gastric  contents,  and 
transverse  colon. 

Li'ji^mrninn.^  }im<h  nf  Ihf  Small  hite^iws. — The  small  intestines, 
supported  by  the  infra-umbilical  part  nf  the  alxlnminal  wall,  form  the 
chief  part  of  t-he  \'iseera]  shelf  on  which  the  supra-umbilical  viscera  rest. 
When  the  h)'TX>gastric  wall  or  pelvic  lloor  gives  way  the  umall  intestines 
sink  down  and  strain  thus  falls  on  the  mesentert'.  Tlie  chief  supjK)rting 
Btnirtures  of  the  mesentery  arc  the  large  superior  mesenteric  artery 
between  itj*  layers  and  the  fibrous  i^heath  stirronnding  the  artery.  The 
fibrous  sheath  commence)*  in  the  firm,  strong  tissue  round  the  coeliac  axis 
and  aortic  orifice  of  the  diaphragm.  The  rellections  of  ]>eritoneura  at  iho 
root  of  the  mesentery  are  la.T  and  freely  mova1>1e.      In  entero]>toaifl  the 
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superior  mesenteric  nrter}' and  iho  nerve  plaxuses  on  it  are  elongat«i] 
the  roHectiona  of   pcritoiietim   at    ibe  root   are  Uispliiced   dowoi 
2  inches  or  raoro. 

Li'j<tm^ntt>us  BoHils  of  the  /jUfje  InttsiiMS. — At  birth  the  position  of  the 
caecum  is  mon^  vurmljle  than  that  of  any  abdomimi!  orgun.  It  maj  lie 
in  front  of  the  left  kidney,  or  just  below  that  organ  or  lower  stiU  in  the 
iliac  foKSJL  It  is  not  attached  directly  to  the  abdominal  wait,  Kui  is 
supiKirted  imlirectly  by  the  ti-rmination  of  the  ilcvtm  and  iiscDadiD); 
coloiL  It  19  freely  muvable,  and  in  nithcr  more  than  half  the  casn  ai 
oiit^ruptuais  is  displacui!  into  thu  pclvie. 

The  hejmti<^!  Ilexni-e  is  l>ouiid  in  front  of  the  right  kidney  to  the  |ien- 
renal  capgide  and  to  the  duodenum.  A  foid  of  peritoneum — the  right 
coBto-colic  fold — gives  it  a  Iolol-  ultttchment  to  the  right  wall  uf  the 
atxlomen  below  the  liver.  Traction  on  the  hepatic  Hexiire  pulU  forwank 
the  capsule  of  thu  kidney  and  the  kidney  within  it.  When  the  right 
lol>e  of  the  liver  becomes  prolapsed,  the  hepatic  tlexiire  is  pushed  down- 
wards. Oisptiiceraont  of  the  kidney  may  not  affect  the  attachment 
of  the  hopulic  flexure,  llie  ttansverae  colon  is  the  moat  luoaely 
bound  organ  in  the  abdomen.  It  is  attached  across 
alxlominal  w;dl  by  the  moeocolon.  and  to  the  stomach 
omentum. 

IJijfiuu-ntuus  Boiuh  connrcial  uith  Iff  Kiflnrw. — The  kidneys  are  freely 
movable  within  the  fat-lined  perirenal  capsules  which  tit>  l>uhind  the 
]>eritond;kl  ca\'ity.  They  are  »o  closely  in  contact  with  the  diaplir»>;m 
that  they  i)artici{}ate  in  all  the  respiratory  movement*  of  that  uusde. 
The  upward  and  outward  movemenu  of  the  kidneys  arc  Umit«d  by  the 
union  of  the  anterior  and  {materior  layers  of  the  perirenal  cnpsale  with 
the  Arm  nuliporitoneal  liftfiue  on  the  diaphragTii  and  tnuisversalis  muacle- 
Over  the  loner  pole  of  the  kidney  these  two  htj'ers  remain  open  anil 
descend  on  the  ureter  :in(l  allow  a  free  descent  of  the  kidnr}'.  In 
enteroptosis  there  is  really  a  doirble  displacement;  first,  a  dowiiwani  and 
inwiird  displacement  of  the  kidney  within  i\a  perirenal  ca[Mulo,  the  upper 
empty  jiart  of  which  la  then  seen  to  form  a  fibrous  stratum  poasini;  up 
to  the  aupraronal  ImxIv  ;  necondir,  a  diKplacement  downwards  of  tit* 
whole  perirenal  capsule  and  kiilney-)>ed.  'Iht*  only  t>onil  which  Hacs  the 
kidney  directly  to  the  abdnmiiinl  wall  is  formed  by  the  vessels,  nervesi, 
and  fibrous  tissue  itaasini;  lo  the  hilum.  This  bond  forms  the  tether 
round  which  the  kitlncy  rntatos  in  ita  descent ;  as  it  dc^cmla  the  lower 
pole  necessarily  pasiien  inwards  and  forwards,  and  may  come  forwaxxU 
either  above  or  fielow  the  transverse  colon.  In  eith^-r  case  it  abo 
pushes  the  dnixlenum  ami  head  of  the  {nncreas  in  front  of  it.  .Although 
the  perirenal  capsules  iind  ligamentous  bomls  of  the  two  kidneys  an 
e<pially  iirm  anri  stmng,  dJAplacomentof  the  ri^ht  kidney  ij*  ton  times  more 
frefpicnt  than  of  the  left.  The  spleen,  the  splenic  flexure  of  the  coliwi, 
and  the  left  Iddouy  are  safegiiarikil  by  the  ease  with  which  the  stonuch 
ami  tninsvei'Mu  ctdon  drop  from  the  left  hypochonilrium. 

Lif^tiMniowt  Hands  o/"  the  PAvic  V~t/iani. — In  cnteroptoeis  the  pelrtc 


viscera  are  displaced,  but  to  ft  vaiiable  ext-etit.  They  aru  support<;d  (1) 
by  the  levator  am" ;  (2)  hy  strung  ligameutoiis  boiitls  wliich  bind  ihum 
to  the  synipliysis  pubis  and  white  line  of  the  pelvis.  The  |)elvic 
Iieritoneitm  in  bo  loosely  attached  and  so  mov&ble  that  it  gives  practically 
no  support  to  tho  p4'|vir  viscera. 

Degrees  and  Forms  of  Visceroptosis.^A]tbDugh  Glcnaixt  defined 
enteropLosis  an  a  j)i(ilii[itjc  ur  sitiking  of  thu  a)Kb)niiiial  viftccra,  his 
diagnoBis  of  the  condition  rested  on  Uu-  recognition  of  four  minor  points: 
(1)  on  the  condition  of  the  culoo  ;  (2)  on  the  pusftion  and  mobility  nf 
the  kidneys  (es|iecially  the  right) ;  (3)  on  the  position  of  the  pyloric 
part  of  the  etomach  ;  (4)  on  the  position  of  the  lower  l>onIcr  of  the 
liver.  If  the  colon  could  be  felt  narrowed  and  cordOike,  the  ki<lney 
palpable  during  inspiration  by  his  spcciiil  moile  of  examination,  the 
stomach  felt  or  recognised  at  the  level  of  the  tuubilicus  the  lower  border 
of  the  liver  4  to  6  cm.  (2  to  3  finger -brcjidths)  below  the  costal  margin, 
he  diagnosed  enteroptottis.  Even  when  two  onl}'  of  thet^e  phytiical  signs 
were  prenent  he  made  the  diagnosis  of  entcroptosis,  provided  the 
symptoms  and  history  answere<i  to  his  clinical  picture  of  the  condition. 
But,  as  will  be  seen  presently,  numerous  patients  present  all  Ul^nard's 
four  signs  without  there  being  any  total  prolajise  ol  the  \-iacera.  After 
it  was  shewn  in  my  Hunteiian  lectures  on  enteroptosis  {'27)  that  in  all 
casea  of  true  ptosis  or  sinking  of  the  viscent  the  diaphragm  occupied  a 
very  low  level  (complett;  expiratory  position),  and  that  it.s  muscular 
fibres  were  reduced  to  half  their  normal  length,  Glt-nanl  (19)  proposed 
that  such  cases  shoiUd  be  classed  luider  the  term  "■  rhronoptosis,"  The 
pioiKisal  is  uiifortunale,  for  there  cau  be  no  phrenoptosis  unless  true 
eutcroptosis  be  present.  The  numerous  cases  publislieil  by  Gh^mird  may 
be  divided  into  at  least  two  distinct  clftssea:  (1)  in  which  the  diajihragm 
has  sunk  into  an  expiratory  position,  and  there  has  been  a  complete 
Buljsideiice  of  the  supnv-nmbilical  \i6ccra  ;  (2)  iu  which  the  domea  of  the 
diaphragm  occupy  a  normal  pa^ition  but  the  lower  limits  of  the  viscera 
in  the  supra-umbilical  rejrion  of  the  aUlomen  occupy  an  abnormally  low 
jwsition.  The  cases  belonging  to  Class  I.  shew  true  or  complete  ptosis  ; 
those  of  Class  11.  false  or  [mrtial  jtiosis.  The  cases  of  jiartial  ]>tosia  are 
agitin  divisible  into  two  distinct  groups:  (n)  duo  to  enlargement  of  the 
hypochondriac  viscera;  (^l  resulting  from  compression  of  the  hypochondriac 
spaces.  The  uormal  bulk  of  the  liver  varies  from  1500  to  1800  c.c., 
yet  under  a  low  pressure  1000  to  1200  c.c.  of  fluid  can  be  itijoctdl  into 
it  by  the  jKirtal  vein  ;  if  the  hypochondriac  sjmico  remain  of  the  same 
sixe  the  injection  causes  the  lower  border  of  the  liver  and  the  viscera 
under  the  liver  to  descend  from  25  to  3.i  nim.  (1  to  lA  inch),  a 
fluctuation  frequently  seen  in  the  course  of  an  illncs.s.  Knlargement  of 
the  stomach  or  spleen  giveii  a  similar  result.  This  form  of  ptosis  may 
be  distinguished  as  the  partial  jfttnis  of  ri^nal  enlaninnrnL  Compression 
of  the  hypochondriac  spaces  is  due  to  the  use  of  corsetfi.  to  depression  of 
the  ribs  by  over-action  <if  the  nniscles  of  expimtiou,  or  other  ctuses.  In 
jwrtial  ^ima  due  to  comjrrfssion  there  is,  besides  a  |>rolu|wo  of  the  supra- 


uuibilicnl  vi^cm,  nUo  a  doprosition  or  ptosis  of  the  iiifra-uuibilical  orjnut^ 
due  to  the  compresaiou  of  the  w.iist. 

The  cla&aificjition  pmpoacfl  ia  the  following";  (\)  CimpMf  rHteropldns. 
There  i»  a  prolapse  of  boll]  supra- aikI  iiifra-umbiliciil  Wscem,  (".*)  I'arti4il 
r'nieroi>tt)m  ilut  to  vi^cnil  ctdaajenunl.  Oiil)'  iho  aiipm-umbilical  viscrni 
may  bo  afTccteil.  (3)  Partial  t:titrToi*t<m$  cauml  bi/  rumyrtxsiotk.  Both 
supra-  ami  irifni-umbilical  viscora  .-ire  alwaj's  atT*'cto<l. 

The  Incidence  of  Visceroptosis  as  regards  Age  and  Sex. — Id  110 
subjects,  40  examined  In-  I»r.  Addiaon  and  70  by  myself,  ihere  wire 
1+  (6  mjiles,  8  fenialeo)  which  presented  all  the  features  of  complet« 
enteroptosis.  AH  the  1 4  shewed  gastroplosiB,  prolaiwe  of  the  liver,  de«c«iit 
of  ibo  duodenum,  of  the  transvoi-se  colon,  and  hepatic  flexure.  In  all 
but  cue  the  right  kidney  reached  or  [wsaed  beyond  the  iliac  crest;  in 
only  one  waa  the  left  kidney  low  ;  in  seven  the  caecum  Uy  wiihin  the 
pelvis ;  in  three  it  wa*  partly  within  the  pelvis ;  in  four  it  vrnfi.  in  the 
iliac  fossft.  These  snbjectfl  wore  obtained  cliietly  from  a  workhouse 
population,  and  half  of  them  were  ov«r  55  years  of  age.  There  were 
also  23  cases  of  partial  ptosis.  10  Ijeing  males  and  13  females.  Thus, 
among  ."iS  male  subjects  16  (27  per  cent.)  presented  partial  or  complete 
enteroptosis  J  and  of  53  women  21  (iO  per  cent)  presented  a  umilar 
condition.  In  a  aeries  of  1000  paticiilv*  (519  males,  481  frmalccl 
Olenanl  (18)  found  partial  or  complete  ptO!4i«  in  30  jier  cent  nf  the 
men  and  40  per  cent  of  the  women — practically  the  same  ^wrcuntage  aa 
is  found  in  eubject^i  drawn  from  the  workhouse  jtopnlation  of  England 
Rose  examitied  100  consecutive  |Hitiunt«  in  Eiuliorn's  cHnic  in  Xrw 
York  :  in  16  he  found  the  stomsch  below  the  umbilicus  :  only  nine  of 
these  complainwi  of  gastric  a_\nnptom3.  Koellreuttcr  noted  that  10  intr 
cent  of  the  women  attending  a  disjwniiary  in  IIevdell»crgshi*w^l  .symptoms 
and  signs  of  complete  enteroptoais.  He  records  50  cjises  in  women  ;  the 
visceral  displacomenUs  corresjioiid  exactly  to  those  wo  found  in  English 
posi-mortom  subjcete.  Einhoi-n  estimate*,  ita  occurrence  at  26  per  cent 
amongst  women.  The  condition  i»  rare  in  children.  Hose  gives  an  accomit 
of  the  condition  and  tresitment  of  »nch  cases  In  childhood  ;  Philli[»«  recorU 
0  case  of  a  new-lNvm  child  with  Hoating  kidney*.  Most  M-nmen  who  I'oms 
under  treatment  for  enteroptosis  are  between  the  ages  of  2.*'  and  40  years. 

The  InJlutnK  of  A^f  on  the  Pmitiun  of  I  If  I'is^ent. — There  takes  place 
during  the  lifetime  of  every  one  a  certain  degree  of  splanchnoptosts.  due 
(1)  to  the  alteration  in  the  shape  of  the  thorax  and  of  ihe  angle  at 
which  the  lower  ribs  are  set;  (2)  to  a  loss  of  elasticity  and  tone  in  the 
t issues  of  the  bo«.iy  widl  and  in  the  lungs.  Itfiween  the  2.'>lh  anil  7ith 
vear  the  lower  burder  of  the  lung  descend!:  nt'nrly  a  rib's  breatltb 
iFcitelherg,  C.  Schmidt) ;  the  anterior  ends  of  the  rifae  are  depreueii 
from  10  to  20  mm.,  so  that  the  costal  petition  Incomes  more  rertleal ; 
the  antero-posterior  diameter  of  the  chest  decreases ;  except  in  emphy- 
sema the  hypochoiiflriac  spaces  decrease  in  capacity;  the  oosopkagni 
elongates  2n  to  30  mm.  on  account  nf  thu  descent  of  the  diaphragn 
(KoUter),  and  the  larynx  descends  30  Ui  40  mm.  (l^fehnert). 


Edology. — The  espUnatiorti  given  of  the  urigin  itnd  nutuni  of 
entoroptosis  are  oxti-omely  numerous  and  diverse.  It  U  generally 
Uiought  thftt  the  immedinto  caase  of  cotnplete  enteroptosis  is  a  fall  of 
the  intra-iibdoiniDal  pressui-e.  The  reduction,  in  Glt>nard^8  opinion,  is 
chiefly  due  to  a  diminution  in  the  calihre  and  contcnta  of  the  intestine — 
esiMHiinlly  uf  the  colon  ;  manv  writers  refer  it  Ut  the  Buddnn  redtictiun  of 
the  ftlKiominol  contents  which  follows  parturition,  especially  when  the 
child  is  lar^  ;  others  consider  that  it  results  from  a  rapid  emaciation  and 
a)>sorption  of  fat.  As  diminution  of  the  intra-abdominal  pressure  may 
also  be  produced  by  an  enlargement  or  relaxation  of  the  altdoniinal  walls, 
it  has  been  thou;;ht  that  enteroptosis  is  duo  to  a  disturbance  of  the 
innervation  of  the  abdominal  uiusclcs  (Schwcnlt),  to  their  atony  or 
weakness,  to  separation  of  the  rvcti  abdominis,  to  stretching  of  the 
I  perineal  rtoor,  to  th»»  presence  of  a  hernia,  or  a  congenital  defect  in  the 
'structure  of  the  abdominal  wall.  On  the  other  band,  it  has  tiocn  main- 
tained that  enteroptosis  is  the  result,  not  of  a  decrease,  but  of  a  suddou 
increase  of  the  intni -nhdominal  pressure,  such  iis  occui-s  during  atraining 
at  stool  (Arbuthnot  T^mt*),  conghing,  and  similar  acts.  Constriction  of 
ih*^  waist  by  eorsots  or  belts'*  has  often  l»een  lepiiriUHJ  as  a  direct  ean.te 
(Chapotnt^  JIaycm,  Terrier  and  Auvniy),  as  have  high  heels,  fashionable 
i exaggerations  of  the  lumbar  curvature,  deformities  of  the  spine  and  of 
the  thorax.  Congenital  elongation  of  the  ^nsceral  lignmenls  is  held  by 
many  as  a  cause,  but  there  is  not  the  slightest  en'dence  that  such  a 
condition  ever  occurs ;  a  floating  lOtli  cartilage  or  free  lOih  cartilage, 
which  occurs  in  50  per  cent  of  inilividuals,  has  Itcen  regardeil  as  a 
constant  accompaniment  of  enteroptosis  (Stiller) ;  chlorosis,  neorasthenia, 
nervous  dyspepsia,  dyspepsia,  disordei'ed  action  of  the  liver,  venous 
engorgement  n'ithiii  the  abdomen,  pulmonar>*  tuberculosis,  rickets,  and 
the  nervous  exhaustion  and  muscular  weakness  following  infections 
diseases  have  all  been  inrriminated.  When  so  many  explanations  are 
offcrLKl  by  competent  authorities  the  presumption  is  justified  tliat  the 
ti-ue  nature  and  real  cause  of  enteroptosis  arc  not  rightly  understood. 
One  of  the  reasons  for  the  confusion  ix  thf  failuro  to  recognise  that  thrne 
distinct  conditions  are  included  under  the  one  term;  namely,  completo 
or  true  enteroptosis,  partial  enteroptosis  duo  to  visceral  enlargement,  and 
partial  enteroptosis  due  to  compression.  It  is  with  the  etiology  of  the 
ctimplete  form  that  we  are  hens  concerned. 

Every  one  who  has  had  practical  experience  of  patients  suffering 
from  enteroptosis  agrees  that  the  application  of  a  holt  or  of  any  form 
of  abdominal  support  gives  immediate  amelioration  or  complete  relief.  An 
inrpiiry  into  the  manner  in  which  such  supports  act  will  throw  light,  not 
only  on  the  functionnl  disttu-lwnce  associated  with  enteroptosis,  but  also 
on  the  production  of  the  ptosis.  Wc  have  seen  that  in  enteroptosis  the 
weight  01  llic  vi»>cera  falls  to  an  undne  extent  on  tlieir  ligamentous  and 
|»eritonea]  supports,  anil  that  a  strain  is  thrown  on  the  vessels  lying  in 
those  supports.  Application  of  a  belt  will  support  the  vis«>ra  and  reliere 
the  strain.     But  the  action  of  a  belt  is  probiUiIy  much  more  than  this. 


Or.  tj«nnArd  Hill  has  demonstraKil  that  a  compeiisatoiy  mechauiam 
exists  wilhiii  the  abdoaien  for  rc^taiiiij^  ihc  blood- pressure  when  ifae 
upright  ptxilurc  ia  usuumtid ;  if  tlii&  rauchKnitim  )m  imperfect,  the  blood 
collects  M'ithin  the  venous  system  of  the  ubdotnen  aud  a  temporuy 
cereliral  ajiju-'inia  or  syncope  is  produced.  As  Itr.  Hill  expresses  it, 
patii-iits  with  nii  iinpiTfect  compeosalor}'  roechimism  bleed  iuto  tbdr 
own  aiNliinD-iis  in  the  upright  jxiiiture.  In  thii«  tiiechntii><rii  t)it^  mu.sculv 
walls  of  the  abdomen  play  an  ini]x)rUnt  part ;  by  their  contraction  tbey 
can  forco  the  blood  on  to  the  heart.  Ur.  Hill  shewed  that  a  siniilar 
cffoct  uould  be  produced,  by  the  applicaliou  of  au  abdomiuai  beU. 
Herlzka  und  BiixlKiiim  inferred  that  venous  ongorguiuent  exisu  in 
onteroptosia ;  in  Hhort,  all  the  syraptoms  point  to  a  disturbance  of  thf 
splanchnic  compensatory  mechanism.  The  vasomotor  disturUtncc,  shewn 
by  morbid  flushing,  dizziness,  the  faiiitncss,  palpitation,  dysjinooH,  and 
exhaui^tion  on  iiuiking  the  sliglitesl  exertion,  all  point  to  the  aame 
condition,  namely,  stagnation  of  blood  within  the  abdomen,  which  ia 
dispelled  by  the  application  of  abdnminal  preuure  or  the  recnmlient 
posture.  Enlargement  of  the  supertiml  aMomiiial  veins,  rcpu'U^^^l  by 
Ott  as  one  of  the  signs  of  onteroptosis,  indicates  plethora  nf  tin;  grivu 
Bystemic  and  [lortal  veins  of  the  al>doraeti.  The  application  of  nn 
alMlominal  supjiort  immodiatoly  eases  the  movements  uf  lyspii-ation, 
slows  and  improves  the  heart  beat,  and  mi»>s  the  arterial  blooil-piuKeure. 
The  same  ofTect  is  obutinod  by  placing  the  patient  in  the  recumbent 
imsition.  Subjects  of  enteroptoeis,  iiocording  to  Gltmard,  find  they  can 
obt-ain  sleep,  when  other  means  fail,  by  compressing  the  alMlomon,  by 
lying  face  downwards,  or  by  applyinj*  direct  prest^ure.  All  tbeso  resiitl* 
point  clearly  to  a  distiirbancu  of  the  cii>;uhJtory  luechiuusiu  within  thr 
alKlomeii  which  results  in  a  stagnation  or  collection  of  the  venous  hluod 
within  that  cavity. 

Besides  relieving  the  strain  on  the  ligamentons  supi>nrta  of  the  viM«ra 
and  resi-oring  the  venous  circulation  in  the  alidi»nien,  the  application  of 
a  l)elt  to  tho  subjects  of  enteroptosis  hits  a  very  direct  ctl'eet  on  the 
action  of  the  diaphragm,  which  was  fii-st  ithewii  to  me  by  Pn>frwor 
Wenckebach  of  Grouiugun.  In  fiUcL  |)aticut4  the  diaphragm  has  per- 
mancntly  ad>sumed  a  contracted  or  inspiratory  position,  its  movements 
being  curtailed  or  almost  absent  But  directly  a  support  is  applied  to 
the  lower  part  of  the  abdomen,  (be  epig.wtrium  tills  out  and,  by  the  aid 
of  tlio  nulioscopic  screen,  the  flia]>hragm  is  seen  to  be  pre^rd  tip^ 
assmoing  an  expiratory  position  :  at  the  sjime  time  its  movements  again 
begin,  or  if  previously  restricted,  show  increased  amplitude.  Ol^nard 
(1^)  found  that  the  diaphragm  was  forced  upwards,  in  such  ease*  from 
20  to  30  mtn.  (1  to  1^  inchX  but  in  old-standing  cases,  as  Wnnckebscfa 
demonatrated,  the  eontniction  of  the  diaphragm  had  bocomo  almost 
permanent  and  difficult  to  alter.  The  diaphragm  in  thew*  casw  bu  bctn 
thrown  out  of  fiction  because  its  opponents — tlie  mu.soles  of  the  anterinr 
atidominnl  wall — have  become  incapable  of  their  full  work.  A  muscle 
may  be  thrown  out  of  action  just  as  completely  by  pamlyaing  ita  normal 
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Opponent  ae  by  intrinsic  punilysis.  A  hell,  Uien,  restore*  the  uctioii  of 
the  dinphragm  by  restoring  or  taking  the  pkcu  of  its  normal  opponent. 
Pregnancy  produces  the  same  effect  in  ajiothcr  way  ;  it  is  well  known 
that  the  protean  symptoms  of  entei-opTosis  di&ap])ear  during  pregnancy, 
only  to  reappear  in  an  exafigeraied  degree  at  it«  close.  There  is  no 
doubt  thiit  the  disturbed  or  restricted  action  of  the  diaphragm  is  one 
of  tlie  main  features  uf  enl«roptost5.  The  action  of  the  diaphnigm  is  aA 
closely  connected  with  the  circulation  of  blooti  within  the  alxlomen  as 
with  air  within  the  hings  (2BJ.  Wenckebach's  clinical  observations 
emphadw  the  circulatory  impurtance  uf  the  iliapbragm  and  abdominal 
H*alla,  thu8  agreeing  with  my  dcdnctintu  fi*oni  comj)ru-ati\c  morphology. 

EIn  enteroptoflis  the  circulatory  function  of  the  alxJominal  wall  is  pro 
ioiindly  disturbed.  liow  is  this  diKtni-l>aiicc  caused  1  Francois- Krai ick 
found  that  placing  a  fuur-fuuted  uiumal  in  tliu  upright  pOHitiuu  produces 
enteroptusis ;  the  viscera  gradually  subside,  bulging  out  the  lower  part  of 
the  abdomen,  causing  a  sinking  in  or  narrowing  of  the  upjwr  part ;  the 
diaphragm  follows  the  viscera  and  pji«sos  into  the  inspiratory  position, 
its  contractions  being  wholly  exerted  ou  it«  costal  atlachmcnt*  which  are 
drawn  inwards.  Kespiratory  movements  are  confined  to  the  upper  part 
of  the  thorax  aa  in  cases  of  enter  opt  osis.  While  the  costal  part  of  the 
diaphragm  is  thrown  out  of  action,  the  spinal  part  still  remains  in  action. 
Ttiis  I  have  obsicrvcd  in  early  cases  of  entei-optositi.  If  chloroform  Ijc  given 
to  an  animal  placed  in  the  upright  position,  profound  enteroptosis  appt^ars 
almost  immediately,  and  the  animal  dies  from  6yn«.>|H! ;  chh^rofomi,  then, 
destroys  at  once  the  coraiwnsatory  mech;inism.  The  tonus  and  con- 
traction of  the  musculature  of  tbc  ftl»lomiiial  wall  are  iuflucnceil  ri-flLxly 
by  the  stale  oi  the  abdominal  viscera.  I)r.  J.  Mackenzie  has  brought 
forward  much  clinical  endenco  in  favotir  of  the  existence  of  a  \T8cen>- 
Biusciilar  reflex  or  mechanism ;  Dr.  Head's  observations  leave  no  doubt 
M  to  the  intimate  nutnner  in  whtcb  viKcenil  atatrw  are  reflected  on  tbo 
abdominal  wall.  Disordered  conditions  of  the  liver,  stomach,  duodenum, 
kidney,  and  nppcndi.v  give  rise  lo  contmctioiifi — often  sharply  loealiaod — 
of  the  a)xlomiiial  musculature.  The  aflcrent  impulses  reach  the  spinal 
cord  through  the  great  splanchnic,  and  leave  by  the  intcrcostid  nervirs  fur 
the  abdominal  wall.  When  the  upright  posture  is  ;is«umed  the  alxbrnnnal 
muscles  respond  rcflexl}-  to  the  increased  burden  thrown  ou  lo  them 
by  the  viscera.  The  mesenteries  contain  numerouri  Pncinian  corpuscles, 
jenendly  regirdml  as  end-organs  for  receiving  pressure-stimuli  which,  ou 
reaching  the  central  nervous  system,  regulate  and  co-ordinate  the  muscles 
of  the  port  whence  the  stimuli  have  come.  Experimental  endence  is 
still  wanting  to  shew  tluit  the  aUtominal  musculature  is  so  related  to  the 
Pacinian  coqmscles  of  the  mesenteries.  Schwerdt  has  shewn  that 
the  intra-ahilominal  jires-ture  is  lower  than  normal  in  the  subjects  of 
enteroptusis.  AVheti  a  hoidthy  mnn  is  placed  in  the  Trendeletdiurg 
position  the  pressure  within  the  rectum  is  still  |M>sitivc  :  but  in  women. 
especially  in  those  with  enteroptosis,  a  con  Ride  nib  1<*  negative  pressure 
a{ipearB.     Even  in  normal  individuals,  anaesthetised  in  the  Trendelenburg 


position,  tbtxe  is  a  negntive  pressure  in  the  raised  pim  of  the  nlidonieii. 
When  the  siibjecra  of  cnteroptosis  .are  pla^oH  in  a  similar  pfteitiuii, 
Schwerdt  fmirid  that  a  ne^tive  pressure,  varying  from  -  4  to  -  7  mm.  Hg,. 
appiMireil  in  tbo  rectum  ;  in  the  snmc  position  normal  individuals  shew  a 
posilivo  pressure  of  3  to  -r  4  ram.  Hg.  UnfortiinHtdy.  ncthing  ts  knovn 
M  to  the  intragMtric  pressnre  in  snch  subjects,  hut  the  sinking  in  of  the 
cpijbfaistrinm,  on  nsstiming  the  upright  poeiure,  shews  th&t  it  ia  a  DtiigatiTe 
ioBtcad  of  a  positive  pressuro.     (f'iJf  p.  866.) 

The  abdominal  wall«  .are  flaccid  and  thin  in  the  Bubjcct*  of  ptosis; 
the  thickness  of  the  muscular  wall,  raeJisured  between  the  creat  of  the 
ilium  and  the  costal  margin,  varies  from  5  to  15  mra. ;  in  nnrmni 
atibjecis  it  varies  from  7  to  25  mm.  Koellreutter  eeLimnt«d  that  30  (o 
flO  per  cent  of  the  ca«e«  of  enteropto«i«  in  women  are  the  direct  resttU  of 
pregnancy ;  Ol^nard's  estimate  is  (JO  per  cent.  According  to  Gli'-nard. 
the  muscular  fibres  of  the  intornal  oblitpte  and  transvorsalis  which  are 
within  the  supporting  or  infra-umbilical  rcgiou  of  the  belly  wall,  aro  not 
increased  in  length  during  pregnancy.  The  increase  in  the  etreumferenco 
of  the  alwlomen  it*  wholly  due  tn  a  widening  of  the  lini*;!  allKi,  but  in  itiis 
expansion  the  lower  70  or  80  mm.  (3  inche«)  of  the  «hil«  lino  should 
take  no  pnrt  If  it  doos,  seiKinttion  of  the  recti  occurs,  rci^ulting  in 
flaccidity  of  the  supporting  or  hypogastric  part  of  the  alxlominal  wall  arti 
ptoids  of  the  viscera.  In  cntcroptosis  there  is  an  atonic  condition  of  the 
Wsceral  musculature.  Mall  has  shewn  that  perisinltic  movementu  drive 
the  ]>ortAl  bloud  onwards  ;  in  enterojitosis  this  force  is  cet  t«iidy  dimini.4ie<l, 
so  that,  from  this  cause  also,  .^ome  degree  of  venous  stagnation  results. 
In  iwrKOTiR  Mith  relaxed  abdominal  walls  the  liver  is  soft  and  flaccid,  a 
sign  of  low  blood -pressiu'O  in  the  portal  area.  All  these  circumstance 
point  to  a  close  conne.xioii  txjtween  the  portal  circulation  and  the  tone  of 
the  alxlominal  walls,  and  also  to  the  irassibilily  that  portal  stasis,  caused 
by  a  disorflere*!  liver,  dirturbs  the  \n»cen>-mu8calar  reflex  mechanism 
regidating  the  tntic  of  the  abthiniinal  wall. 

Sunuiiitntofthe  Klidmn  of  Cnrnjiirh-  flj^.rropfosig. — Complete  enteroptons 
is  accnm|vinied  hy  a  I'elaxation  of  the  abdominal  wall  and  venous  nji\it 
within  the  abdomen.  The  visceral  ptosis  is  duo  Uj  the  reloxation  of  the 
alKlominal  wall;  the  relaxation  may  follow  from  (1)  exjiansion  of  the 
linca  nlba,  (!?)  los^  of  retlex  tone  of  the  muscniar  6bre8.  U  is  poesiMfl 
that  the  vi*cero-muacubu-  n^flfx  whieh  regulahts  tlif?  tnne  may  bo  npsct 
by  a  portal  stjwis  fiillo\ring  functional  disorders  of  the  liver. 

EiiM'j'jtf  of  f'ntinl  l*(nn.<. — Tight  compression  of  the  waist  by  hells  or 
corsots  produces  the  condition  of  partial  pf>^if  Jrom  i-trntyfrvivn.  When 
(he  waist  is  at  the  level  of  the  umbilicus  the  application  of  corsets  forces 
the  supra-umbilical  viscera  tip^rards  and  the  infra-umbilical  vi%c«ra  down- 
wards. Further,  corsets  necessarily  ilimiiiish  the  hypochondriac  spaces; 
nnd  thereby  rlisilodge  part  of  their  normal  contents.  The  cQ«taI  marfin 
and  rihs  are  pushed  downwartis  and  inwards;  the  .subcostal  av. 
narn)we<L  From  each  space  the  most  movable  organ  or  part  of  an  >  _ 
is  extnideil.     On  the  left  side  it  is  tiie  iratisvfo-se  colon— «  t^cjaj  loop 
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of  nhicb  moves  into  the  space  when  the  stomncli  U  empty — und  thu 
pyloric  division  of  the  ittuiuiicL,  wbich  l>ec'uiiius  eloiigiilttd  iit  sbape  und 
vertical  ill  ]Kwitian.  The  apjeen  and  Bplenic  flexure  of  the  colon  iiro 
mrely  expelled,  not  her;juse  tlu-y  aio  lij;hily  liuuiid,  Imt  l>ecAUh«  they  are 
Raved  by  the  free  mobility  of  the  statm*ch  »ud  iraiisverse  eoloii.  Ou  the 
righi  side  the  lowest  purl  of  the  Uvcr  is  extruded ;  namely,  that  lying 
under  the  10th  »nd  1 1th  C0i^tfd  cai'tila^ea,  When  ihc  traiet  is  above  the 
level  of  the  umbilicus,  crossiuj;  tho  lOlb,  llih,  and  12tb  ribs,  the  kidney 
may  be  extruded,  or  both  the  kidney  and  the  liver.  Among  1000  con- 
secutive patients  Glt^nard  found  l>oth  the  right  kidney  and  the  lower  [uirt 
of  the  right  Kjl>e  of  the  liver  extruded  in  1 1  men  and  GU  women.  The 
right  kitlney  alone  in  G  men  and  S4  women. 

The  hyjK»chondriae  sjMiecs  uiiiy  be  iliiuiuiblicd  by  other  niwina  besides 
icorsetfi;  in  the  luug  funnel-ahaiied  chests  of  those  with  thu  Ihilntujt 
jththiairus,  the  ribs  are  long,  and  their  anterior  enda  depressed.  A  rib 
when  depressed  must  also  encroach  od  the  hypouhondrijic  space  Iwcause 
of  the  nature  of  it*  articiilatiou  to  the  spine.  <Jvcr-action  of  the  ex- 
piratory muiicles  also  diiuinibhea  thu  hypochuudriac  6|jace.s. 

Thoi%icic  rt/iulitiuiij'  can  give  rise  to  complete  and  Inie  enteioptusis. 
Thus,  Dr.  Addison  found  it  in  tMo  cases,  one  with  pnonmoihoiax,  the 
other  with  a  thoracic  growth. 

The  niuscles  of  the  pelvic  Hoor  play  a  accondar}'  part  only  in  the 
prothictiuii  of  eiiteruptuais.  I  found  that  in  cunipletc  uises  the  pelvic, 
when  the  small  inte-stine  win?  removed  frnin  it»  held  fi-oin  350  to  GOO  cc 
of  watvr.  and  that  this  was  also  tmc  in  cases  of  iiifr.i-umbilical  ptosis. 

Functional  Disturbances  Resulting-  from  Visceroptosis. — (1)  There 
u  a  piufound  disturbance  of  the  respiratory  mecbanii^iu,  the  lower  ribs 
and  epigjistrium  being  rigid,  or  even  drawn  in  during  inspiration,  and 
the  i-espimtory  nnivements  maiidy  confined  to  the  upper  jwirt  of  the 
thorax.  If  the  diaphnigin  take^  part,  it  iit  niei-ely  tti  help  in  raising  the 
thorax.  In  some  cases,  while  the  supra-ninbilical  part  of  the  alHlominal 
wall  is  rigid,  the  infra -umbilical  i>fti-t  may  feh.ii-c  in  the  rcsjiirntory 
uiovvments  as  au  opponent  lo  the  iliaphragni.  (2)  The  distiu-biiiice 
of  the  circidation  hat<  been  describeil  iiicler  Ktiolog)'.  (3)  With  the 
prolapfse  of  the  liver  the  gatl-bladder,  instead  of  being  at  an  angle  of 
■t.'V  to  the  upright  axis  of  the  body,  Income*  vci-lical  in  |xisition  with 
the  fundus  downwards.  Prolapse  of  the  duodenum  brings  some  dejfrec 
of  stiiiiu  to  I>car  on  the  common  bile-duct,  and  since  tlie  comnutn 
ht'i>atic  and  cystic  duct*  in  the  transverse  ficeuro  are  fixed  to  the 
diaphragm  b}'  fibrous  tissue  at  the  posterior  jmrt  of  the  longitudinal 
fissure  of  the  lines,  the  cystic  duct  is  sliurply  kinke^l  arid  the  common 
bile-duct  partially  obstnicted  by  the  strain.  I)utton  Steele  founil  by 
experiment  that  the  resiAtiuice  tu  fluid  passing  from  the  gall-bladder 
into  the  duodenum  was  oi|uid  to  a  pressure  of  15  cm.  of  water  when  the 
Wscera  were  not  displaced ;  while  iti  ptosis  the  piessuie  required  varii-d 
from  Za  to  40  cm.  (4)  Since  the  diaphragmatic  muvement!t  not  only 
.assist  the  circulation  of  blood  in  the  liver  but  also  the  expulsion  of  bile, 


the  exit  of  bile  from  the  liver  is  retarded.  (5)  In  all  case*  of  entero- 
ptoais  tbe  (liiodenmn  is  dilated  and  hypenrophiefl.  Since  ptoeta  of  the 
small  int«6iiue  into  the  pelvis  cauaos  a  strain  on  the  root  of  the  anpcrtor 
nifjseiiteric  urCcry  which  piwscs  uvcr  the  thin!  atago  of  the  cluodeimm, 
nhatniciicm  un<l  dilHtatjcfii  of  this  part  of  the  intestine  mny  tbui  lie 
prodniTeii.  (ii)  The  sMtement  i*  often  made,  hut  without  any  p«*'- 
mortem  evidence,  that  obstruction  may  bo  due  to  kinking  at  the  pyloro- 
ducKlenal  junction,  at  the  hepatic  Hexniv  of  the  folon.  or  at  the  aplcnic 
flexure.  (7)  It  is  also  said  that  a  tlonting  kidney  may  preiis  againct, 
atul  CHUsu  olisiruction  of,  thf  e«imnion  bile-duct.  Hut  in  Jt  case  In  which 
the  right  kidney  had  dtspluccd  thu  duodenum  fornattls  and  hty  behiiHl 
it,  I  could  not  find  an}*  cndt-nce  thiit  any  such  obstruction  had  uccurra 
.-i ^liorutifl  t'emilifionx. — I.  Xeurasthcnia,  in  ll\^  ]>er  cent  of  « 
(GltJ-nftrdJ,  in  90  per  cent  (McCalluui |.  2.  Pnlmonary  tntmrculosis  in 
50  per  cent  (McCnIlitm) ;    3.  Chlorosis  in  8  per  cent  (Koellrcutter); 

4.  lA'speiPsin,    20   per   cent    (Olnnnrd),    54    |»er   cent    ( Koclln.Mitter) ; 

5.  Mucous  entcrfi-rnlitis ;  0.  I>iabctes  ( Glt^iuinl ) ;  T.  Alcoholi«m 
{Rl6nard);  S.  Chnlelithiasi^  K)  per  cent  (Dutton  Steele);  9.  MaUriA 
{Glt'iiuid) ;  10.   U'.-Ti»I  lithiudis. 

Symptoms  and  Signs. — Enieroptosis  is  ustully  discovered  accidonuUy 
during  the  routine  examination  of  patients  coming  under  treatment  for 
dyspepsia,  iieurai^thenia,  malnutrition,  va^nc  bodily  p;iins,  or  nnnittnnU 
fatigue  on  exertion.  It  is  said  to  occur  without  giving  rise  to  any 
functional  disturlwuice. 

Sifmitlhiiif.  —  {")  Thf  riiTHlntoiy  tUsturfMtncei  are  dizzineu,  bintio^ 
Hiishings  of  the  heaid,  pnlfiitation  and  exhanstion  on  adsuniing  the  erect 
|M>atur6,  and  are  relieved  on  lying  down.  {(/)  Gnsirk  tiisturhaHCtt  com- 
pri«e  loss  of  appetite:,  fciding  of  fulness  after  mods,  iiaiiscA,  vomiting 
eructations,  ami  burning  senwitions,  (r)  .Vrrvfus  ih-fttirftmr/i. — Pains  or 
dragging  eensalions  in  the  back  and  loins ;  often  teitdeniess  on  palpation 
between  the  coaUl  margins  and  the  umbilicus  :  ncundgic  pains  in  the 
head,  sleeplefwneas,  rellex  cough,  hysteria,  complete  loss  of  mmtul 
bnoyancy.  ('/)  laiittimd  rft5f«r/M»/-«.  — Conntiimtaon  is  common  (70  per 
cent,  Koelln-uttor);  diarrhoea  from  mucous  eolitiB  may  occur,  (f)  Sharp 
exacerbations  of  pain — I'icll's  crisis — were  found  liy  I>utton  Stccif  in 
84  per  cent  of  cases  of  hciMitoptosis,  which  is  invariably  accom|)anied  by 
enter-optosift. 

Physiaii  Shn.-<.  —  (*?)  Gnstroplrtsis  is  prosenlv  the  stomach  lieing 
vertical  in  position,  elongated  in  shape,  and  reaching  <lowu  to  tiie 
umbilicus  or  even  7'5  cm.  (3  inches)  l>eyond  it.  There  is:  (h)  hepato- 
ptosis,  the  liver  is  defonned,  more  movable  th-tn  normal,  its  right  lobe 
being  prolapsed  into  the  right  loin,  umlcr  tin*  lOtli  and  I  Ith  costal 
cartolagus.  or  the  whole  of  the  lower  Imrder  of  both  the  right  and  ]<'(l 
lobes  may  Ik>  depressed  ^,  6.  or  10  cm.  U  to  4  inches)  Ih-Iow  the  ca»La] 
margin.  The  consistence  of  the  liver  varies,  but  nsiuilly  it  is  Haccid. 
Glirtiai-d  employs  a  s{»ecinl  methoti  ( /rrit^Ai^' »/u  jfnu-r)  to  dctomiine  the 
position  of  the  lower  boitlcr  of  the  liver,  using  the  thumb  of  the  Irft 


hum)  for  examining  it  during  forced  respiration.  The  right  flunk  of 
the  patient-  is  grasped  by  the  left  buiid,  bo  thnt  the  fliigera  pasa  intu  the 
luin  beliind  anil  the  ihiimli  inio  the  alxlunieii  in  front,  some  distance 
helow  the  costal  tnnrgin.  At  the  same  time  the  fingers  jutd  palm  of 
tht^  right  hand  arc  applioil  firmly  to  the  aUlominal  w;i!l  between  the 
umbilicus  and  the  right  anterior  -superior  iliuc  spine  in  oitler  to  pix-jw 
the  visceni  upwards  itgainst  the  under  surfwce  of  the  liver,  so  ihut  the 
lower  border  of  that  organ,  as  it  descends  during  inspiration,  necessarily 
[tides  forwaitls  against  the  wall  of  the  abdomen,  and  is  felt  br  the 
[thumb  of  the  left  hand,  (c)  Nephroptosis  on  the  right  side  occurs  in 
11  casen  of  complete  ptosiii.  At  the  end  of  inapimtion,  tJic  n'ght  kidney 
can  be  felt  and  grasped  in  the  right,  flank,  (rf)  A  linguiform  process  of 
the  liver  (Kiedel's  lobe)  or  the  gall-bladder  may  also  be  discovered  in 
the  right  luin,  with  or  without  u  displaced  kidney,  in  partial  ptosis. 
(*■)  The  spleen,  left  kidney,  and  splenic  flexuro  of  the  colon  arc  found 
displaced  and  jw-liwdde  in  ;tb<mt  2  per  cent  of  caaes  only.  (/)  The 
pancreas  can  commonly  be  felt  by  deep  palpation  in  the  epigastrium, 
midway  between  the  iimbtlicus  and  the  stcrno  cnsiforni  point.  It  lies 
above  the  leaser  curvature  of  the  prolapsed  stomach  ;  it  nuiy  be  covered  by 
descent  of  the  left  1d)>o  of  thi;  liver.  (^)  The  transverse  colon  mar  1>a 
lised  by  its  contracted  condition.  It  is  freely  movable  upwards 
And  downwards,  but  not  fi-om  aide  to  side  (GU-nard).  (h)  The  caecum 
may  also  be  palpable  on  account  of  ita  amtracted  comlition  ;  in  advanced 
cases  it  becomes  dilated,  ft  is  displaced  into  the  pelvis  in  about  ."iO  jwr 
cent  of  the  cases,  (i)  The  vit^'na  is  unduly  presse*!  downwards,  so  that 
il«  axis  is  directed  towards  the  tip  of  the  cfjccyx,  and  its  roof  is  depressed 
by  the  bladder.  Tlie  uterus  is  retroflexcd,  and  its  fundus  pressed  into 
Houglas's  pouch.  (J)  The  abdominal  wall  is  nnusually  fbiccid  and  the 
viscera  unduly  muvable.  In  early  stiiges  of  the  disease  the  supra- 
umbilical  [iart  of  the  aMominal  wall,  especially  the  recti  muscles,  is 
rigid.  Areas  of  tenderness  are  often  preeeut,  and  palpation  causes  « 
reflex  tension  of  the  upper  abdominal  musculalure.  A  line  drawn  by 
the  nail  on  the  skin  leaves  a  red  streak,  shewing  a  vasomotor  disturbance 
of  the  cutimeous  vessels.  (/.*)  When  the  ]Nitient  stands  up  the  supra- 
umbilical  pan  of  the  abdominal  wall  sinks  in  and  the  infm-nnibilical 
port  bulges  out.  The  lower  border  of  the  liver  may  descend  2  or  .1 
inches.  In  passing  from  the  recumbent  to  the  standing  posture,  the 
distance  between  the  anterior  superior  spines  will  increase  by  30  per 
cent  or  more,  while  in  a  normal  individual  it  increases  '25  jier  cent  or 
less.  (/)  From  sinking  in  of  the  epig:istrium  and  the  prolapse  of  the 
stomach,  the  abdonnnal  aorta,  and  the  cocliac  nxh  arc  piilpablc.  I*ulsa- 
tion  is  commotdy  -^^cen  in  the  epigastriiun.  (ru)  Vigorous  coiitniction  of 
the  recti  mnscles,  pnMluced  by  the  patient  rving  from  the  recumbent 
to  the  sitting  posture  without  the  aid  of  hands  or  arms,  makes  the 
viscera  bulge  out  prominently  in  each  dank,  between  the  recti  and  the 
iliac  spines,  where  the  alMloniinul  wall  is  formed  chiefly  by  the  internal 
oblique  and  TranavorsaUs.      When   there  is  a  divarication   of   the  recti, 


the  viscera,  instiiad  of  bulging  ont  the  flanks,  protrude  in  tbe  exikHiiiM 
liuca  alba.  (»)  The  umbilicus  is  (Imwii  inu'arda  and  dowiiwui'ds  )>v 
the  tmctiuii  of  thu  runtid  ligament  of  tho  pro1a|>sed  Uvtr.  ((■)  In  com- 
pleto  enUjropuais  the  diaphragm  is  clepresseil  .SO  to  5H  mm.  (1|  to  2 
inches)  hclow  the  ^tonioon^iform  Hue.  (/•)  In  complete  canea  the  hiurt 
is  drawn  downvvarda  to  tho  extent  of  au  inUireosud  s\»ce — car(liopto«is. 
Cori'oaponding  to  oacfa  beat  of  the  heart  and  to  each  iiiBpiration  there  U 
a  \nsible  tti^  on  the  structures  at  the  rtx>t  of  the  neck,  and  the  \-ein§ 
lill,  insUMid  of  emptying  during  iiupiration  ( Wcnckebuch ).  (*/)  Tb» 
respiratory  mfchamsm  i»  altertwl.  In  a  Ute  etage,  respiration  ie  carried 
on  by  the  upper  part  of  the  thorax,  the  epigaatriiim  and  lower  rib» 
remaining  itt;itionary.  The  action  of  the  diaphragm  is  irregular  in  early 
cases,  (r)  The  8Ubco«tnl  angle  may  he  diniinishod  or  enlarged,  {s)  The 
lower  paH  of  tho  tbonLx  is  long,  funnol-shflpoiJ,  and  narruvr  from  tide  to 
aide,  (0  The  sktti  is  cold,  clammy,  and  of  a  greyish  hue ;  the  hands 
and  feet  rejulily  become  cold  ;  the  «kiti  of  the  face  is  wrinkled  and  th* 
expression  cureworn. 

Treatment. — 1.  Mec/mniml  Support.  The  most  effective  support  i» 
obtained  by  the  application  of  a  strapping  of  rubber  adhesive  plaster^— 
a  method  introduced  independently  by  liose  ami  by  Roaevraier  in 
America,  and  by  Schinitz  in  Germany.  The  rubber  plaster  must  haT« 
u  thin  pliable  backing,  and  be  free  from  resiiioiu  substances  which  trritAlc 
the  Hkin.  Kemp  reuomniciidii  a  rubber  adhetiive  pluster.  cunt:tining  nne 
oxitle,  known  in  the  trade  :l^  "  30  "  plaster,  and  eold  in  rulls  5  yards 
long  by  7  inches  wide.  By  means  of  four  wide  atrips  cut  from  the 
roll,  tho  infra -umbilical  wdl  is  strapped  to,  and  supported  (roiu.  the 
back,  botli  a1x>ve  and  below  the  crests  of  the  iltuw.  Iteforc  application 
the  abtlominal  wall  must  W  well  cleaned,  free<l  from  all  grease,  ami  it 
may  bo  necessary  to  »hjive  the  hair  off  Bornt*  of  the  area  to  be  covered. 
The  length  of  e^iuh  of  tho  four  planter  rttrajis  should  be  equal  to  thrw- 
fourths  of  the  circumference  of  the  )H>dy,  measured  IhIow  the  creels  of 
tho  ilium;  each  strap  being  cut  so  that  its  anterior  or  abdominal  end 
has  a  width  of  G  or  7  inches,  white  its  pu»terior  or  dorsal  end  tihould  be 
rather  less  than  luilf  the  width  of  the  anterior  end.  The  straps 
applied  tightly  to  the  aUlomen  of  the  recnniWnt  |»itient,  the  broad  ei 
boin;.,'  applied  Itr^t  to  the  by]K>gastric  region,  the  narrow  eodi  hut» 
across  the  liack.  The  two  lower  or  tliiic  Btra(».  which  pass  round  tlie 
body  below  the  ci'csLs  of  the  ilium,  are  applied  tinL  Th«  bu«  of  the 
right  lower  strap  i^  atUxed  in  front  to  the  left  side  of  the  hypogastriiim, 
then  carried  round  below  the  iliac  crest  U>  tho  back;  tho  base  of  tb*» 
Ivft  lower  «tmp  is  applied  to  the  right  side  of  tlie  hypogastrtiini.  The 
basoii  of  the  two  straps  cross  and  overlap  in  front,  the  tuU'rower  eiwb 
croBs  and  overiap  behind.  The  two  up]wr  lumliar  etraps  are  then  |nit 
lightly  on  ;  the  base  of  tho  right  one  in  applied  to  the  left  side  of  tho 
hypochoncU'ium,  carriod  upwards  and  backvjirds  just  ul»ove  the  iliiut 
crosL.  pressing  into  the  space  Itctwcen  the  crest  and  costal  margin,  and 
to  suplpurt  tho  kidney  and  liver,  luul  ending  hy  laiing  cjinied  acruss  the 


back.  The  left  up|ker  strap  is  applied  in  a  oorre«pondiDg  maimer.  ito«e 
usoj;  B  Hft-h  Ainip  which  encircles  the  boijy  at  the  level  of  the  umbilicus ; 
iti  front  the  tuwer  border  of  this  simp  is  cut  low  so  m  to  descend  on 
the  byfKPgitstniMii.  By  u  deft  use  of  sciesurs  these  stmpa  can  be  modifiod 
jAS  necessity  requires.  Ivose  removes  the  old  and  applies  a  fresh  fiiip|>ort 
jjifier  two  veeks ;  Kemp  aft«r  fonr  weeks,  ratienls  appreciate  these 
[Adhoaire  supports  irhich  act  by  night  as  well  as  by  day,  and  cannot  he 
rgotien  or  misapplied  as  may  occur  with  abdominal  belts.     Woissmann 

densed  a  rubber  adhesive  belt  ready  for  application. 

Mimierous  aMuminal  belts  arc  available,  oue  rocommended  by 
Glt^nard  beinj^  much  ustd  on  the  Continent.  To  be  effective  they  must 
press  the  visccm  upwanls.  support,  the  hyiwgastrium,  and  at  the  same 
time  -'ipply  pi"essure  to  the  loin  in  the  region  of  the  kidney.  Tlic  wi^ar- 
infl  of  such  abdominal  supports  does  not  induce  atrophy  or  disuse  of 
the  abdominal  muscuLtture.  After  haviug  worn  one  for  a  month, 
the  patient  often  finds  that  he  can  do  without  it ;  it  has  answcrml  its 
purpose  by  resting  the  musculature  of  the  belly  wall  and  restoring  the 
'abdominal  circulation.  C'oreets,  if  worn,  need  not  be  discftrded.  but 
they  must  be  supei'vised,  and  mn^it  bu  of  tlic  "  straight-fronted  "  make, 
so  as  to  support  the  hypogastrium.  Constriction  of  the  waist  must  be 
avoided,  as  this  wonid  neutralise  all  the  benefit  of  a  hypogastric  supports 

Veraofuil  Wj(jien(. — Kest  is  to  be  recommended  to  the  overworked, 
and  actiWty  to  the  idle  and  luxurious.  Abdominal  massage  in  its 
.various  forms  assists  in  restoring  the  venous  and  lymphatic  circulations. 
'Respiratory  exercises  and  gymnastic  movempnts,  plarned  60  as  to 
strengtheu  and  give  tone  to  the  muscles  of  the  abdominal  walls,  may 
be  of  £crvtcc.  The  exercises  should  Imi  carried  out  in  the  supine  position 
for  20  minutes  morning  and  m'ght.  For  the  purpose  of  self-massage, 
the  patient  may  nse  a  six-pound  cannon-ball  wrapped  in  flanrel,  and 
boated  to  a  jwint  a  few  de^-ces  above  body  icmperaiiire. 

Treatment  nf  the  a>>iloroiiial  wall  by  fani<lisation,  and  the  use  uf 
electrical  and  other  bittbs,  hnve  also  been  recommended. 

DUl. — Eiiihorn  prc8crit>c«  a  liberal  diet,  with  the  object  of  mising 
the  intra-abdominal  pressure  by  the  deposit  of  a  layer  uf  subperitoneal 
fat,  the  subjects  of  entcrnptosis  being  always  emaciated  and  malnourished. 
The  condition  of  the  stomach,  liver,  wxid  intestines  re<j«ires  treatmenu 
(Jlonard  lues  laxatives  freely  ;  for  this  purpose  natural  mineral  waters 
arc  of  service.  It  must  be  remembered  that  the  stomach  and,  in  late 
stages,  the  intestines  are  in  a  state  of  atony  and  retjuire  bracing  by 
tonics,  such  as  strychnine  ;  this  increases  peristalsis,  wliich  assiflts  the 
torpid  portal  circulation.  The  allowance  of  alcohol  must  be  strictly 
limited. 

Sanjiatl  Trf-itment. — Operations  of  many  kinds  have  Iwen  tried  in 
incurable  cases.  Sir  R  Treves  has  reiK>rt<'d  cases  of  complete  cure 
effected  by  operations  mainly  of  nn  exploratory  tiature.  In  cnteroptosis, 
Beyeji  sutures  the  stomach  to  the  diaphragm  and  liver.  Durot  lifts  up 
and  attaches  the  lesser  ciu'^itture  of  the  stomach  to  the  anterior  aUlominal 
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whII.  Coffey  elcvaUw  the  stoniiich  by  fixing  the  great  omentum  to  thi 
anttirtor  wall  of  the  alxlonien.  Mr.  Eve  foiiud  the  elongnted  giutro- 
hepatic  omentnm  so  thin  that  it  wns  imfiOKsihlo  to  lift  the  stonutch  up  by 
reduplicaiitig  it  with  sutures,  and  even  in  lieiilth,  the  middle  three-fourUui 
uf  this  omentum  is  usually  so  weak  that  it  caniiol  be  used  fur  surgioj 
purposes.  Gaiitnj-j(>juno.stomy  has  also  been  proposed.  Surgical  treat- 
ment of  enteroptoais  is  still  in  an  oxpcriuicutal  ijUi^c,  and  should  only  be 
attemptod  us  a  last  resort.  AVben  the  liver  and  sU>macb  are  lifteil  tip 
and  maintained  by  sutures,  the  support  obtained  is  probably  not  fniia 
the  sutures,  but  from  the  inflammatory  adhesions  set  up  by  the  sutiuM. 

Arthur  Kkitii. 
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SHOCK 


By  T.  G  BRyi>iE.  M.D.,  I'.ILS. 

Definition. — Shock  umy  bo  definod  as  tbat  slat*  of  prostration  which 
may  follow  any  excesaivt;  disturbance  of  the  uervoua  mechanism,  as  in  thoee 
who  have  been  severely  injured,  or  whoso  mimla  have  been  shaken  by 
intense  emotion.  A  <v)nditton  closely  reeemhLing  tlie  more  severe  cases 
of  shock  is  kiinwTj  us  collnpse. 

The  Causes  of  Shock. — The  usual  caiisc  of  shock  is  .some  severe 
Iiodily  injury,  but  strong  emotions  alone  may  snthce  to  bring  it  about, 
h  may  follow  violent  excitation  of  t-ranial  or  spinal  afferoni  nerves ;  for 
example,  a  dist^reeuble  smell  or  sight,  aud  is  more  severe  the  more  sensitive 
ihc  part  injured,  us,  for  instatiuu,  the  slKii;k  following  a  cnish  of  the 
fingers,  testicles,  or  Iaryn.x.  It  varies  much  in  severity  according  tu  the 
mental  state  of  the  individual,  and  is  markedly  influenced  by  the  emo- 
tions. Thus,  it  is  well  known  tliat  soldiers  may  continue  fighting  after 
severe  injuries,  the  excitement  of  the  moment  overtiuwering  a  stimulation 
which  under  other  conditions  wuuld  l)e  <[uite  sufficient  to  protluce  shock. 
Once,  however,  the  raont.tl  excitement  has  Bub&ided,  shock  appcnm,  and 
is  prone  to  Ijo  all  the  more  severe  the  longer  its  onset  has  been  delayed. 
On  the  other  hand,  when  aided  l>v  exceiutive  emotion,  shock  may  follow 
quite  slight  injuries!.  In  this  connexion  Sir  William  MacCormac  states  that 
the  wounded  soldiers  of  a  defoattd  anny  are  more  liable  to  suffer  from 
shock  than  the  equally  severely  wounded  men  of  the  %'ictorious  army. 
In  all  pi-obability  pain  is  an  important  factor  in  the  production  of  shock, 
but  that  injury,  fpnte  ajjart  from  jiain  or  the  emotions,  may  give  ri.se  to 
it,  is  proved  by  the  fact  that  anaesthetics  have  not  alwlishod  shock  after 
siirgiad  oponitions.  The  great  part  played  by  the  nervous  sUitc  of  the 
individual  in  the  production  of  shock  is  clearly  seen  when  we  study  ite 
occurrence  in  the  lower  animals.  The  more  highly  organised  they  are 
the  greater  is  the  effect  of  any  specific  injury,  and  the  longer  the  duration 
of  the  symptoms.  Since  nervous  excitation  plays  such  an  important  part 
in  the  production  of  shock,  it  is  easy  to  understantl  that  the  greater  the 
r«xtont  of  the  injured  Riirfare  the  greater  is  its  degree.  This  is  perhaps 
nose  obvious  in  the  shock  following  severe  bums,  though  here  another 
{actor,  namely,  absorption  of  chemical  substances  from  the  damaged  cells 
of  the  injured  surface,  may  also  come  into  play. 
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Pathology. — A  study  of  the  geiiera]  phenomenA  obaervod  in  cmui 
shock  iiKltcutes  quits  clearly  that  the  main  cH'ects  from  which  the  patient 
is  suiremig  is  n.  notably  dcpretufxl  sUlU:  of  the  mcdtiUa  and  spinal  cord. 
That  tht)  iiervuus  fiu:tor  is  esaentially  the  chief  uiic  in  iecu  from  the 
natiire  of  the  causes  uenally  producing  shock,  and  from  tho  marked  iuflu 
ence  the  general  mental  state  of  tlm  )«riiient  nuiy  e.\ert  npon  tho  wverity 
and  geiiural  course  of  the  symptoins.  In  tho  consideratiou  of  the 
symptoms  it  will  be  seen  that  some  of  the  mou  prominent  are  thoac  in 
connexion  with  the  vascular  system,  and  consequently  they  have  nft«n 
boon  regarded  as  primary.  Thus,  one  hypothesis  haft  explained  sbodi 
as  primarily  due  to  an  oxtunsivo  dlUtatiun  of  the  vessels  of  the  bplanehiuc 
area,  brought  about  retlexly  by  an  action  upon  tho  vaaomotor  centre.  If 
this  were  so,  shock  would  he,  in  the  first  instance,  e«Aentia11y  a  haemor- 
rhage into  tho  portal  area,  the  Mood  being  held  in  the  large  ^ihdominal 
vessels.      But  this  view   is  negatived  when   we   notice   huw  greatly  the 

rploms  difTer  from  those  of  haemorrhage.  The  part  played  by 
ii-mal  and  severe  aiferent  impulses  in  ]>roducing  ithock  has  alwaya 
been  fully  recognised.  The  severity  of  the  symptoms  is  generally  pro- 
porlioual  to  tho  extent  of  the  injtin-il  surface,  or  to  the  greater  relative 
richness  of  nerve-supply  to  the  injured  organ.  It  should  be  Immc  in 
mind  tliat  the  a^erent  nerves  abnormally  excited  may  In*  chose  Itekring 
all  forms  of  afferent  impulses,  and  not  necessarilj'  thrjse  chietly  associatMl 
with  one  of  them,  e.ff.  pain.  Tho  reception  iu  the  cord  and  medulla  of 
unusually  violent  afTerent  impulses  leads  to  a  corresponding  derangement 
of  function  of  these  nerve-centres,  a  derangement  e\^enfling  to  the 
medulla  and  higher  parts  of  the  centra]  nervous  system.  Wo  may 
rcgan)  this  derangement  of  function  as  primarily  due  to  the  recep> 
tion  of  an  inchoate  and  excessive  aeries  of  impulsea  leading  to  > 
simultaneous  and  irregular  excitation  of  spinal  centres,  which  aru  not 
usually  thrown  into  action  at  the  same  moment.  This  view  best  explaina 
the  prominent  part  which  may  be  playo<l  by  the  state  of  the  cerebrum  in 
initiating  or  influencing  the  course  of  the  ilepression.  The  more  unusual 
the  impulses  received  the  more  severe  should  he  the  shock  pnKluced,  u 
in  fact  is  always  the  case.  Thus,  some  of  the  cases  of  moftl  prufouml 
shock  follow  ciiishing  injuries  of  tho  cord. 

In  considering  the  mo<le  of  pnHfu<aion  of  the  mora  pronuDMrt 
symptoms  we  should  expect  to  find  evidence  of  the  depreand  lUM 
of  the  ncrvu-centrcs  in  several  dircctionji.  For  instance,  if  the  i{nnal 
grey  mutter  l>e  assaile<l  by  an  unusual  number  of  impulses,  wo  should 
expect  to  find  that  further  impulses  of  a  normal  cJiaracter  might  go 
un(iorceived,  and  in  fact  one  of  the  most  invariable  signs  is  tl 
difficulty  in  eliciting  a  normal  reflex.  As  the  next  iniitance  the  vanct 
•ymjitoms  agitin  receive  their  Iwst  explanation  by  Wing  attribul 
to  tho  i>artial  arrost  of  function  of  the  spinal  and  medullary  va 
centroft.  The  most  prominent  symptoms  are,  a  frcblo  circuUtion.  a 
low  blood- presstue,  weak  pulse,  cyanosiB,  and  an  accumulation  of  tho 
blood  in  the  large  veins;  all  of  which  are  best  explained  as  caused  by  m  !(■■ 


of  nervous  control  over  the  blood-veueU  and  their  consequent  geneml 
diUuition.  The  physiological  study  of  the  vascnlar  mechunism  bns 
}*ielded  abundant  evidence  of  the  ease  with  which  vngculur  changes  can 
be  produced  a«  u  result  of  uft'erent  nerve  stimnlaliim.  Thus,  electrical 
stimulation  of  the  central  end  of  the  divided  sciatic  nerve  u^iuilly 
|iriiducfts  a  rise  in  blood -pressure  due  to  the  excitation  of  the  medullary 
vasomotor  centre  and  a  (N5n9e(iuont  genci-al  vaso-constriction  (pressor 
pH'ect).  The  continimnce  of  this  excitation  or  an  increJise  in  ita  intensity 
may  soon  result  in  a  revei'sal  of  this  pressor  eft'ect  and  a  fall  in  blood- 
pressure.  Moreover,  at  tintcs  and  under  conditions  which  as  yet  are  not 
fully  understood,  a  stimulation  which  usually  products  a  rise  in  blood- 
pressure  may  etl'ect  a  depression  of  the  vasomotor  centre  antl  a  fall  in 
blood-pressure  (depressor  effect).  As  illustrating  thifi,  it  has  been  found 
that  whereas  stimulation  of  the  central  entl  of  the  sciatic  in  a  ourarised 
rabbit  ciuises  the  usual  pressor  etlcct,  the  result  is  a  depressor  one  if 
the  animal  be  chloralised.  An  extensive  series  of  experiments  on  the 
reaction  of  ihu  vascular  mechanism  to  excessive  stimulation  of  afferent 
nerves  ha.s  been  conducted  by  Criie,  in  an  investigation  upon  surgical 
shock.  He  lias  followud  the  variations  in  blouil- pressure  consequent 
upon  severe  injuries  of  different  }uirts  of  the  body,  and  has  shewn  how 
the  severity  of  the  effect  depends  up<m  the  degree  of  afferent  innervation 
of  the  organ  injureil.  If  the  excitations  employed  to  produce  the  eflects 
upon  bluod- pressure  bo  not  excessive  they  are  as  a  nile  trausitor)',  and 
may  disappear  even  though  the  stininlation  he  continued.  For  the 
production  of  the  effects  witnessed  in  shock  it  is  essential  tJiat  a  more 
depressed  state  of  the  vasomotor  centre  should  be  inchiced,  and  this  is 
reached  if  ihc  afferent  impulses  become  excessive  and  *' inco-ordinatc  "  in 
chanicter. 

Kxamination  of  the  heart  during  shock  does  not  shew  that  it  is 
receiving  any  abnormal  nervous  im]>ulses,  either  inhibitory  or  accelerator, 
as  indeed  should  be  the  case  if  tlie  cardio-inhibitory  centre  is  affecte^l  in 
a  similar  sense  to  its  neigh1x)ur,  the  vasomotor  centre.  M'eakness  of 
the  pulse  may  be  explained  simply  from  the  heart  not  receiving  a 
normal  volume  of  blood.  The  heart  raay  be  perfectly  rcgidar  in  both 
force  and  rate.  It  must  of  course  be  influenced  by  the  defective 
circulation,  and  aa  this  is  much  slower  than  usual,  the  oxygen  sujiply  is 
deficient,  and  irregidarity  and  weakness  in  heat  will  result  In  profwrtion 
to  that  deficiency.  Further  evidence  of  the  defeclivf  elate  of  the  blood 
flow  may  be  obtained  in  various  directions.  Thii:^,  if  an  animal 
suffering  from  shock  be  held  hea<l  upwards,  the  heart  fails  to  fill,  and 
complete  cerebnd  anaemia  results.  Also,  many  of  the  cerebral  symptoms 
are  clearly  due  to  the  defective  cerebral  circulation.  The  patient  is 
di-owsv  and  diftirnlt  to  rous**,  but  not  unconsL-ious.  The  effect  of  the 
diminihhKi  circulation  in  ihi^  medulla  and  cord  must  residt  in  an 
accentuation  of  the  depression  from  which  they  are  suffering,  and  thus 
w«*  gain  one  of  the  main  indications  of  treatment,  viz.  the  riccL-ssily  of 
Eilopting  some  means  of  liastening  the  flow  of  blood  to  these  part«,  that 


they  vany  giun  an  elKcieiit  supply  of  oxygen,  tbe  tiist  iiece«sity  hir 
recovery. 

ThiiL  the  respiratory  centre  is  iilf-o  profoundly  RfTcctcil  is  pmverl  by 
the  acceleration  and  irregulArity  of  the  respiration.  These  elfect«  nuy 
be  easily  prodiioct:!  Iiy  excitation  of  any  scneory  surface^  and  ar«  iu 
pro]>ortion  to  chut  excitation.  Tho  feeblcuoss  of  the  respiration  will  Iw 
further  ;iCcenliiiiLed  by  the  defective  circ-uUtiou  through  the  moilullii 
In  addition  to  these  effects  upon  the  ref>])iratory  njecbanisni,  nil  atlcrept 
has  been  made  to  trai-c  tbe  muin  cause  of  shovk  to  a  msrkeil  diminulino 
or  aiTest  of  the  gaseous  exchanges  in  the  tissues.  Thus,  John  Hunter 
observed  that  the  venous  blood  was  of  a  bright  re<i  colour  in  a  [M^rson 
sufTering  from  Ryncope.  and  more  recently  Hoger  has  observed  the  same 
in  cimes  of  shock  ux[.M:rimeiiudly  pi'vxluced  in  aniuiak.  Tliis,  if  con5na«tJ. 
would  be  in  spite  of  ths  markedly  diminished  flow  of  blood  thruugb  th« 
ttASUf-s  and  woukl  indicate  some  very  serious  alteration  in  ttiwiw 
metabolism — a  change  which  it  would  be  difficidt  to  ascritie  to  tlw 
general  nci-vous  depression.  Such  a  change  woui<l  lead  to  n  dcfinita 
decrease  of  heat  production  in  the  body  and  a  consequent  fall  iu  Ixxiy 
temperature.  Hut  though  thi«  latter  c<ii>dition  is  always  fonml  in  Ethock, 
it  may  l>e  quite  readily  cxplainod  by  the  incrcase^l  loss  of  heat  duo  to 
the  dilatation  of  the  )>loocl-vc8sels  of  tbe  skin,  and  the  tliminishcd  heat 
production  due  to  the  decreased  oxiilation  in  the  tissues  resulting  from 
the  iliminution  in  their  oxygon  supply.  As  evidence  of  the  decrctjuu)  in 
the  Activiiiort  of  the  tissues,  lloger  states  that  in  ftvjgs,  in  which  shock 
has  been  iiuluood  by  cnishing  tbe  brain,  injection  of  strvchniue  dotss  not 
produce  convulsions;  and  it  has  long  been  known  that,  in  cases  itf  shock. 
tlie  adminisiraiion  of  npiiim  ami  alcohol  often  fails  to  produce  normal 
oBects,  though  the  symptoms  may  develop  later  as  the  ahock  paiaea 
off.  Tlicse  effects  have,  however,  ustmlly  been  ascrilwd  to  defectir* 
alisorption  from  the  alimentary  canal,  and  Koger's  ex]>erinients  with 
Btryebtiino  have  been  contested  by  Contt-jean.  Hence  «e  rc"pitrn  further 
evidence  upon  the  actual  condition  of  tissue  metalnilism  l>eforc  we  eau 
decide  bow  murh  influence  it  may  be  exerting  io  the  production  of  tbe 
phenomena  of  shock. 

Among  other  conditions  which  have  often  boon  considered  as  of  gratl 
inip'jrtancc  in  tbe  pathology  uf  shock  are  the  changes  in  the  toud  vnlume 
of  the  circulating  blood  and  the  relative  proimriion  of  the  corjMiscJps  u> 
the  plasma.  These  charges  have  been  chii-rty  followwl  by  olHurvntiiiu 
upon  the  density  of  the  blood.  In  considering  these  ohservatioue  it  will 
bo  advisable  lo  discuss  at  the  same  time  their  bearing  upon  the  allied 
Blato  of  collapse.  Collapse  occurs  mainly  in  those  cases  of  disease  in 
which  loss  of  water  ia  a  predominant  factor,  and  thus  while  many  of  tbfr 
symptoms  are  practically  identical  vriih  those  observed  iu  cases  of  nhock 
the  effects  prtxlueing  tln>se  symptoms  may  be  essentially  diffei-ent  For 
example,  the  collapse  occurring  in  the  later  course  of  Asiatic  cholara  ii 
clearly  duo  tn  the  serious  loss  of  fluid  ooeaaioned  by  the  severe  diarrhoea. 
Tlie  blood  becomes  iospissatod.  even  so  viscid  that  it  has  been  said  to 


Tttemble  tar.  The  features  are  ehniiikeii  and  the  organs  toiigb,  leathery, 
and  of  high  specific  gravity.  These  changes  cluiirly  indicate  that  the 
iiasuuii  have  been  drained  of  their  Htud  to  take  the  place  of  that  lost 
by  the  blood.  Such  hlood  changes  aro  nrit  peculiar  to  cases  of  choleni, 
bnt  have  been  observed  in  patients  sutTering  from  ecvoro  and  prolongwl 
diarrhoea  and  vomiting. 

Still-ting  from  these  observations  &&  n  Imsis,  a  number  of  experiments 
have  been  made  in  tb&aMcmpL  to  determine  hu>v  far  bluod  changes  may 
ooeur  in  cases  of  shock  or  collapse.  The  first  olwen-aiions  were  tliose  of 
Prof.  Shei-rington  and  Dr.  Copeman,  who  found  that  the  opening  of  the 
peritoneal  cavity  in  rabbits  was  followed  bv  a  definite  rise  in  the 
specific  gravity  of  the  blood  A  fuller  series  of  experiments  was  conducted 
by  Koy  and  Cobbctt  uixin  dogs.  In  the-so  the  animals  were  kept 
anaesthetised  for  long  pi-riixls,  and  while  unrlcr  the  influence  of  the 
anaesthetic  collapse  was  brought  about  by  exposing  the  intestines  and 
handling  or  ligaturing  them.  A  continuous  rccortl  of  the  bIood-]ii-C88ure 
shtweil  that  for  a  considerable  period  the  circulation  remained  unalfected, 
but  that  at  last  il  began  definitely  to  fall,  and  death  usually  occurred  a 
few  hours  later.  At  first  the  specific  gravity  of  the  blood  remained 
unchanged,  but  in  a  second  period  it  gradunlly  increased  and  remained 
high  until  the  death  of  the  animal.  A  study  of  the  distribution  of  the 
fluids  of  the  body  was  made  by  tjiking  ainniltuneous  obsor\'ation8  of  the 
density  of  a  normal  tissue  (skeletal  muscle  was  chosen)  and  of  the  injured. 
From  the  firat,  the  density  of  tho  latter  began  tn  fall  whilst  that  of  the 
former  rose.  Thus,  they  Jescrilw  a  first  perifxl,  in  which  fluid  was  poured 
out  into  the  injured  tisi^ue  while  the  blood  took  up  water  from  the 
healthy  tissues,  its  specific  gravity  and  total  volume  thereby  remaining 
anchanged,  and  the  general  circulatir^n  thej-cfore  remained  normal.  In 
the  second  pericxl,  while  fluid  was  still  being  dischargfd  into  the  injured 
tissue,  the  supply  from  the  healthy  tissues  was  becoming  exhausted,  iind 
hence  the  density  of  the  blood  began  to  rise.  This,  in  its  turn,  was 
followed  by  signs  of  failur«  in  the  circulatoiy  mechanism.  In  the  thii-d 
period,  the  effect  of  this  draining  of  the  blood  became  more  pronounced, 
and  finally  led  to  the  death  of  the  animal.  As  was  to  bo  expected,  tho 
course  of  these  changes  was  materially  modified  by  the  amount  of  fluid 
in  the  tissues  of  the  animal  at  the  beginning  of  the  exj)criment,  available 
to  replace  that  given  by  the  blood  to  the  injurwl  tiRsuo.  They  found 
that  ill  the  lat<?r  sialics  of  the  cx|»criments  the  blood  might  have  lost  a 
Tcry  high  pro|>artion  of  its  liijuid  content,  even  as  much  as  one-third,  and 
consequently  only  a  very  diminished  volume  of  Wood  could  Imj  now  avail- 
able for  the  general  circulation.  In  a  series  of  experiments  by  Messrs. 
Ballancc  and  Kdmunds,  in  which  portions  of  the  intestine  were  being 
resecte<l,  the  greatest  care  Iwitig  taken  to  damnge  the  intestines  as  little 
as  possible,  Prof.  Sherringt^m  again  observed  a  rise  in  the  density  of  the 
blood  after  the  operation.  A  contirmaticm  of  the  observation  was  later 
made  by  Prof.  A.  S.  GriUibaum  in  human  beings  on  whom  laparotomy 

been  performed. 
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SYSTEM  OF  MEDIC  WE 


Thure  is  no  tiuention  but  tbut  loss  of  fluid  from  the  blood  nmy  nnih 
in  the  prostration  uf  collapse,  bub  whether  we  aru  to  refer  all  instance  of 
collapse  occurring  in  the  course  of  disease  to  this  initial  cauM  it  tot 
doubtful.  The  similarity  of  the  symptoms  ol«erved  in  «hock  on  the  odd 
hand,  and  in  collapse  ou  the  other,  may  depend  on  a  general  depre&uoo 
of  function  of  the  uervotis  sysuni. 

Symptoms. — The«o  vary  according  to  the  Gcverity  of  the  att4ck.  In 
mild  in&tances  there  miy  be  a  feeling  of  fainttietis^  pallor  of  the  face,  and 
inhibitiuQ  quickly  folloved  by  acceleration  of  the  heart ;  then  quick 
recovery.  At  the  onset  In  more  aerionn  case«  the  patient  may  staggvr 
and  fall,  the  lips  become  \\\\A  and  the  skin  pale.  The  respiration  maf 
be  temporarily  suspended,  and  on  returniug  be  of  a  gaspiug  or  sighing 
character.  In  extreme  cases  both  of  collapse  and  shuck  the  piitient  U«^ 
in  an  apparently  luiconsrioiis  condition,  with  the  muitclett  fully  i^l^u^^^^l 
If  there  1»  any  movements,  they  are  irregular,  feeble,  and  jerky.  Ti^ 
face  is  vtT"^  pallid,  li|is  Hvid,  and  the  features  thin  and  drawn ;  tlte  oy«i 
lie  «unkcn  in  the  orbit  and  the  pupils  lu^  dilated.  Consciousneae  is 
rarely  completely  lost,  though  much  utTected.  The  {)atient  la  rousotl 
mth  ditticiilty,  but  then  will  give  rational  auftwers  to  ipieationa.  TIm 
surinco  of  the  biDdy  is  cold,  the  skiu  moist.  c^]»eciidly  about  the  beoHl, 
and  the  internal  timi[>erature  subnormal,  thongh  in  the  collapM  of 
fevers  the  temperature  may  be  raised.  To  obtain  a  trna  voloo  tba 
reading  must  be  taken  in  tho  rectum,  as  the  mouth  may  be  cold.  Tb« 
pulse  15  at  first  slow,  but  aoon  becomf^  iitpid,  feeble,  and  of  %ery  low 
lensiun.  A»  the  general  condition  gi-Ls  wurse  the  pidse  becuuiea  irregular, 
arul  grows  progreeaively  weaker  until  it  can  no  longer  be  felt  at  tlia 
wrin.  The  respirations  become  shallow,  irregular,  and  sighing.  The 
secretions,  with  the  exception  of  sweat,  are  diminished  or  oven  arrested. 
The  |Mtiont  suffers  severe  thii-at,  the  mouth  and  tongne  being  dry ;  Um 
vocal  cords  are  also  prnbably  dry,  for  the  voice  is  feeble,  altered  in  riuality. 
and  harsh  in  tone.  The  patient  feels  no  pain,  the  sensibility  of  Lhe  skn 
is  considerably  dulled,  and  the  reflexes  are  diflicult  to  elicit. 

Ucaclion  niav  set  in  in  any  time  from  about  two  to  twenty  houn. 
Tlie  pulse  improves,  especially  in  volume,  and  the  beat  of  the  huut 
becomes  regular.  The  cem|)emtiire  rises,  and  may  for  ft  time  be  abon 
llie  iionnul.  and  the  skiti  becomes  warmer.  S^  the  depression  puses  off 
tiie  patient  compUiaa  uf  {xiin. 

Treatment. — If  we  regard  shock  sa>  primarily  due  to  an  abtmrnially 
dopro^^ed  condition  of  the  medulla  and  cord,  the  essential  aim  nf  otir 
treatment  is  to  restore  the  fuuction  of  these  parts  to  their  normal  level 
First,  therefore,  the  exciting  cause,  if  still  present,  must  be  remored. 
which  conimoidy  means  the  decision  whether  or  no  an  opemtJon  can  be 
safely  borne.  In  the  next  place,  the  trt»itnu>nl  must  aim  al  alloviating 
the  depression  of  the  nerve  centres.  Of  prinunount  importance  tn  this 
direction  is  the  restomtion  of  the  circulatory  mechanism.  As  the  defect 
hero  is  chiefly  due  to  loss  of  tone  in  the  systemic  vossels,  the  position  of 
the  patient  is  of  the  greatest  imiiortance-     He  sliould  be  recumbent, 


ilMrand  the  foot  of  the  bud  slightly  raised,  wberehy  the 
return  of  the  blood  Ei-om  the  le^s  and  abdomen  to  the  right  side  of  tlio 
heiirt  is  iniiU:ri:dIy  favuured.  Bandaging  the  limbs  bo  aa  to  reittrict 
the  amount  of  hlnod  retaineil  within  the  veins  ig  often  of  the  greatest 
Rorvice.  Tliis  prini-iplr-  may  also  bo  rarrled  further  by  applying  a  fairly 
ti^ht  buiidage  to  tliu  a^xlometi,  cure  boiiig  uiken  that  it  i^  not  so  tight  as 
to  impede  i-espinition.  As  an  extenisinn  of  thifl  Crile  lias  advocated  tlio 
UBO  of  ft  pneumatic  suit  in  which  the  jjatient  mn  be  encaAerl,  lea\'iiig  free 
the  head  and  thorax.  By  inflating  this  rubbor  suit  a  pressure  may  bo 
exL-rted  u\yon  the  parts  of  the  btxly  enclosed,  thus  establishing  an 
artitictal  p«^viph(-ral  reitii^Latu-ti  to  take  the  place  of  the  norniid  one  whirh 
has  been  lost.  The  use  of  such  a  mechanism  is  certainly  worthy  of 
an  eKtotisivc  iriid.  A  second  valuulile  lino  of  trc^atracnt  is  to  increase 
the  volume  of  the  circulating  blood  by  the  adicinistralion  of  suline 
solution.  This  may  be  injected  cither  intravenoiwly  or  per  rectum,  the 
former  method  being  used  when  a  rapid  etfect  is  nocesiwiry,  the  latter 
when  an  addition  to  the  volume  of  the  circiUating  fluid  is  not  so  urgent. 
In  i)ie  former  instance  the  aniotml  injected  may  be  as  much  us  I  litre 
of  saline  solution,  made  by  iliasolving  9  grammes  of  wxlium  chloride 
in  I  litre  of  Ixiiled  tapwater.  The  solution  should  be  injected  at  a 
temporalure  of  about  120'^  K.,  and  must  bo  injected  slowly  (about  ten 
minutes  Iniing  taken  for  the  injection  of  one  litrt).  If  necessary,  this 
injection  may  be  followed  by  a  second,  ami  even  occasionally  by  a  third. 
Though  this  tre.'^fnient  may  prove  to  be  of  the  greatest  \-ftiue,  the  effect 
is  too  freijuently  transitory.  It  has  been  shewn  that  such  injections  do 
not  lead  tu  more  th:in  a  tein^Hirary  increase  of  the  volume  of  bluoal 
circulating.  A  Bulwutaneoua  injection  of  saline  solution  has  also  been 
recommended,  but  can  only  he  of  value  in  cases  in  which  the  circulation 
is  sufficiently  good  to  pennit  a  fairly  rapid  absorj)tion  from  the  injected 
area.  In  such  coses  it  is  (piestionable  wliotlier  a  rectal  injection  is  not 
better. 

It  is  most  importjuit  that  the  loss  of  body  heat  shoidd  be  checked, 
and  to  this  end  the  patient  should  be  wnip{>cd  in  hot  blankets,  and  a 
supply  of  hot  wator-1-ottIes  should  \te  maintained.  Hot  Imths  have  also 
l>een  given  i^-ith  beneficial  results,  especially  in  cases  of  children  sutTering 
from  burns.  Hot  cotlee  and  other  hot  fluids  may  often  be  administered 
with  advantigc-  I)oi>eH  of  ether,  brandy,  and  annnonia  are  often  of 
scrnce  in  milder  casea.  When  there  is  pinn  an  injection  of  morphia 
(i  ^-  ^'^'*  sulphate  of  atrojiine  ^J^  gr.)  may  be  given,  and  roppatfd 
if  necessary.  The  administration  of  adrenalin  hnsalso  lieen  recommended, 
but  1  consider  lh;it  its  beneficial  cflect  is  only  transitory.  Strychnine 
l^jf  gr.)  has  ustmlly  I>een  reganlcd  <is  of  great  value,  but  its  emplovment 
as  well  as  that  of  stimulants  is  deprecated  by  (.'rile,  and  with  this  I 
f  ntirely  agree.  In  no  case  must  the  administration  of  dnigs  he  pushed, 
because  the  delay  lu  absorption,  and  possibly  the  defective  tissue 
exchanges,  may  l>e  masking  their  actions,  which  might  not  attain  their 
maximum  until  the  reaction  Itegins.     In  cases  of  colliipse  from  diarrhoea, 
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water  should  be  given  freely  by  the  mouth  ;  or  the  intravenous  injection 
of  saline  may  be  considered.  On  the  whole,  collapse  should  be  treated 
on  the  same  general  principles  as  shock. 

T.  G.  Brodik. 
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ACUTE  PERITOXITIS 
By  W.  H.  Alichix,  M.D.,  KR.C.r. 


General  Pathology  and  BAtTEniOLOCY 

By  K.  W.  AsiijiKWKs.  M.D.,  F.R.C.P. 

the  Defensive  Hechanlsms  of  the  Peritoneum. — The  peritoneum  is 
hy  far  the  Urj^est  uf  tlie  j*n*at  serous  cavities  ;  the  area  pres4int<;il  l»y  its 
surface,  if  it  be  followt-d  ihrougliuut  all  lis  folds  iLiid  ruc^ssus,  b;i9 
Iteen  extiniated  as  equal  tc  Lhu  cutatieous  siirfac«  of  the  iKHly.  Tliura 
ta  little  or  no  free  fluid  in  the  lie;tlthy  peritoneal  enc.  Its  natural 
moisture  is  maintained  by  an  exjict  baLtuce  between  transudation  and 
absorption.  Sumo  dugruc  of  tmntdidaLioii  dou]>tlciif>  takes  ijliict:  from  the 
wliule  surface  uf  »»  v:it^ulai*  a  membnine  ;  but  attention  haa  been  callefl 
by  Prof.  Adanii  and  others  to  the  ftpt^cial  secretory  functions  of  thtt  groat 
omentum.  There  is  ^ood  evidence  that  this  exceptionally  vascular  and 
specialised  fold  of  the  peritoneum  m  truly  au  "  organ "  uf  nu  small 
importance  in  the  defence  of  that  cstvity,  and  that  a  free  transudation  of 
fluid  from  its  surface  ia  probably  the  chief  source  of  peritoneal  moisture. 
It  ta  [xyssible,  again,  tbttt  some  device  of  al>sorptian  may  take  place 
throuj^b  the  general  |>critoneal  surface,  and  in  particuhti'  through  the 
blood-vessels:  there  is  evidence  that  this  doee  occur.  But  there  is  also 
conclusive  ovidonco — for  instance  that  brought  forward  by  Muscat4;Uo — 
that  the  main  area  coucenied  in  the  di-aining  of  the  peritoneal  sac  is  the 
concave  surface  of  the  diaphragm.  Ii  i^i  well  known,  fmm  the  researches 
of  Ludwig  and  Schw-eigger-Seidel,  v.  liecklinghausen.  Klein,  and  others, 
that  the  diaphragm  possesses  a  rich  and  complex  system  of  lymphatics, 
so  disposed  amongst  the  circular  and  radiating  tendon -bundles,  that  the 
altcmaLe  contraction  and  relaxation  of  tbn  muscle  in  ret^pi ration  excrrises 
a  pumping  action  whereby  a  constant  current  of  fluid  is  drawn  np  from 
the  peritoneum  and  passed  on  into  the  thoi-acic  duct  and  reti-o-sltTiial 
lymph  glands.  Wc  have  thus  to  conceive  of  a  constant  stream  of  fluid 
a.'i  piiiiaidg  through  the  i>erit«npjd  sjic — its  main  fount  rising  in  the  great 
omeiilum.  Moreover,  the  pumping  powers  nf  (he  diaphragm  are  far  in 
excess  of  M'hat  is  retpiired  in  normal  conditions,  so  that  they  are  able  to 
deal  with  considerable  amounts  of  cxtm  fluid  without  leaving  any 
residutun  iHihind.  In  other  words,  the  "absorptive  jMwers'*  of  the 
peritoneum  are  known  to  be  very  great. 
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No  other  seroiu  membrane  in  the  body  is  bo  liable  to  bacun&l 
infection  a*  the  peritoneum,  k  is  traversed  by  20  or  30  feiit  of  a 
relatively  thinn^led  tulje,  the  inlvstine,  the  contents  of  which  teem 
with  bacteria  to  the  number  of  thousand*  of  millions  per  gramnw 
(Houston).  Very  many  uf  these  orgajiUma  are  eajHLblc  of  exciting 
inflammation  ;  they  may  e&capo  into  the  peritoneum  not  only  throu^ 
chance  perforations,  but  by  traversing  tho  intestinal  wall  when  thi*  u 
damaged  or  inBamed.  The  gut  is  thu?  a  atnnding  mi^niicc  to  ihf  sterility 
of  the  peritoneum,  and  there  are  other  hollow  vj»-em  which  may  aim 
rupture  into  it  ihe  bila  pas&ages,  the  urinary  bUdder,  the  utonu  mvI 
its  aduexa.  The  Fallopian  ostiu  form  a  potential  channel  of  infection 
which  is  ever  o[>t'U.  In  face  of  these  special  dangers  it  is  reasonable  tu 
exjwct  that  special  mc^ins  of  defence  .igainst  bacterial  infectious  sh»>uW 
have  been  evolved.  This  Indeed  h  the  casC'.  Those  general  mc&iid  ot 
defence  which  are  common  to  nil  the  tissues  of  the  1>ody  are  fully  at  the 
disposal  of  the  jH'ritunuum.  The  fluid  elemcuts  of  the  blood  with  thm 
load  of  anti-boilies,  the  wandering  mesoblast  with  its  capacities  for 
phagocytofirt — these  can  be  shed  into  the  periumeum  Jn  rich  abundance 
by  the  aid  of  the  vobcular  system,  and  the  omentum  coiu>titutJ.'»  aii 
organ  by  which  thi^  can  be  brought  about  with  exceptional  rapirlity  utd 
thoroughness.  These  general  meiins  of  defence  against  bacteria  hMvt 
been  fnlly  descnbeil  elsewhere  [article  on  the  "General  Pathology  of 
lufoction,"  Vol.  II.  Part  I.  p.  1],  and  need  not  be  dwelt  on  further.  Tbr 
peritoneum,  however,  has  certain  s|>ecial  advantages.  Tho  current  uf 
Hiiid  which  passes  through  it  is  natuniUy  a  strong  one,  and  can  bt 
gi'erttly  ftocolerated  should  need  arise.  Invading  micrabe*  can  be  swept 
away  by  this  current  io  purely  mechanical  fji^hiori,  Hud  carried  off  Ui  the 
lympliatic  glands  or  bloud-sUeaiu  to  )«  dadt  with  in  a  region  whart 
their  action  is  less  fraught  with  danger  to  life.  Dr.  Durham  was  able 
in  one  case  to  detect  bacteria  in  the  anterior  medifistintd  lympb-glaodj 
itix  minutes  after  their  injection  into  the  ]ieritoneum.  There  is  perhaps 
no  region  of  the  bo<ly  where  this  flushing  action  is  so  perfectly  developed. 
Further,  the  peritoneum  is  lined  by  endothelium  crti»alilo  of  very  tmpid 
prolifcmtiou,  so  thiit  free  cells  are  readily  cast  otf  in  large  uumbm 
into  its  cavity.  These  endotheliid  cells  are  active  phagiKytcs — lo» 
Active,  perhaps,  than  the  polymoiphonuclear  leucocytiss,  but  having  th« 
great  a<lvaatage  of  being  on  the  spot.  They  cnnstitule  one  of  the  chief 
forms  of  "  macrophage  "  described  by  Metchnikofl',  and  tlie  etnlothrliuut 
of  the  omcnlum  appears  to  be  peculiarly  active  in  this  direction.  lu  the 
case  of  those  bacteria  which  can  be  dealt  with  by  extru-celluUr  processes 
of  cytnlysis  If.ff.  the  cholera  vibrio),  clumping  and  commencing  dii 
integration  of  the  microbes  can  be  detected  wiiliin  a  sliorl  time  of  tfa«ir 
injaclion  into  the  peritonenui  of  an  immune  animal,  as  in  the  wrll-known 
"  Pfeiffer's  phenomenon."  This  process,  h-iwever,  seems  limited  to  a  few 
groups  of  bacteria,  and  is  by  no  moans  of  general  occqrrence ;  uor  il  tt 
seen  except  in  the  speciHcally  immurie  animal. 

These  local  means  of  defence  seem  com)>etent  to  deal  with  intruding 
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nticrolies,  if  these  are  not  too  numerous  or  too  viruleiit*  vrjthout  the 
nec«8sity  for  evoking  the  process  of  inflainmatiun,  We  may  regaid 
them  as  constituting  u  Jirs/  line  of  tle/etice,  able  to  maintain  the  integrity 
of  the  peritoneum  against  ordinary  emei^encie&  ShoiiKl  thoy  foil,  there 
ramains  the  more  potent  srwud  hne.  of  defence:  in  the  inflammatory  reaction 
seen  in  acuUt  peritonitis. 

There  can  be  no  ijuestiort  as  to  the  general  etticacy  of  the  first  line  uf 
defence,  Imi  it  is  only  Btntre  the  redearches  of  Grawitz  that  we  have  come 
to  reaJise  how  complete  it  is.  A  most  exaggerated  view  formerly  prevailed 
as  to  the  sensitiveness  of  the  peritoneum  :  no  surgeon  would  interfere  » ith 
it  save  under  dire  necessity.  One  of  the  fint  to  raise  bis  voice  against 
this  opinion  was  Wegiier,  who  in  IS76  jiointed  out  that  this  cavity 
poe-nessed  a  considerable  power  of  resistance  even  to  putrid  fluids,  so  long 
OS  the  al«sorptive  powers  of  the  peritoneum  Mere  not  overstepped.  Ten 
ye^u's  later  Grawitz  publiskeii  the  results  uf  a  comprelieusive  and  exact 
research,  carried  out  on  careful  bacteriological  lines.  He  proved  that  if 
care  be  taken  to  avoid  injury  to  the  peritoneum,  non-pat bogenetic 
organisms  can  be  introduced  into  its  cavity  in  enoimotis  numbers,  sus- 
pended in  wiitcr  or  valine  solution,  without  any  injurioQa  effect.  He 
even  asserted  thai  pyogenetic  organisms,  if  suspended  in  a  volume  of 
indifferent  fluid  which  did  not  exceed  the  absorbing  powers  of  the 
peritoneum,  produced  no  peritonitis  when  injecte<l.  But  if  the  absorptive 
powers  of  the  cavity  were  lessened,  inflammation  would  result :  the 
resence  of  stagnant  fluid,  or  of  wound:*  of  the  serosa  cajHible  of  sen'ing 
a  nidus  for  bacterial  growth  di^^poaed  to  pentonitis  Many  observers 
repeatotl  tbe^c  oxperiments,  with  \ariuiiti  moditicationH,  and  on  the  wliole 
they  have  tended  to  cunfirm  the  opiiuons  expressed  by  Grawitz.  Mr. 
Waterhouse,  in  [tarttcular,  working  under  the  direction  of  Orth,  obtained 
almost  identical  results.  It  may  be  taken  as  weU  established  titat 
Kipropbytic  bacteria,  and  even  facultative  paraeitcs  of  low  vindence,  if 
carefully  injcctwl  into  an  olht-rwise  nutmid  peritoneum,  are  got  rid  of 
without  ibf  pnxluction  of  recoynisablw  inflammation,  always  provided 
that  the  volume  of  material  lii)octed  is  within  th«  limits  of  that  which 
can  readily  be  drained  away.  The  fii-st  line  of  defence  is  adequate  in  such 
cases.  In  one  important  detail,  however,  Grawitz's  slaLements  have  been 
found  to  require  mcxliticjition,  viz.  that  which  concerns  the  intioduction 
into  the  peritoneum  of  virtdent  pyogenetic  organisms.  On  this  head  he 
was  soon  conlmdicied  by  a  numlx-r  of  independent  investigators,  notably 
by  Pawlowdky  and  X.  Krankel.  each  of  whom  found  it  easy  tu  proiUice 
acute  pi-ritonitis  by  the  introduction  of  ipiite  minute  amounts  of  virident 
pyococci  into  the  normal  peritoneum.  This  is  now  generally  accepted, 
and  it  is  probable  that  the  cultures  used  by  Grawitz  were  of  low  viiulence. 
Burgiiifiky  sheweil  this  by  employing  two  different  stniins  of  Staph^lo- 
OKXug  iiurniA:  with  a  virulent  strain  recently  isolated  from  a  case  of 
angina  Liulovici  he  reAdily  produced  peritonitis,  but  with  an  old 
laboratory  strain  no  intlammalion  coiUd  be  induced  in  the  )>eritoneum 
until  its  virulence  had  been  restored  by  animal  passage. 
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There  is  no  donbt  ebat  the  milder  chemica)  irritauts  are  nodSy 
diluted  ftnd  carried  off  by  the  peritiineal  lyinph-strfjim  ;  the  filtered  or 
eterilised  inteatioal  contcuts  om  thtis  bo  deiilt  tntb,  leaving  no  evil 
effects.  With  the  more  intense  irritants,  cnpuble  uf  ciusing  local  niMVfn^ 
this  is  not  the  case.  The  recuperative  powers  of  the  {writuneiini  are  alio 
manifest  against  many  mcchimti^al  injuries,  though  here  the  furmatioii  of 
a^lheaions,  or  the  enoipsulatiati  of  foix-ign  bixliei-,  nuiy  bo  taken  as  tfvidcQca 
of  a  mild  Jind  hx-al  reactive  idllainniatory  pnKUjyf.  Ptiit  the  local  reaction, 
even  ngninst  the  grossest  mechanicjtl  insults,  may  be  astonishingly  stuaU. 
Von  Dcmbrowfiki  records  experiments  in  which  he  8cnibl>i.'d  tbo  peri- 
toneum in  dogs  with  u  bard  tooihbruah  :  no  adhesions  resulted,  and  in 
eight  days  the  cndothelimn  ivajt  found  again  iiUact^  fmnotli,  and  shining. 
Stickler  in«erte<l  cj\rpet  tacks  into  the  p«ritontMiro  of  guinea-pigs,  ami 
subsciiuently  found  thoin  cuoaiisuled  and  remlered  pmclically  bAmv 
lees.  Solid  material  whicU  caiuiol  bo  digested  and  Tiroken  up  secnu 
alwayi  to  be  thus  encapsuled.  But  many  solid  substanru  can 
either  be  disintegrated  and  dealt  with  by  phagocytic  action,  or 
digested  locally  by  ferments  liberated  from  leucocytes  or  other  celli. 
and  ihos  sucif  material  as  blood-clot  ma)'  bu  in  time  rvmured  fmm  the 
peritontnim. 

Knough  has  been  said  to  make  it  clear  tliat  the  first  line  of  defence 
enables  the  peritoneum  to  resist  most  of  the  injurious  influences  to  trhich 
it  is  nntumlly  exposed,  without  the  need  for  anything  npproaehing  an 
acute  inHammatory  reaction.  There  is  ground  for  the  belief  that 
differotit  regions  of  the  peritoneum  vary  in  their  resistance  Thus,  the 
pelvic  peritoneum  is  said  to  have  a  specially  high  degree  of  re«i«taBoe. 
Neverlhelesif  caMvs  are  not  infrequent,  and  can  nijulily  be  imitAt«d  by 
experimental  means,  in  which  the  ordinary  methods  of  defence  art 
inade<piato,  and  inflammation  ia  evoked  as  a  second  line  of  defence.  Is 
this  a  greatly  increased  fluid  exudate  asitisLs  the  normal  Hushing  action 
of  the  lymjth  stream,  a  tibrinous  deposit  helps  to  limit  the  extoti^ioii  ei 
the  injurious  agency,  nufl  a  copious  emigration  of  actively  phagocytic 
polynuolcar  leucocytes  supplemeutd  the  rcsourwis  of  the  local  mnrrnphajon. 
These  processes  have  been  fully  dcscnbed  in  the  articli>  on  Inflammation 
(Vol.  I.  p.  730),  and  their  details  need  not  be  rerapindated  here,  hut  th» 
oircamstances  in  which  the  need  for  them  Arises  must  be  taken  into 
account  in  considering  the  causation  of  peritonitis. 

The  Causation  of  Peritonitis. — It  is  certain  that  the  gi  uy 

of  aiBcs  of  [writonitis  met  with  in  clinical  practice  .ire  of  ba<  ^'  jiil 

There  are  those  who  assert  that  all  acute  peritonitis  ii>  infective  ;  tfau  in 
open  to  dispute,  but  at  least  it  must  Im?  concealed  tliat  all  cums  of  sup- 
purative peritonitis,  the  vast  majority  of  cases  of  scute  |«ritomtis  ia 
general,  and  most  chronic  forms  of  the  disease,  are  baotoriiil  in  origin. 
It  will  be  convenient  to  consider  first  those  forms  of  i>eritoucal  inflamma 
tion  which  have  been  regarded  as  nondwctcrial  in  origin  :  but  it  must  be 
poiute«l  out  how  tliiricuU  it  is  to  form  an  ojiinion  <>n  this  p()int.  In  a 
jteritonitis  primarily  bacterial,  the  microbes  niay  ]>erish,  and  un  ouknr* 


the  exudate  may  appear  aterile :  in  a  peritODilis  primarily  non-bacterial 
secoiulary  infection  from  the  iniefitine  roaj'  occht. 

n)  The  presence  oi  foreign  Mks  in  the  peritoneum,  even  though 
these  we  perfoctly  attrile,  excites  »  i-caciiaii  which  would  by  many  l« 
re}:An)ed  ns  of  nxi  inllammator)*  nature.  As  a  ride  the  eliniad  .signs  of 
at-ute  inflammation  aro  ;ih«eijt,  and  the  proce&s  is  more  truly  of  tlie 
naturu  of  repair,  belonging  to  the  lii-st  rather  than  to  the  secoml  line  uf 
defence.  As  examples  of  ihis  may  he  <juot(Hl  ca^en  in  which  echinococcua 
cysts  rupture  into  the  peritoneum,  or  in  which  mnltiloculnr  ovanan 
cysts  discharge  their  content*  into  the  cavity.  Hero  the  phetmnicnn 
may  in  suitiu  ease:i  be  trtdy  inflammatory,  but  in  others  a  mere  quiescent 
eriL-a|>«ulatioii  uf  the  foreign  material  lakes  place.  Meyer  records  a  eaau 
in  which  num^Nourt  tuhercle-like  nodules  were  found,  consisting  of  cholea- 
torin  crystals  oncapsulcd  by  giant-colls  and  fibroblasts :  the  condition 
•(riginut<d  in  the  itipture  of  an  ox'arinn  cystoma.  In  other  cues  similar 
umiulcs  have  been  fomid  to  contain  hydatid  booklets. 

The  formation  of  peritotieal  .idhesions  may  iiimilarly  1>e  looked  upon 
a-t  a  mild  lucali-scd  inHamniator}'  reaction,  re.sidting  from  mechanical  or 
other  injury,  autl  frequently  i(uitc  independent  of  bactoriiU  Hj;oacy. 

(2)  Cases  are  not  infrequent  in  which  acute  t'^sion  of  an  abdominal 
tumour  occurs,  <-.?.  of  an  ovarian  cyst  or  of  a  nundering  spleen.  In 
such  cflse-s  a  peritonitis  may  occur,  and  Mr.  Malcolm  has  strongly  argued 
for  the  aseptic  character  of  such  inllumuiations.  Id  some  cases  the 
uxudtilc  has  indeed  Ih'cu  foiitid  sterile,  but  in  uiusi  of  these  in:(luiices  no 
bjicteriolo^ical  examination  has  been  made.  Since  the  investigations  of  Dr. 
Durham  and  others  prove  that  oven  with  a  sterile  exudate  bacteria  may 
be  demonstrable  in  the  omentum,  no  b;ieteriological  examination  can  be 
regarded  as  complete  if  this  point  has  been  neglected.  The  oliservations 
of  Mewrs.  Dudgeon  and  Sargt-nt  shew  that  in  intraperiton&d  haemorrhage 
a  whitfi  Btaphylocoociis  of  law  \irulencc  appears  in  a  few  hours  in  the 
effused  bloo<l,  and  it  m.ay  well  l>c  that  this  organism  is  rc:8{KinBible  for 
the  reLitively  mild  <iegree  of  peritonitis  seen  in  many  such  cases. 

(3)  Purely  eJumieai  stimuli  can  certainly  set  up  peritonitis.  The 
injection  of  such  substances  as  croton  oil  or  silver  nitrate  into  the 
peritoneum  in  animals  is  sufficient  to  pi-oduce  an  acute  and  fatal  sero- 
haemorrh.agic  inrtammation,  but  we  know  of  no  clinical  paiullel  to  this, 
and  miiny  deny  a  peritonitis  in  human  beings  of  purely  chemical  origin. 
The  Wst  instance  in  man  which  can  be  citetl  is  where,  from  rupture  of 
the  liver  or  bile  passages,  bile  is  poured  out  into  the  peritoneum  in 
quantity.  In  such  caaea  a  peritonitis  has  been  at  times  excited  which 
appears  aseptic  in  nature :  it  is  not  punilent,  but  of  a  benign  serous  or 
lulhotiivc  chanictcr.  Bostnira  prr>ve<i  by  animal  experiment  that  bile 
iritrmhiced  into  the  peritoneum  is  relatively  harndess.  Whitt  \via  ]»een 
iai^i  abtive  as  to  the  deiemiination  of  bMcteria  to  the  omentum,  lejiving 
the  ]ieritoneal  Huid  sterile,  throws  considerable  iloubi  upon  the  cogm 
regarded  as  "chemical  peritonitis,"  e.g.  by  Tavel  and  Lanz. 

<4)  So-catletl  i'H'ipufhic   peritoiutid  was  at  one  time  n^anled  an  a 


distinct  clinical  entity.  A  chronic  and  lieniga  form  of  inflamniation,  of 
wro-libriuoits  typu,  undoubttKlly  (K-curii  without  rccogitiiiablc  catue,  in 
certain  rare  cases,  eapecialJy  in  the  female  sex  and  in  children.  Poet' 
mortem  observations  are  fon-  and  biictenologiual  observations  pricticalljr 
absent  in  such  cases.  Some  are  probiibly  Ulberculous,  though  in 
others  110  evidence  of  tubercle  can  bo  found.  JiheuwatU-  pcritonilia — 
another  rare  condition — may  bo  included  here,  but  in  the  absence  ot 
any  conclusive  proof  as  to  the  causjition  of  rhcnmutic  fovor  and  of  any 
bactoriologiciil  t-vidciicu  in  such  casca,  there  is  little  to  be  aaid  under  thii 
.heading.  Th>t;re  can  be  no  doubt  that  many  casual  formerly  l-IoskmI  u 
*' idioiiathic  "  are  of  bacterial  origin,  .ind,  M'hen  purulent,  rertaitily  ta 
Such  obscure  suppurative  ciwes  are  now  often  spoken  of  as  ''  crtfptAiirnfttc," 
There  U  no  proof  that  expueure  to  cold  can  caut>c  {wrilonilis,  save  in  m 
far  as  chill  may  act  as  a  disposing  cause.  The  experiments  of  GmwiU 
and  of  Miltner  u[H>ti  (■)iil1e<l  rabbitJi  were  wholly  negative  in  their  rBsitlt 

Bacterial  Causes  of  Peritonitis. — Many  writers  emleJivour  u.*  il»- 
tinguish  between  single  iiud  multiple  infections :  but  it  is  olmurt 
impi>iisible  strictly  to  cliisajfy  |«!ntoneal  infectiona  on  this  Itasis  on  account 
of  the  readineiut  with  which  ftecondary  infection  lakes  place.  Nevenb«~ 
les8  many  ca>>es  are  primarily  single  infections,  and  mnny  otbcr«  mulliplc 
from  the  tirst,  €.tj.  in  perforation.  Some  distinguish  a  "  septic  "  from  a 
"  pull-id  "  peritonitis — the  former  being  due  to  infection  by  pyogcnrtie 
organisms,  the  latter  by  the  mixed  organiams  of  the  gut  The  dw' 
tinction  i*  not  one  which  can  bo  absuluiely  niainwined. 

The  following  uM.v,  tjiken  from  Flcxnurs  work,  will  give  a  good 
general  idea  of  tbu  chief  liacteria  found  in  acute  peiitonitis,  and  of  their 
rehttive  frBf^uency.  It  is  based  on  the  bacteriological  cuminacioii  at 
106  cascii  by  tliat  observer:  he  fmmd  l>acteriu  in  all  but  two  cases,  and 
wjis  of  opinion  that  even  in  these  two  they  ha^l  prnlubly  )»een  proMOi 
but  had  died  out.  Flexner  divides  his  cafes  into  two  grouj>s  :  his  yriwanf 
cases  are  those  originating  apart  from  disease  of  any  nei};ht»ouring  organ, 
or,  in  other  words,  cases  <luu  to  motastasb  by  way  of  the  blood  or  lymph- 
stream  ;  his  sttcondarjf  eases  are  thow  arising  from  injury  or  disease  of 
an  organ  in  direct  connexion  with  the  peritoneum.  Further,  \\*r  dmde> 
the  secondary  cases  into  t-jognufut;  in  which  the  infecting  agent  is  in 
troduced  from  without  the  body,  and  ciuitfffimous^  in  which  it  comes  frDOi 
withiiL 
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Th«  results  obtained  by  other  olwervers  are  in  practicftl  accoriJ  with 
those  of  Flexiier.  It  will  be  noted  that  orgunismn  known  to  be  «i])ru- 
phytic  in  the  norni.il  alimentary  lyinal  play  a  part  of  overwhelming  im- 
portance in  the  "ein-Ioj-enons"  cases,  and  five  promiDcnt  even  in  the 
"  exo^noua  "  series.  Ji<tciUus  evli  heads  the  list,  and  'Slre/il'jfutrus  jn/ivjait:s 
comes  next.  Flexner  seems  to  have  regarded  all  fllreptococci  as  thi* 
organism,  but  it  is  certain  that  he  must  have  included  here  a  great  majority 
of  intestinal  streptiiooc-ci  which  have  no  right  to  the  nnme  .NVtc/rfPfrt'ws 
jitfo^irx.  With  the  exception  of  IL  h/phii.m.i  (ami  pfiRsibly  of  Stnjfhfflft. 
riifai-i  iiui-ent,,  concerning  which  no  data  are  forthcoming)  practically  every 
microbe  in  Floxnor's  list  is  knowii  a?  a  faecal  saprophyte. 

The  varions  bactena  ooiunionly  occurring  in  peritonitis  miiBt  now  bo 
considercfl  in  further  detail. 

Staphyhrocn. — Stuph^iwru*  pyogenfi  avrev»  has  been  fotind  by  all 
oWrvcrs  as  a  not  infrequent  cause  of  peritonitis,  and  the  inflammation 
which  it  excites  is  of  a  very  serious  and  fatal  character.  Iieatli  may 
result  before  the  peritonitis  has  had  time  to  assume  the  suppiu'Utive  form 
which  thie  organism  usually  inilucen.  Siij^liiflof^iug  tdhm  may  at  times 
Iw  bat  the  white  rariely  of  the  preceding  organism,  bnt  the  work  of 
Messrs.  Dudgeon  and  Salient  has  shewn  that  the  common  white  stnphylo- 
cocctis  of  peritoneal  inHamroation  is  a  perfectly  iHstinct  organism,  and 
there  is  goo<l  rcAsnn  for  hclieving  it  to  b**  identical  with  the  common 
microbe  of  the  skin  descrilied  by  Welch  as  '*.'^(i}'htfl,v,ifrtiA  epul^mi'fM 
allux."  It  diflVrs  fr<nii  the  true  Slap/i^ltMi^cus  pitottfiirs  in  its  feeble  jmtho- 
genicity,  and  the  relative  slowness  with  which  it  lifiuufies  gelatin,  and 
al>ove  all,  a«  I)r.  M.  H.  Gordon  haa  shown,  by  its  inability  to  ferment 


nuuiuite.  Messrs.  Duilgeoti,  Sargeni.  «,iid  Kom  have  proved  tbnL  il  buv 
be  found  in  the  omentum  of  normal  guinea-pigs,  that  in  intrai>eriton«ii] 
haemorrhago  in  human  beings  it  speedily  appears  in  the  etfiutHl  Moal 
(»tily  id  cue  ca^ie  out  of  twenty  vms  it  absent),  and  lliat  il  i!»  oummoii  id 
the  mnjority  of  ca.-it-it  of  poritoiiilis  »bie  to  the  most  various  aiuscs.  They 
go  farther  than  this  in  suggi-stini;  that  this  orgauiam,  by  \i»  early  appcstr- 
ancc  in  periconcjtl  iatlammaliuns,  may  actually  play  a  conserVAtive  pan — 
"  prcp&i'ing "  the  peritonetmi,  as  it  were,  by  stimcdating  tbe  dcfeoitTc 
agencies,  for  the  advent  of  more  serious  sidwuKpnuit  infeetioiu.  lu 
experimeTits  upon  guinea-pigs  they  wei*e  able  to  shnv  that  pri-liminary 
intraperitoneal  injections  of  this  cootus,  twenty  hours  before  iirjectiuii  of 
li.  cati,  had  a  truly  boneticial  elTeet,  either  saving  the  animal's  life  or  mud) 
<]e]aying  its  death. 

Slreptoe/xct. — There  can  be  no  iJoubt  t4iat  these  are  aniongKt  the 
commonest  and  meet  important  pathogenetic  agents  in  peritonitis,  Mratwi 
ranking  with  I).  cM ;  and  it  is  nut4>wDrthy  thai  these  two  groups  of 
organisms  are  the  muet  abundant  saprophytea  in  the  alimentary  caiuil- 
It  is  ditKcult  to  make  any  precintf  statements  ax  to  the  species  of  Htnipto- 
coccus  found,  because  il  is  only  quite  recenth'  that  any  tests  have  I»«n 
discovered  by  which  the  different  fortns  can  l>e  sciwrale*!.  >'c«rl\  ..!1 
observers  have  classed  any  atreptococcns  found  as  Strqttueocms  j)-, 
and  here  they  have  cortaiidy  been  in  error.  The  true  Stn^tiucj^rus  jnf-'rii." 
does  uideed  occur  in  peritonitis,  and  gives  rise  tn  the  most  dangeroiu  and 
uniforndy  fntal  form  of  the  disease:  1  have  met  with  tt  seveml  times  in 
post  ope  native  case*.  But  more  oommimly,  and  espefially  in  )>erforalive 
jwritonitis,  the  streptococci  fouml  are  of  feeble  virulence,  and  ap|>«)ur  to 
be  identical  mth  the  short-chained  forms  common  in  the  atimeutarj 
canal.  I  hav-e  repeatedly  found  them  absolutely  identical  with  these  in 
their  chemical  reactions.  The  true  Strf/itttrorewt  yifo^nrs  luw  not  hitherto 
been  recognised  in  nonmil  faeces.  Dr.  Uouston  ieattid  a  verj'  larg» 
number  of  faecal  streptococci  upon  mice  and  found  no  single  one  patho- 
genetic. When,  in  perforation  of  ihe  intestine,  the  mixed  faecal  orgHniamA 
gain  access  to  the  periloueum,  it  is  not  uncommon  for  thcw  feebly  \inilent 
streptococci  to  die  out  in  a  short  time,  while  the  more  hardy  and  vijrorotw 
B.  cAi  nourishes,  and  may  ultimately  he  foimd,  oi  Bmbacci  [ioint<Hl  onl, 
in  pure  culture.  They  do  not  .itways  iwrish  in  this  fnahion.  I  have 
isolated  a  typical  faecal  streptocoicns  in  i<im|Kuiy  ivith  />'.  n>ti,  from  an 
empyema  socundary  m  a  [wrforalol  appendix.  It  is  proltable  that  even 
when  they  'lo  {Msrish  they  have  aUeatly  played  no  unimportant  |iart  In 
the  causation  of  the  inflammation  induced.  It  is  not  unlikely  that  the 
mixture  of  organisms  may  be  more  effective  than  any  ant<  .iloue-  It 
MTOub)  seen)  that  in  fferfomtions  of  the  elomaeh  and  duodenum,  in  whtrh 
B.  colt  plays  ail  insignificant  (xut,  the  [MiriionitiM  is  ofttm  more  hunigu 
and  localised  than  in  iwrfontions  lower  down  in  the  intestine.  In  such 
cases  tbe  saprophytic  streptococci  of  aalivary  type  may  1«  prc*ent  almost 
alone,  as  I  have  more  than  once  found.  In  gjwtric  perforation  Me<nv 
Dudgeon  and  Sjti^ent  dcscniw  as  almost  con»iJint  n  '*strept4^dipIurocclu' 


which  is  praBDinably  a  Bhort-chained  etreptococcus,  chough  lu^tive  lo 
Gram's  stain. 

The  I'ntamococ(Hs  ha»  iiow  !or  many  years  been  recognised  as  an 
lmport«Dt  thoiigli  not  very  common  caiiHc  of  pcritonilU.  It  hat}  l>cen 
foimU  in  cases  of  |;.istri(^  f>eHnnitinn  <ind  in  ai»i>en<ti<.-itii>,  hikI  alsii  in  not 
u  few  cases  of  sponT^meous  suppurative  pt*rit«>niti8,  fomterly  regnrUed  as 
idiopathic.  Pneumococcal  infection  rarely  spreads  from  the  thorax  to 
the  peritoneum,  and  its  frequency  below  the  diaphragm  is  small  in  com- 
parison with  that  seen  above  that  partition.  There  are  two  reasons  for 
this  :  the  pntuniococcus  is  a  much  more  eharactorisiic  sapropiiyte  of  the 
respiratory  than  of  the  intestinal  tnict ;  and  the  dircctiuu  of  ihe  lymph- 
strejim  is  from  the  iil>domen  to  the  thonix,  m  that  whilt*  pleurisy  is  a 
common  comphcation  of  peritonitis,  the  revei-se  infeeti<in  is  comparatively 
rare.  Pneumococcal  ijcritonitis  is  nsnally  suppurative,  acute  and  severe 
in  onset,  but  amenable  to  early  surgicid  treatment.  Being  fibnnous  in 
character  it  often  bccomea  localiserl. 

The  Giummrftts. — tJonorrhoeji  is  reiipon-iihle  for  a  coneiderablo  ntmilnir 
of  cases  of  peritonitis,  especially  in  the  female  sex,  but  c<mi[>arativ(!ly  few 
of  these  are  actually  due  to  the  gonococcus  alone.  As  a  lule  the  |icritonitiB 
is  due  to  secondary  infection  by  some  other  organism  ;  ncvcrlheUss,  a 
number  of  cases  have  been  proT^  hactcriologically  to  be  truly  gonococcal 
in  natiu-e,  and  such  aises  seem  usually  comparHtively  benign. 

lUiciilns  ciiU  is  the  cnmmonest  microbe  in  fieritunitis,  and  this  for 
several  reasons.  As  one  of  the  ronut  abundant  ^aprojihyleft  of  the 
inie*itirie,  it  is  imiver«illy  found  in  peritonitis  from  intcfetiiud  perforation; 
liiLving  got  into  the  periioncura  its  vigour  and  hardiness  enable  it  to 
maintain  ita  footing  there  better  than  many  other  organisms  which  may 
also  have  l>een  present  at  the  ttret.  It  can  lUso  gain  access  to  the 
peritfmoiim  through  the  d;un:igeil  intestinal  wall  in  acute  circulatory  dis- 
tmliaiKxs,  c.(f.  strangulai^il  hernia,  and  even  through  the  merely  inHamed 
gut  whore  the  primary  mischief  is  due  to  other  iKicteria.  Thus,  it  is  a 
common  secondary,  ;ia  well  as  primary  infection.  This  is  well  exemplified 
by  some  experiments  carried  out  by  Dr.  K.  Klein.  He  inoculated  guinea- 
pigs  iulra|)entoneally  with  h.  pmtlimosus,  which  can  can&o  acute  |>critonitis 
in  these  animals;  he  used  the  |>eritoneal  exudation  nf  tlie  first  animal  for 
iujec^tioTi  into  a  second,  and  cjirried  on  the  process  throngh  a  series  of 
guinea-pigs.  Plate-cultures  were  made  from  the  exudate  in  each  case. 
Jjf.  (•'</*  appeared  in  increasing  numlK*ra  in  the  scries,  and  finally  entirely 
replaced  the  li.  jmnU^wtu.  The  injection  of  pure  H.  iv/i  into  the  lieritoncum 
in  rodcntA  suffices  to  set  np  a  rapidly  fatal  ]ieritoniti<i,  and  this,  as  Dr.  Klein 
has  shewn,  even  if  the  cnltuie  injected  baa  previously  l>een  sieriliaed  by 
heat,  though  here  larger  dosos  are  required.  This  must  mean  that  the 
iHicteritmi  contains  an  intracellnlar  toxin.  In  many  human  cases  of 
|>eritonitiB  Jl.  riJi  is  found  in  pure  culture,  but  this  must  not  be  taken  to 
prove  that  no  other  organism  was  originally  present  Barbacci  has 
strongly  insisted  on  this,  and  htm  raconlcd  an  instmctivo  experiment 
bearing  on  the  juint.     He  ])roduced  intestinal  perforation  in  five  dogs  by 


means  of  a  ctmstic,  closed  the  abdomen,  and  then  exunm«d  the  ammls 
aftor  0,  5^,  6,  3,  and  10  hours.  In  tlio  four  aiiimnU  earliest  IcilleU  be 
found  u  mixturti  of  orgaiiiams  present  in  the  }K>riLonL>um,  but  in  the 
animal  killed  after  10  hours  B.  coii  alone  was  present.  The  survival  of 
this  org^iniam  in  such  caees  must  depend  upon  its  more  prononnoed 
capacity  t'or  facultative  parasitism— in  other  «-ord«,  it4  greater  [x>wer  cl 
resiitting  the  defensive  mechaniNms  of  the  peritoneum.  A.  Fraukel  wai 
able  to  produce  in  animals  various  forms  of  peritonitis  by  the  injection 
of  pure  cultares  of  B.  coli.  At  times  they  produced  a  mere  tntDsitory 
constitutional  dislurTjance,  or  aguin  an  acute  general  infection  with  speedy 
death  but  little  local  i-eaction  ;  in  other  cases,  however,  there  mu  s 
pronounced  local  reaction — either  a  (hftuse  fibrino-|Hirulent  [>erit<miii4  or 
multiple  sacculated  nbsceases  in  the  pcnioneuoi.  This  corresjwnds  f»iHy 
with  what  has  been  observed  iu  human  pei-itono&l  infections  by  thk 
organism  which  are  by  no  means  uniform  in  type.  Much,  doubUeo^ 
dopendii  upnn  the  vindence  of  the  invading  organism,  but  on  the  whok 
B-  <i>li  iloe«  not  set  up  in  man  such  intensely  severe  peritonitis  as  is 
in  infection  hy Strrptorwniii  fitfHj^ats.  Mixc'l,  however,  ^vith  nther  organ 
and  n-ith  the  contoritti  uf  the  intestine,  the  innanirauliou  may  bv  very  virtl 
lent.  It  is  customary  to  regard  the  form  of  tlie  colon  bacillus  fouuil  ia 
peritonitis  as  B.  eoli  communis,  and  in  most  cas438  this  is  probably  corrad^ 
since  the  classical  B.  foH  eommuni^  is  the  prevailing  intMttnal  tjpA 
Xcvcrlhelcss,  other  menibcrs  of  the  colon  >;r««ip  »rc  common  in  tfao 
inttititine,  and  it  must  nut  l>e  iiasumcil  that  any  given  organism  in 
peritonitiR  is  the  true  B.  roli  irnnuiuiiU  unless  it  correspond  in  all  its 
chemical  reactions. 

Many  other  organisms  have  bi.*eu  met  with  in  peritonititt,  but  the 
ones  above  described  are  indisputably  the  most  important  In  [leritunitis 
spreading  from  the  intestine,  by  |tei'foi'ntion  or  in  other  ways,  any  intestinal 
organism  is  liable  to  be  found.  Thiu,  Ji.  jfi/n^i/tinruj',  B.  jtroinis:.  Ami  various 
anaerobic  bacilli  have  been  found,  such  as  />'.  neiyt^ne.^  fuiK^nttu.  Th« 
part  played  by  anaerobic  ItacilH  in  the  production  of  perit^mitis  is  rei^ 
imperfectly  known,  because  anaerobic  cultures  have  so  rarely  been  en- 
ployed  in  investig:aions  on  the  subject.  It  is  not  improbnble  timt  thvy 
are  of  more  importance  than  has  commonly  bron  assumed.  Friodnti 
has  insisted  on  this.  Ho  found  them  almost  constantly  prmont  ia 
peritonitis  from  perforation  and  gangrene  of  the  gut,  and  of  srveral 
species.  The  ty))hoid  bacillus  hits  Iwen  found  in  the  |»erit4ineiira  in 
typhoid  perforation,  but  there  is  nothing  to  shew  that  it.  plays  any 
part  more  important  than  that  of  the  much  more  abundant  intestinil 
saprophytes  which  escape  ^vith  it. 

Disposing  Causes  of  Peritonitis. — In  what  has  1x^en  stoted  above  u  U 
the  bacteria  found  in  peritoneal  inHjunmationa,  nn  mention  biis  boon  made 
of  the  conditions  which  aid  the  bacteria  in  their  attack.  Oivaa  a 
sntfioiently  high  degree  of  vjnilence  in  the  bacterium,  no  dispoiiiig 
cause  ia  needful  The  more  virulent  forms  of  pyogenetic  coed.  »m 
notably  Sirrptorocims  pyoQtnfn,  retjuire  no  lulvontitioui  aid.     Exporimenl 
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imiead  provcti  ihat  mere  residence  in  the  pcritonenl  cnnty  greatly  increaset 
the  virulence  of  these  organiarae,  and  the  method  of  succeasive  passages 
through  this  ciivitj  in  a  sericd  of  animals  hHA  Itt-en  largclr  used  by 
hact«rioIogisM  to  increase  the  pathogenetic  j>owe«  of  various  microbes. 
M.'inv  uf  the  graver  instances  of  infection  at  |Mt8t-rootlem  examinations 
have  lieon  fntm  coses  of  septic  ]>eritonitiB  due  to  i>trrpUtrtKnis ]ni<tij<uts. 

But  in  the  cue  uf  organism!!  of  lessor  virnlonco,  snch  as  the  merely 
facultative  parasites  from  the  alimentary  canal,  disposing  conditions  play 
a  part  of  no  small  importance,  as  has  Iwen  proved  by  the  observations  of 
many  different  experimenters  upon  the  animat  body.  The  animal  hx- 
periments  are  8npp'^)t  u-d  by  a  number  of  clinical  facts  as  regards  human 
[jcritonitis.  Any  condition  which  hinders  absorption  fn>ni  llio  peritoneal 
cavity  gravely  impairs  its  first  line  of  defence,  leading  tu  the  presence  of 
a  stagnant  fluid  in  which  bacteria  can  multiply.  Any  preliminary  injury 
to  or  diseaae  of  the  peritoneum  may  act  in  this  M'.ty :  ascites  is  thus  a 
disposing  cause,  and  peritonitis  is  apt  to  occur  in  the  subjects  of  chronic 
nephritis.  In  the  next  place,  the  presence  in  the  peritoneal  cavity  of 
foreign  material,  not  readily  absorlicd,  may  provide  Iwcteria  with  a 
breeding  ground.  This  is  seen  when  blood  has  been  etfused  there. 
Mention  has  already  been  made  of  the  observations  of  Messrs.  Dudgeon 
and  Sargent  as  to  the  speeiiy  appuanincc  of  a  white  staphylococcus,  even 
when  the  effused  bliwd  may  be  assumed  tfl  liave  been  originally  sterile. 
Nfuch  more  must  the  idot  favour  bacterial  growth  when  organisms  are 
abnndanlly  present  from  (he  (irst  The  contt-uts  of  the  alimeiitar}"  canal, 
escaping  into  the  peritoneum,  have  undoubtedly  a  similar  effect,  so  that 
their  mere  mechanical  presence  plays  a  prominent  part  in  the  pmlnction 
of  perforative  peritonitis,  Barbacci  lays  stress  on  the  intestinal  gases  in 
this  connexion,  atid  brings  foi*ward  some  experimental  e\idence  in  support 
of  his  contention.  He  also  [Hjints  out  the  great  importance  of  the  con- 
tinuous reinfection  of  the  perilonenni  in  perforative  cases  by  the  frequent 
passage  of  intestinal  contents  through  the  aperture  into  the  already  intlame<l 
CR\ity.  He  exjwrimentfid  on  five  dogs,  closing  an  artificial  perforation  in 
the  gut  after  a  varying  number  of  hours,  and  proving  that  oarly  closure 
hiid  a  beneficial  effect.  Lastly  must  he  mentioned  traumatic  disposing 
CAUses  other  than  perforation.  Grawitz  has  strongly  maintained  that 
peritoneal  wounds  of  all  kinds  favour  the  prfMluction  of  peritonitis  by 
affording  a  nidus  for  hact^^rial  growth,  and  many  other  subsequent 
obser^'era  have  confirmed  this,  though  simple  well-appose<l  wounds  may 
have  little  effect.  The  tearing  of  iMJbesions  during  intraperitoneal  opera- 
tions may  thus  have  injurious  consequences.  Favoured  by  one  or  another 
of  the  disposing  conditions  which  have  been  mentioned,  it  is  well 
established  that  many  facultative  parasites  which  produce  no  inflamma- 
tory reaction  in  tlieir  absence  can  set  up  a  peritonitis  of  severe  nature. 

The  Cytology  of  Peritonitis. — The  nornuU  fluid  of  the  peritvneunt  is 
extremely  scanty,  but  contains  free  cells  of  several  distinct  varieties. 
All  nhsen'ers  are  agreed  as  to  the  frequency  of  occurrence  of  two  Idnda 
of  cell,  viz.  the  lymphocyte  and  the   large  hyaline  cell,  which  is  pre- 


sunmbly  of  local  enrloLhelial  origin.  Mwsr».  Dudgeon  aud  Rom  flstiiitttc 
tilts  latter  cell  at  70  p«i-  c«nt  uf  the  total,  and  tbe  lymphoc^to  *t  "fi 
per  cent  Moi'e  doubt  exists  as  to  tho  Mxvplnl  culls.  Karitbock  and 
Hiinly  aaaerted  that  finely  and  coarsely  gnimilar  oxyphil  culU  (polf- 
miclcAr  riontrophila  and  eosinophils)  formed  30  to  50  pur  cent  of  iJiM 
total,  Imt  l.itor  uhser^'ers  liavo  itul  i-uiifiriiH^d  this.  Pr.  Durham  admicu*! 
the  eoniiiophil  (mej^oxyphJl)  c^lj  as  iionnal  to  the  pcritoueuni,  Imt  ws> 
unable  to  find  the  polyimclear  neutrophil  (microxypbil)  uiulL-r  tumi»l 
conditions.  Messre.  I>udgoon  and  Uoss  could  ^nd  neither  %-anetr. 
Konthack  nnd  Hardy  describu  also  small  numbcr»  of  unstable  hasophfl 
calls  H8  prt'seiit.  There  can  be  no  doubt  that  the  varj'ing  rcsiUl*  reoordod 
depeml  in  part  n[H>n  the  varying  nJiiun>  of  the  ce}U  in  the  (liferent 
species  of  iininiHl  examined  :  most  of  the  'frnrk  hn»  Ixjeii  done  on  guinM 
pigs  and  rabbits,  but  on  tho  whole  the  cells  in  man  seem  to  corresponii 
fairly  ivith  thcj»c  seen  in  the%  aniuiuU. 

One  of  thu  mn^t  important  eontributiona  to  the  cytological  stutly  ot 
ptintoneal  iiifwrtions  m  that  of  Dr.  Durbitm,  and  bin  rosulta  are  in 
substAutial  acconi  with  thiwe  of  Uter  olworvers,  r.'j.  MiiRsrs.  Dudgeon  and 
Kow.  He  found  that  the  sctiueiice  rif  cvont^  when  a  wm-fntnl  do«e  «^'l 
liacteria  wa«  injected  into  the  peritoneum  of  animals,  wa«  aa  (oIIdvl 
In  from  two  to  five  minuter  tho  nnnnal  hyaline  and  eosinophil  cA\a  nf  the 
|H>ritoneiU  fluid  became  clumi«Kl  into  balls ;  the  l^\-niphcK;yiej»  rtmiaincd 
free.  Savt:  for  tboac  latter  cclle,  tbe  peritoneal  tliud  quiekly  becamf 
almost  free  of  colls,  and  this  stage  of  Icucupt.-nia  lasted  fur  nUrtil  an  boor. 
He  «loos  not  a^'ree  with  Metohnikoti  and  with  Kantbaek  and  ilurdy  thu 
this  phenomenon  is  due  to  disint^-grati"!!  of  tho  cells,  but  rcjxard*  it  li 
due  to  till.*  adboiiion  of  the  viscous  buIU  nf  valh  to  the  pcriumenl  BurlJus, 
ami,  in  particular,  t^j  the  great  omentum :  he  gives  good  rensons  for  fihn 
Imlief,  whieh  haa  sinee  iM^m  cnnfimu*d  by  othera.  During  the  leucopenio 
stage  the  amount  of  Hiiid  in  the  |>eriioneuia  sbewA  a  miuked  iticreaac 
Phagocyt<wis  is  abundantly  present  even  in  tbia  loucoponir  stagr,  pnivid»d 
that  the  organism  injeotetl  is  not  one  of  high  vinilence :  in  the  ease  (•( 
very  viruloiit  organisms  it  is  feeble  or  idneiit.  This  too  is  in  hartnuiij^ 
with  the  obscrvaciuus  of  othem ;  thus,  £.  C.  Kui»cuow  hns  found  that  tb» 
polymorphonuclear  leucocytes  of  the  bliKnl  are  uiwble  to  itigust  viruleat 
pneumococci  while  fully  able  to  deal  with  those  of  feeble  vindetieo. 
Thf  phagocytes  during  the  leucopenic  stage  are  mainly  the  hyaline  (endo- 
thelial) cells,  luid  they  are  active  despite  their  clumping  luid  wibereuct 
Ui  the  {leritonezd  surface.  It  w.is  even  fouml  that  cultiui:s  coidd  readily 
lie  obtainoil  frnm  the  omentum  (in  later  stages)  when  tbe  peritonoal  flnid 
vrns  Bterila  Alniuc  an  hour  after  the  injeeiinn  a  new  factor  Jip{M:ar«il 
upon  the  scone,  namely,  the  advent  of  {lulymorpbunuclear  leucfx-vtm, 
derived  frnm  the  blood-vesfiels.  These  iiicrcaoed  in  numl»er  up  to  M 
hours,  the  Huid  decreasing  in  amount  and  becoming  turbid.  Theec  cells 
arc  even  more  etticiont  ph/igncytes  than  the  hyaline  cell*,  and,  .ict-onling 
to  Messrs.  Dudgeon  and  Itoss.  play  an  even  moro  im)iort«iit  part  in  fr««- 
iiig  the  pcritonenm  from  micnxirganisma.     Dr.  Durluim  found  tlut  in 


tS^  16  hours  the  **  tuoci-ophii^ *'  of  Mcuhiiikuff  IfegAn  to  api)e)ir  in 
inci-eatiiiig  iiunibtira,  (Ifrived  undoubtedly  fnrni  endotheliid  proliferation, 
and  espocially  from  the  omentum.  Tht-jw  c^lls,  in  a  iton-fiitid  infection, 
complete  tbe  task,  devouring  not  onlj-  tjacteria  but  even  the  polyiuorpho 
nucicjtr  leucocyte?,  of  which  it  is  common  to  find  soveral  ingested  l>y  » 
single  tuHcrcipbiige.  In  fixun  4  to  6  d.iyB  tbo  perituneiun  thtn  >^raihi]illy 
returns  to  the  normal. 

The  \MrV  ptuyed  by  the  eosinophil  cells  has  iHieti  vartuualy  assesses) 
by  different  imtera.  Kanthaek  and  HHrdy  muinLiinol  thiit  in  the  frog 
the*6  colU  played  a  prolimin;iry  |»art,  discharginj;  their  eosinophil  granides 
upon  the  bacteria  and  in  some  way  damn^inj;  these  so  as  to  prepjire  them 
for  injieslion  by  the  more  actively  phagocytic  cells.  I>r.  Durham,  and 
also  Messrs.  Dudgeon  and  lioss,  are  unable  to  confirm  this.  They  admit 
an  iiicreaw  in  the  oosinophitn  in  many  caxes,  but  found  no  good  evidence 
of  the  flischarge  of  gi'anules,  and  it  scorns  clear  that  these  cells  have 
occasional,  though  feeble,  phagocytic  jKiwers.  In  experiments  extending 
over  more  than  80  animals,  Messrs.  Dudgeon  and  Uob8  found  that 
oosiiiophils  formed  over  l'>  per  cent  of  the  peritoneal  cells  in  *J0  cases, 
and  this  in  the  case  of  itfection  with  the  most  widely  different  bactciia, 
and  even  after  injectiontt  of  nomutl  salt  solution  and  cmuUioua  of  chalk. 

Such  arc  the  chief  cells  which  play  a  jKirt  in  acute  peritonitis.  The 
acti\ity  of  the  endothelium  is  manifested  by  the  rapid  budding  of  the 
cells,  especially  on  the  omentum.  It  should  be  added  that  in  tnberculon& 
peritonitiii,  as  in  this  form  of  inHaniniation  in  other  serous  cavities,  the 
small  lymphocyte  is  found  as  the  predoDiinant  cell  in  alt  but  eiirly  cases. 
Mr.  E.  A.  Ho«8  found  them  as  high  as  SO  per  cE-nt  in  the  peritoneal  Hiiid 
of  some  guinea-pigs  which  had  been  inocidated  with  Huid  from  mlwrculou* 
pleurisy.  Tlie  preponderance  now  of  one  form  of  cell,  now  of  another, 
de|>en<]s  doubtless  In  part  u|H)n  the  stage  of  the  innammation,  and  in 
jMirt  upon  the  special  ehcmiotaetic  properties  of  the  invading  Iwctcrium. 
ill  the  Case  of  the  onlinary  pyogenetic  orgiinisms  a  purulent  innHniuiation 
eiiBucs  if  suffn-ieiit  tinit*  elapse,  because  of  their  iiiiciwo  chemiotactic 
influence  upon  the  polynuclear  leucocytes.  fiuT  oven  here  death  often 
ensues  so  rapidly  that  there  is  no  time  for  «upi>uralion  iri  the  ordinary 
sense  of  the  term.  In  manv  cases  of  supjMjsed  sh(K:k  and  collapso  after 
laparotomy,  cultures  from  the  peritoneum  and  biwxi  raiiy  yii-ld  HtrqAfj- 
oiaua  jnitujtiies,  though  to  the  naked  eye  the  ijoritrtiieal  chunges  appear 
trivial. 

There  are  other  featttres  of  iicuto  pcritouiris  which  demand  some 
notice.  One  is  the  formation  of  a  fibrinous  cnogulum  fi-om  the  extided 
fluid  :  this  may  be  of  vast  service  in  chocking  tho  spread  of  micro- 
organisms, for  ihe  temporary  adhesions  thus  bi-ought  ahont  are  speedy 
and  far  in  advance  uf  perntaticnt  organised  oncis.  In  appendicitis  or  in 
threatened  typhoid  |>erforation  such  fibrinous  exudates  may  preserve  life 
by  \Tarrling  ofl'  a  general  peritonitis  shniild  perforation  stibsefpienily 
ensue.  There  are  other  forms  of  peritonitis  in  which  red  blood  corpuscles 
paae  in  tnun1>ers  into  the  peritoneal  cavity,  le^iding  tu  the  haemorrhagiu 


form  of  intUmination.  In  yet  uthers,  the  lutcten'a  j>rc«ciit  (eapecudl; 
S.  prolf-u,*,  and  nimerobia  bacilli  of  intestinal  origin)  may  cause  ptitriil 
cfaftnges  in  the  etfuscd  tliiiH,  whoncc  may  Arise  tlie  foul  and  putrid 
form&of  peritonitis,  somecimod  wiili  evolution  of  gas  into  the  peritonnU 
ca^-ity. 

1..H8tly  must  be  mentioned  the  formation  of  organtied  Hilhcsions,  ao 
common  a  feiituro  in  the  later  stages  of  peritoDoal  inttnmmution.  Th* 
histology  of  these  in  no  way  differe  from  that  soen  in  other  seitHU 
membranes :  it  is  a  question  of  the  develn]]ment  and  vascuUrisation  of 
fibrous  lisdut^.  Tlie  chief  matter  in  dispute  concerns  the  nature  of  the 
cells  which  develop  into  the  fibrous  ti^uo,  and  here  there  arc  two 
distinct  opinions.  On  the  one  hand  it  is  maintained  that  the  pv^ril 
endothfliiun  is  capable  of  a  metaplasia  into  connective  tissue,  on  the 
that  the  fibrous  tissue  is  formcl  by  T.he  immigration  of  young  cells  derivej 
from  pre-exifltent  cells  bclonp'ng  to  the  fibrous  tissues  and  not  to  tlw 
endothelium.  Kanvicr  hold  that  an  immediate  union  of  seroos  snufwei 
could  take  place  by  the  direct  conversion  of  cniiotheliuin  into  fibrous 
tissue ;  many  later  writers  have  shared  this  opinion,  wholly  or  in  part 
/./?.  Marchaiid,  Graser,  KololT.  On  the  other  hand,  Hinsberg  i^nnctudes 
that  the  peritoneal  endothelium  never  Iiaa  a  genetic  connexion  with  con- 
nective tissue.  Utssmaim  fuund  tliat  Uyers  of  InUurt  endothelium  can 
adhere  tu  one  another,  even  in  the  al>sence  of  1iact«ria  and  mechaaicaL 
irritation,  hut  only  loosely  :  for  firm  union  loss  of  endothelium  was 
ncc(!sstkry.  £ven  Oroser  admits  that  the  commonest  form  of  pcritooetl 
adlicsion  is  by  niiion  of  the  sub  -  endothelial  layers  after  loss  of  the 
surface  endothelium.  The  miciirrcnce  or  non-occurrence  of  a  direct  meta- 
plasia of  enilotholium  into  fibrous  tissue  is  thus  not  finally  settleij,  but 
it  is  at  least  probable  that  the  more  important  elements  forming  pe^ 
nmiient  fibrous  adhesions  are  the  descendants  of  connective-tissue  eelU. 
In  the  au^  of  aseptic  foroi^^n  bodies  in  the  peritoneum,  the  san-uundiDg 
cells  may  shew  large  syncytial  masses  or  giant-cells  :  the  cudothulial  origin 
of  such  masses  is  not,  improl>ahle. 

In  conclusion,  a  wonl  may  Iw  added  as  to  the  pathological  basis  of 
the  symptoms  and  upshot  of  cases  of  acute  peritonitis.  Afi^^r  what  bas 
been  said  as  to  the  dminago  of  the  perilononl  cavity  into  the  lymfdiatic 
system  and  thus  indirectly  into  the  bloody  it  is  no  matter  for  surprise 
that  a  septic:iomia  should  be  present  as  a  terminal  event  in  a  large 
numf»er  tif  casps.  Sirpptococci,  colon  batilH.  and  other  orpuiisms  am 
recoverable  from  the  heart's  blood  in  many,  perhaps  in  all,  coses  of  fatal 
acute  iH^ritonitis.  Libmnn,  however,  who  examined  the  hloo<l  of  somr 
25  cases  of  peritonitis  during  life,  was  unable  to  find  l>acleria  to  any 
instance,  though  in  mmv  cases  the  examination  was  mtuh  shortly  liefore 
death.  In  srjmo  of  the  most  rapidly  fatal  ca$os  the  peritoneal  lesion  is 
trifling  to  the  nakctl  eye,  though  manifetit  enough  to  thr  Kicteriobigirti 
the  disease  is  essentially  a  septicaemia,  with  the  peritoneum  nx  n  portal 
of  eritry.  Conversely,  a  peritonitis  is  a  common  secondary  event  in 
any  acute  septicaemia.     In  other  cases  of  peritonitis  the  constitutional 


phenomena  appear  rather  u(  a  tuxic  nuturu  dejKiitlunt  upon  the  alifiorption 
of  decomposition  products  from  the  peritoneuni.  Barbacci  has  gtiidicd 
the  histolo^cAl  changos  in  various  organs  in  perforative  peritonitis,  and 
finds  difiiiau  and  focid  nt-croiic  changes  in  the  liver,  sple«n,  and  lymphatic 
glands,  but  tiS|wcially  in  thu  kidney,  which  hu  HtiribuLcA  to  iibi^urliod 
t«>xic  product*.  The  fat^il  event  in  acute  peritonitis  may  thus  depend 
either  ou  seplicaomic  or  toxic  conditions. 

F.    W.    AMDltKWES. 
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F.  W.  A. 

i  Channels   of  Mlcrobic    Invasion.  —  Accepting  the  amse  of   acute 

I       peritonitis  in  nmn  to  be  hiiciurial   infection,  the  (question  next  arises  by 

what  means  or  by  what  cbaunols  tlocs  the  invasion  by  the  micrtM^rganisms 

take  place  1 

I  By  l)w  tenu  "iliffiMa"  ia  ineiuit  a  poritoDitls  wliidi  U  not  liiultml  \a  oii«  reginti  of  tlir 
abdomctt  lijr  adlintiatia,  tmt  Kprriulx  tanrv  or  Iom  over  tlip  Rdtlra  cavity  iiiilil  tt  iiiny  lieeaiiin 
" fCDtMnl."  A«  thu  latter  conilitian  uaii  only  (m  axt-rtaiuin!  t'V  iii«p«clioii.  eiUier  al  o)>«ni- 
llon  or  after  deatli.  nii<!  ii  Imt  llie  innti  i:niitplflrly  iIiITiimmI  furiu,  tbv  ux[iri^(Ht(>  "ilitTiup" 
and  "gdwnl'*  will  \>v  umiiI  ivitboui  dUtinctioo  iu  tbc  following  article. 


AOUTE  DlFFlSK  PeIUToNITIS  ' 
By  W.  II.  Allchix,  JI.D.,  K.I{.C.r. 


('I)  The  simplest  and  most  obvious  ti-iiy  in  which  the  patbogtaeue 
mierobti  nikiy  obUiiii  uiitruncB  to  the  pcritoneHl  cuWty  is  by  h  lUkb  or 
Bimilar  injury  Lh»t  ^hall  have  penetiatod  the  HUlominal  wnll  iin<l  eRub- 
Itshed  a  eommnnication  inth  the  semus  sac.  If  the  risi^era  sbntilil  bait 
esc-iiH))!  (lunia>;L>  by  the  wound,  the  wojiihmi  and  the  pASSAge  it  htis  nuule 
nmy  be  fairly  rc^^anled  aa  ihi>  menus  of  infection  'ib  extra ;  whilst  if.  for 
instance,  thu  .stftiuHcb  or  tuto-stino-A  iii'm  liitui  injurcil  the  Itkclihuoil  of  • 
peritJ.>niti«  bein};  sot  up  hy  iuviwion  from  iheidinK-tiitiry  tract  is  prupurtioo- 
alely  iuci-oasod,  and  more  especially  if  Uic  ii^ury  have  gone  beyond  a 
nLcr>B  cuiitusion  of  the  viscus  ami  have  caused  perforation.  "  Some  cxptfV 
menta  on  luiimaU  dhow  that  uruUtr  specially  favoumhle  coixlitiona  peii 
tonitiH  does  not.  noceaiarily  follow  the  traumatic  form  of  inicsliiul 
jicrforfllioti  (for  instance,  when  the  perforation  16  closed  by  the  omeatuin, 
or  when  the  [JcrfurateJ  bowel  h  empty  and  becomos  vi^jroualy  contracted): 
in  cliniciil  pmctice  thiis  uccidenuil  prevention  of  secondary  |>enu>niti8  li 
so  tare  that  it  can  hardly  bo  taken  into  consideration"  ^Nothnng«l). 

(A)  That  acute  peritonitis  may  occur  in  connexion  with  various  in- 
Hammatory  conditions  of  the  abdominal  viscera  bul  without  obvious 
breaches  of  continuity  of  the  organs  is  sufticiently  familiar.  Without 
doubt,  appendicitis  is  the  most  fre<|Uent  cause,  when  tho  defenaive 
measure^  on  the  pni't  of  the  peritoneum  Irnvc  failed  to  coulitie  the  retnlta 
of  the  appondicuhtr  mischief  to  the  immediate  neighbourhood,  as 
may  1>e  the  case  when  the  infection  is  n(  ]>eculiar  virulence  or  when  a 
Hhrinous  oxndato  has  not  been  formed  in  respond  to  the  irritaat. 
Ordinarily  an  invasion  of  the  jicritonuum  by  orgunittnui,  tluit  make  their 
way  through  an  iiittanieil  appendix,  gives  rise  to  a  lucaiiserl  (>erih>niti> 
or  abscess,  sufficient  time  in  such  circumstances  being  alT<irdfd  for 
the  requisite  proicctioo.  The  \'ariou6  forms  of  acute  inu'^tinal  oltttrac- 
tion  are  most  likely  to  lead  to  a  peritonitis  that  may  be  gcner^  or. 
if  more  gnuhiitlly  induocil,  uf  a  localised  character.  A  bncterio1<^aU 
examination  of  100  cases  of  intestinal  ob^tniction  by  Mei^srs.  .Dud^seoo 
and  Sar^enl  shewed  tho  presence  of  micri^MU-gaiiisms  in  nearly  lialf  the 
cases.  Separating  these  into  two  groups  nf  47  cases  of  Atmngulatfid 
hemia,  and  53  of  other  forms  of  occlusion,  they  found  that  33  p«r  cent 
of  the  former  were  infective,  micro-organisms  being  obiouned  either  from 
the  dnid  in  tho  sac  or  from  the  surface  of  the  bowel,  and  •'ifi  [n-r  cent  of 
the  latter  yielded  some  form  of  pathogenetic  ndcrolw.  But,  whilst  in 
strangtdatoit  hernia  there  is  a  steady  increase  in  the  profiortion  of  infected 
cases  with  the  incrensc  in  duration  of  the  strangulation,  among  the  other 
forms  the  proportion  was  markedly  hit;her  in  the  aeutcr  cmmb.  They 
explain  this  discrepancy  by  supposing  "  that  tbe  more  frequent  aterility 
of  strangulated  hernia  is  due  to  the  relatively  smaller  area  of  tntcstiat 
available  for  examination,"  for  they  believe  that  the  organiRms  escape  not 
only  at  the  site  of  most  sevoi-u  ijanmge,  but  also  in<m  all  ports  nf  the 
liowel  as  it  becomes  inflamed  and  diateoded.  Further,  they  attribute 
the  more  acute  symptoms  obaerretl  in  obstruction  of  the  small  u  eom- 
pare<l  to  the  large  intestine  as  being  due  in  ptu-t  to  the  fact  that  perilotiMl 


infectiou  Likes  pbice  more  nipidljr  from  the  fornior  than  from  the  Utter. 
Ill  the  less  acute  coses  they  rogiird  the  poritoneum  as  possessing  ihn  po^i'er 
of  dealing  with  ihe  organisms  that  up[icarc<]  in  the  earlier  stages,  and 
bvrice  such  cases  are  more  fro»|itcntly  uterilc.  By  far  the  mo8t  frctiucritly 
occurHng  orginisntH  wen?  a  white  staphylococcus  and  the  HariUxij.  njli. 

A  imralwriif  caaea  (10,  21)  have  been  recorded  of  a  general  pcritonitia 
«nper\'oning  upon  enteric  fevei*  n-ithout  any  perforation,  or  coincident 
dieeaae  uf  the  ap{icndix,  the  pathogenetic  orgajiiimK  having  travenutd  the 
wallx  of  the  damaged  ititeAiine.  It  aUu  appejirs  that  all  hut  the  mildest 
degi'eee  of  inflammation  of  the  gaetro-intestitml  mucosa  are  capable  of  so 
dinitriishing  the  rc^jtsting  power  of  the  wall»  of  the  canal  as  to  permit  the 
pjissiige  uf  the  infective  agents,  and  it  is  jxissible  that  the  same  result 
may  follow  from  itovure  cholervrttitii^,  although  it  ie  more  usual  tlmt  a 
chronic  form  of  peritonitis  with  the  local  formation  of  considerable 
adhesions  should  then  be  established. 

Among  the  exceptional  causes  of  peritoneal  intlammation  to  be 
included  within  this  group  are  suppurative  pylephlebitis,  and  phlebitis  of 
the  umbilic-'d  vein  following  on  infection  »(Mm  after  birth — thp  w^iui]  tause 
of  pcritDuitia  iu  the  new-born. 

if)  The  must  acute  and  severest  cases  of  dilTuso  peritonitis  arc  attri- 
butable to  perforation  or  rupture  of  the  hollow  vigcera  or  the  bureling  of 
an  aV»sce»s,  with  escape  of  their  contenta  into  the  peritoneal  sac.  Here 
again  the  appendix  is  by  far  the  most  conuiion  source  of  the  mischief ; 
perforative  ulceration  or  gangrene  of  this  ittnicturo  being  of  frequent 
occurrence.  Next  in  order  of  frequency  are  i>erforation  of  the  stomach, 
duodenum,  and  ileum,  concerning  which  it  may  Iw  said  that  gastric 
ulcer  is  oftcnest  the  cause;  the  corresponding  lesion  in  the  duodcniun 
owing  to  the  anatomical  amuigomcnt  of  the  6rat  {uirt  of  that  orgiui, 
where  the  peptic  lUcer  is  usually  situated,  may,  if  on  the  posterior  wall, 
lend  to  a  locatistxl  abscess  in  the  post-pcntoneal  tisaue  instead  of  bursting 
into  the  general  peritoneal  cavity.  Among  the  various  causes  of  intestinal 
ulcemtion  much  difference  ex'mtn  a«  to  the  liability  ut  |Ktrf< nation,  the 
tyi)hoid  lesion  being  that  most  prone,  although  as  the  result  of  the  opera- 
tion uf  gu«tit>-entei-f>$tomy  a  considerable  number  of  perforating  peptic  ulcers 
have  l>cen  recuttled  in  the  small  intestine.  In  general  it  may  be  stated 
tbiit  the  infection  of  the  peritoneum  from  the  intestine  is  clinically  more 
virulent  in  character  than  that  frtjm  the  stomach,  the  contents  of  which, 
when  consisting  only  of  the  normal  Rncrctions,  may  l»e  almost  or  quite 
sterile,  and  hence  it  is  that  recovery  may  have  folluncd  from  gastric  per- 
foration. Malignant  growths  in  the  course  of  their  destructive  advance 
may  determine  a  rent  in  the  wiill  of  the  bowel,  nftener  in  the  large  than 
in  the  small  intestine,  but  this  accident  is  commonly  gradual  in  occiurence 
and  thus  allows  time  for  locali-iation  of  its  effects  by  adhesions.  The  gall- 
bladder and  main  btle-ilucts,  the  puncreatic  iluct,  or  the  ureter  may  aluno 
give  way  under  (M^mlitions  of  intlammation  and  ulceration  extending  oat- 
wards  from  their  mucous  surfaces. 

Aft  the  result  of  obstruction  or  gangrene  the  bowel  may  rupture;  this 


may  also  tjap{H.'u  to  a  [>yo»il|Htix  or  to  a  suppurating  ovnruui  or 
cV8l  with  coiiseijuent  extensive  inf«ciiou  of  the  peri  ton  en  rn.  A  Ukc  ratuU 
will  follour  from  the  bursting  of  an  abscess  of  the  hvor,  {Muicread,  splMii, 
or  kKliiey,  or  of  a  suppurating  lyniphutic  gland,  or  of  a  perimutric  abM««, 
ui-  uf  ;tti  empyema  or  puluuuury  ubitceaa  thai  baa  extended  bhrotigh  tha 
(ImpliRigm. 

(li)  L)iie  to  thu  gpticial  anatomical  condition  in  the  foniulo  permitt 
communication  between  the  peritone^^l  sac  and  the  exterior  by  the 
ends  of  the  Fallopian  tu1>es ;  it  is  desii'ahle  to  cODsider  p«ritonicia  caiucd 
by  infection  via  this  rhaiinel  sep;irately,  since  it  is  responsible  for  U« 
majority  of  the  cases  of  ]>critoniti8  in  females.  The  liability  to  inflamma* 
tiori  of  the  genital  pitstjagou  in  fetualcs,  and  particularly  to  thai  form 
determined  by  the  gunococcus,  menstnintiuii,  and  jiiinuritiun.  are  uicb  and 
all  circumalancei!  that  in  ditlcrent  dcgi'eeii  favom-  the  occurrence  of  [leri- 
tonitis,  both  acute  and  chronic^  general  and  local. 

It  will  be  observed  that  in  all  the  fore^ing  cases  the  onset  of  peri- 
tonitis is  secondary  lo  mischief  olscwhci'e,  and  the  question  now  arisa 
whether  a  priiruiiy — or  as  it  haa  been  commonly  termed  idiopathic — 
inflitmnuition  of  the  serous  membrane  can  occur.  Before  the  liaetehal 
uatni-e  of  the  malady  was  understood,  many  eases  were  rcpiniod  iu  this 
light,  but  with  increajMfl  knowledge  the  limits  of  the  group  have  very 
considerably  shrunk  until  there  are  those  who  now  deny  the  existence  of 
an}'  but  sAitondoj-y  casea.  It  must  be  admitted,  however,  that,  for  muit 
l^issibly  of  mure  precise  iitfonmition,  etises  of  peritonitiii  now  and  Lhm 
occur  which  cannot  be  referred  lo  any  of  thu  gi-oupti  Klrewly  indioatvd. 
But  in  thou  exceptional  instances  in  which  even  examiiuition  after  death 
fails  U>  reveal  a  source  for  the  infection  of  the  peritoneum,  it  niuat  be 
remembered  that  microscopic  damage  to  the  wall  of  the  Iwwol  aod 
especially  of  the  appendix  may  ^ufTice  to  allow  the  passage  of  inthogrnccic 
organisms,  and  on  the  other  hanil  that  such  organifims  after  setting  Dp 
the  inflammation  may  bo  iso  disiHwcd  uf  by  the  peritoneum  as  to  give  no 
evidence  of  theli'  existence,  with  tlie  result  that  the  peritonitis  is  looked 
upon  as  idiiifHithic  and  of  cbemiciil  citu^ation  ;  Assumptions  that  cannot  he 
definitely  proved  or  disproved,  but  that  are  in  the  highest  dogTM  in 
probable  in  view  of  known  facts. 

The  as.sucialion  of  peritouitiir  with  the  exanthemata  and  other  acute 
infective  dise-iacs,  among  wliich  is  to  "be  included  rheumatic  fever — an 
extremely  nire  occurrence, — was  formerly  looked  upon  as  being  much 
closer  than  preseiu-d.iy  experience  warrants.  In  some  nf  these  affectioM 
the  intestines  or  other  visceru  arc  ocaisioiudly  infected,  and  the  explana- 
tion of  any  peritonitis  that  may  arise  is  obvious  ;  or  it  may  be  thai  there 
is  some  local  lesion  in  the  lungs  or  pleurae  whence  in\'a8ion  thmugh  tlie 
ditiplinigm  may  iwssiMy  tiikf  place  {rui^  also  p.  899). 

Morbid  Anatomy. — A  condition  of  disease  which  is  altributaUft  to 
such  diverse  cause:^  iis  is  acute  jwritonitiii,  which  exhibits  «tirh  ditTe 
in  ita  onset,  extent,  and  course,  In  likely  to  manifirst  a  cnnsidtimble 
of  variation  in  the  structural  changes  met  with ;  aiul  so  it  is.   XevertbelfiMi 


in  ihoir  main  fotturee  the  morbii:!  appearances  coDforni  to  such  w  obtAi'n 
in  the  iiiflaruiuatioii  of  the  scruus  membmuc-s  generally.  Il  may  lie 
premised  tbul  ctTlaiii  i]iscrti[Minci«H  appear  in  lh<s  accounU  given  hy 
diffei^nl  autfaoriiiea,  and  that  thesR  would  seem  to  depend  upon  the  con- 
ditiona  under  which  the  ohservatioriH  were  made — whether  the  appcarancea 
recorded  were  such  as  were  recognised  dming  life  when  the  aUlomen  was 
npeiietl,  or  whether  thoy  were  deKcribed  from  what  wju  seen  after  death. 

The  tirst  and  roost  obvious  departure  from  the  normal  to  be  found  is 
a  stale  of  ht/pfiafmia  of  the  serous  membrane,  most  marked  in  the  neijih 
bourbood  of  the  causal  lesion,  and  to  a  much  greater  extent  over  the 
meaenterieji,  the  omenta,  and  the  visceral  layer  of  the  peritoneum,  than 
over  the  [tanetal  iKirtion,  and  especially  prominent  along  the  intestinal  coils 
where  they  are  in  contact  with  each  other.  It  is  not  always  easy  accurately 
to  gauge  the  degree  of  the  hypurafniia  pi-oeent  in  any  ciisc,  since  this  gives 
rise  to  a  totally  difi'eront  appearance  before  death  to  what  is  presented 
afterwards,  and  it  should  be  estimated  by  what  is  apparent  when  the 
abdomen  is  first  opened  during  life,  for  the  exposure  and  handling  of 
the  \'isceiti  quickly  determine  an  increase«l  vascularity  rpiite  aiMii-t  from 
that  due  to  the  inKammatory  state.  In  juMition  tu  the  injection,  it  is  not 
unusual  for  small  hiieraorrhages  to  be  wen  in  or  immeiiiat^ily  beneath  the 
serosa.  In  the  fidminant  easi^i^  of  the  diseai^e  nothing  beyond  thest* 
vascular  appearances  is  to  bo  found,  death  taking  place  before  there  is 
any  visible  change  in  the  tissue  elements. 

The  peritoneum  in  the  earliest  stages  loses  its  bealtliy  glistening 
apjieaninw,  and  asfiumci  a  didl.  o)NU|iie,  greyish  look.  It  Incomes  swollen 
and  oetlematous,  ao  that  it  can  be  stripped  off  the  std>jacent  stnictures 
with  greater  facility  than  in  the  normal  etate.  The  endothelial  colls 
undergo  cloudy  swelling  with  proliferation  of  the  nuclei,  and,  being  shed 
to  a  greater  or  less  extent,  thus  give  rise  to  some  of  the  phagocytic 
elements  found  in  the  exudate,  leaving  the  peritoneal  surface  proportion- 
ately denuded.  The  lymph -spaces  ore  tilled  with  fluid  and  the  subjacent 
tissites  shew  a  general  .^^mall' celled  and  serous  infiltration  which  ext^'uds 
to  a  variable  depth  into  the  siibsCnnce  of  the  organs  covered  by  the  serous 
membrane.  The  cells  are  derived  partly  from  the  leucocytes  of  the  blood 
and  partly  from  the  division  of  the  connective-tissue  corpuscles  ;  some  red 
blooil-relts  and  fibrin  cjin  also  be  recognised.  Tliese  changes  are  most 
prominent  over  the  omentum,  and  somewhat  less  over  the  viscenil  layer 
generally,  spreading  obviously  from  the  site  of  entranc<>  of  the  infection. 

As  a  result,  no  doubt,  of  the  greater  severity  of  the  inflammatory 
process  in  the  peritoneum  covering  the  intestines,  tbcse  organs  shew,  as  a 
nile,  more  in  the  way  of  morbid  changes  than  do  the  other  viscera.  The 
tiflsties  of  the  iutestimd  wall,  apart  from  round-celled  infiltration  which 
may  extend  through  into  the  mticosa,  are  oeileroatotiH  and  swollen, 
becoming  soft  and  very  easily  torn.  Sometimes  the  mnsculur  fibres  an- 
degenerated  and  necrotic,  bu^  except  for  their  greater  frialiility,  are  often 
not  manifestly  altered ;  but  degenerative  changes  in  tl>e  intrinsic  ner^-e- 
ganglia  and  plaxuses  have  been  demonstmlcd.     These  alterations  in  the 

VOL.  lU  3  N 


intestinal  wall  may  ba  in  pai't  regponaible  for  the  distenaiuu  and  panljna 
of  the  intestines  which  art>  such  striking  cbanicteriBtics  of  the  disease. 

Of  cLo  intlammatory  proJitcts  tho  earliest  to  appear  is  a  fibrinons  litm 
disposed  more  or  less  completoly  over  the  inflamed  area,  ranging  la 
amount  from  such  as  may  Itutd  to  a  mere  sLickintNis  of  Uie  aurfatn  lo 
patches  of  considerable  tbickness,  filling  the  interstices  between  contigueai 
coils  of  intestine  and  forming  layers  over  the  liver  and  spleeii.  Tb«  ad- 
hesions betvec^n  the  various  structures  may  be  of  the  slightest,  or,  if 
several  days  have  elapsed,  may  be  sutlicient  to  require  some  force  to 
sepiirate  the  cohering  parts.  Of  a  yellowish  colour,  tJie  surface  of  this 
"  inttammatory  lympb  "  nuiy  be  rough  and  honeycombed,  wbibt  flakes  ol 
similar  material  are  free  !u  the  fluid  exudate.  The  btood  is  the  chief,  if  otA, 
the  solo,  aourco  of  thin  material,  which  leaves  the  capillaiiea  as  a  cot^ulable 
plasma  and  then  provides  tbe  tibrin  elements.  Xeimiann  and  other?  bare 
cotisiderud  that  another  source  of  the  fibrin  is  tho  Kubendothclial  coo 
nective  tissue,  which  is  described  as  swelling  up  and  becoming  byalinr, 
undergoing  what  ia  termed  a  "  fibrinoid  degeneration."  (See  art.  **  Tnlbua- 
mation,"  Vol.  I.  p.  766.)  It  is  important  to  realise  tlut  this  6bnDi)iu 
layer  lias  a  distinctly  protective  and  beneficial  function.  The  absorption 
of  toxic  matcriid  from  the  peritoneal  cjtvity  is  more  or  loss  uroated  hj 
the  interposition  of  fibrin  between  the  sernna  aac  on  the  one  hand  and  tfas 
blood-vessels  and  lymphatics  on  tho  other.  Further,  by  tho  coating  it 
forms,  it  preserves  the  endothelium,  uiMin  the  integrity  of  which  dcpeods 
tho  8ubso«|uent  absorption  and  removal  of  the  adhesions  formed  by  tbe 
"lymph,"  a  point  of  no  small  momeuL 

Together  with  tho  fibrinous  exiulato  there  is  pDure<l  out  a  HdkI 
exudate  seldom  very  large  in  amount,  and  usually  in  quantity  frum  tea 
to  tbiily  ounces — sometimes  even  less.  In  ebinictcr  the  fluid  is  serous, 
of  a  specific  gravity  of  aliout  10)5,  and  contjuning  2  to  5  [)er  cent  of 
protein.  Seldom  perfectly  clear  in  appearance,  it  is  generally  more  or 
less  turbid,  from  ihe  presence  of  leucocytes  and  granuUr  dt^bris  up  to  tbe 
condition  of  tjeiiig  purulent,  although  pus  occurs  more  eonminidv  in 
localised  pcritonitin  than  in  the  dilfu^e  form.  A  sponuineotisly  coagulablv 
fluid,  flakes  of  fibrin  arc  found  in  it,  enmeshing  tbe  cells.  forouMg 
yellowish  or  yullowish-grcou  masses  of  all  sizes.  (For  the  oytologjr  of 
peritonitis,  fide  p.  905). 

Besides  the  several  appearances  already  mentioned,  the  exnilntiwi 
may  be  more  or  less  deeply  blood-stained,  especiidly  when  the  cause  uf 
the  |)eritonitis  is  one  associatcij  with  much  congestion  of  the  serosa,  nicb 
as  iutuasuseeption  or  atmngulatiou  of  the  bowel  or,  as  will  l»e  snluct^nentlr 
noticed,  in  the  presence  ni  tuberculosis,  or  more  especially  tif  malignaat 
disease.  When  the  inflammation  is  consequent  on  gangrene  of  tbe 
appendix  or  other  viscus.  the  efliision  is  apt  to  bo  sanioiis  anil  ntTiimnre, 
though  thin  condition  may  also  follow  less  severe  lesions  and  W*  luxjugbt 
about  by  the  passage  from  the  lumen  of  iho  bowel  of  certain  anaerobic 
bacteria.  In  sueli  cases  the  ^>eritoueum  itself  is  likely  to  be  D«Kro«o(L 
When  the  peritoneal  exudatiuu  is  of  this  putrid  charBctcr,  gu  is  oftea 


I 


present,  and  tbi»  vritbouc  perforation  of  tho  iatosliiies — which  event,  of 
ooune,  givtid  riiM  to  this  comJition.  To  similar  uiiacrobie  microlivs  the 
presence  of  tlie  giia  is  then  (hie.  A  feciileiit  odour  nuy  He  communicated 
to  the  uxiidation,  t:«peciAllj  when  it  is  encysted,  hy  tmnsmission  nf  gases 
from  the  intestinal  oantil  without  direct  comniiiniciiiioii.  A  rfmarkalde 
CASC  in  which  wAx-like  miisacs  composed  of  fut  iiud  li)iriii  were  found  in 
th«  exudation  has  hnvn  R'fMjrtfid  (Pomk  and  Diinint«).  Aitar  death  it  is 
usual  to  find  that  the  exnd;ition  has  gritvitated  into  the  most  dependent 
part«,  especially  into  the  pelvis ;  but  during  life  it  is  somewhat  more  dis- 
tributed iimong  the  coiU  of  intestines  and  among  tho  other  viscera,  being 
kept  so  «lisirihuted  by  the  movement*  of  the  bowels.  Sir  F.  Tn'ves, 
from  experience  at  operations,  found  the  greater  portion  of  the  fluid  in 
the  loios.  When  tho  amount  is  very  excctwive,  the  intestines  are  dis- 
placed, and  often^r  over  to  tho  right  side.  Consistent  with  the  view  that 
definite  eommunicatiouH  existed  between  the  {)oritonea1  cavity  and  the 
5»l)jacent  lymphatics — stomat,! — chiefly  over  the  diaphragmatic  surface 
and  the  omentum,  it  has  been  nssTimcd  that  tho  Accumulation  of  fluid  was 
iu  great  measure  dependent  uj>on  the  blockage  of  these  upei-tures  b}-  the 
fibrinous  exudate  But  since  these  apertures  have  been  recognised  to  he 
artiracts  (Miwcatello,  MacCalluni),  the  elYusion  must  ho  attribnted  to  some 
altoration  in  tho  pcrraeubility  of  the  serous  membrane,  or  other  &tructures 
intervening  iHitweun  the  bkHKl  and  lymph  currents  and  the  abdounnal 
cavity,  which  diminishes  the  normal  ab8or)>ent  at]>acity  of  the  peritoneum. 

Should  tho  p.'itirtnt  recover  or  live  sufficiently  long,  tho  wholo  of  the 
inflammatory  products,  fihriuous  or  fluid,  may  be  completely  absorbed, 
that  is  if  the  enduthelium  have  sufTercd  }»ut  Uttlc  or  no  injury  ;  or  the 
fibrinous  exudate  may  become  organised  into  fibrous  ailhesions,  varying 
in  their  fimnioRs  and  extent  from  merely  delicate  threads  to  membranous 
films.  U  the  efTusion  have  been  haemorrhagic,  some  pigmentation  of  the 
peritoneal  tissues  may  long  remain.  An  exception  to  the  total  dis- 
appearance must  be  made  in  tho  cose  of  pundent  exudations,  which, 
undergoiug  iiispissation  and  fatty  change,  may  leave  cuscoue  maF^cs. 
Very  fre*iucntly,  h'lwever,  tho  pus  buiTows  in  diflerenL  dirwlioris,  some- 
times into  the  intestine  or  bladder  or  through  the  abdominal  wall, 
preferably  at  or  in  the  neighbourhood  of  the  umbilicus,  forming  an 
intractable  fistula.  This  lust  issue  specially  occurs  in  children  when  tho 
infection  i.-^  puemnococcal,  but  it  also  happens  in  puor|K-nd  peritonitis. 
These  modes  of  e3<:ii(>c  of  the  pus  from  the  |«ritoneal  cavity  may  lake 
place  when  the  exudate  iA  free  in  the  serous  itac,  as  well  as  in  the  more 
frequent  condition  of  an  encysted  abscess. 

In  the  form  of  the  disease  described  as  '*  progressive  fihrino  pnnilcnt " 
there  are  numerous  foci  successively  developed  from  a  primary  inflam* 
mAtor}*^  area,  and  form  small  collections  of  pundent  or  sero-purulent 
exudation  more  or  le-ss  confined  by  iidhesions.  b.Mwecn  coils  of  intestine, 
or  Ir'Iwcou  the  intestines  and  the  iwrietes.  The  firmness  of  the  adhesioits, 
which  are  frwiuently  pigmented,  vuriM  with  the  duration  of  the  disease. 

There  remains  to  be  mentioned  that  somewhat  rare  couditiou  known 


as  *' poIysero$iri8  "  or  "polyorrhotnenitis,"  in  which  several  of  the  wnw« 
incmbititics  are  sticccsiiively  tlic  smtts  uf  induminaiion,  one  uf  them  bciitg 
the  perilunaum.  The  pericHitliuni  and  {ilunru  uni  fru^tientiy  iiiTect«(i  u 
the  result  of  sevei-ul  forma  of  infection,  especially  tlie  rheumatic,  thougli 
this  ficUlom,  it  ever,  affects  the  peritoneum.  Exchiding  tnberralccu, 
vhich  more  often  Iciids  to  a  8u)>HCUto  or  chronic  affedion  of  the  wveo] 
serons  nieinbnuies.  tliete  nrv  still  .-i  iew  ejLiii»  in  which  the  ptiritiMutuiu, 
cither  t>efore  or  after  the  pleura,  is  the  euhji^-ct  of  pneumococcal  or  nreptu- 
cocL-al  invasion.  In  such  the  posl'morlcm  ap|)earaiices  conform  to  whai 
has  been  dcacribed,  with  the  addiliou  of  similar  morbid  changoa  in  Uw 
pleura  or  pericardium,  or  in  Itotb. 

Symptomatologry.  —  Although  the  c;tuso  of  acute  jwritonitia  t* 
unifoi-nily  hactoiial  infection,  without  which  the  disease  doea  not  arwe, 
there  nuverlbelcst)  follows  a  great  variety  in  the  range  of  rcsultini 
symptuma,  )}oth  in  their  individual  intcntiity  and  prominence,  us  well  u 
in  the  general  condition  of  tho  patient.  These  ditreri'nces  may  be  referred 
to  one  or  other  of  the  following  oircumstancos,  or,  it  may  bo,  to  flom- 
binations  of  them  : — (i)  Tho  special  fonn  of  infcctioa  ;  (2)  the  mode  o( 
infection  ;  and  (3)  the  personal  factor  represented  fay  the  age  and  conditinn 
of  the  individual. 

(I)  That  the  range  and  severity  of  the  eymptoma  we  Utpif 
depondont  on  tho  special  form  of  microbic  infection  has  become  deul; 
demon8trat''d,  imd  to  some  extent  the  various  orginiamB  met  with  in 
assnciatinn  with  acute  peritonitis  may  bo  ranged  in  order  according  to 
the  violence  of  their  etfccta.  Thus,  those  cues  which,  from  the  oiw^ 
whelniini;  suddenness  and  seventy  of  their  onset  and  course  have  him 
termed  fidniin.ant,  invariably  yield  cultures  of  SfrepUKocau  pyi/gnuji,  wbDil 
a  white  staphylococcuis  is  rnnnected  with  the  mildest  cases.  The  gnni^ 
coccus,  when  a  pure  infection,  also  appears  to  determine  symptoms  of  a 
niodcnito  chanicter,  whilst  tho  pnoumococcus,  wliich  is  reepon§ible  for  a 
large  proportion  of  the  acute  pcritonitides  occurring  in  children,  e^ieciilly 
girls,  is  far  more  serious  in  its  efTects-  Of  the  HafUlHS  mli  there  «rr 
several  strains  that  differ  in  their  degree  uf  pfithu}<enettc  rinilcnce 
"The  colon  bacillus,"  aay  Messrs.  Dudgeon  and  Sargent,  " appears  to  Ic 
le»  virulent  than  the  liadJlwt  pi/oeytuwaf  when  preecnt  in  the  peritonoU 
cavity  in  peritonitis,  and  is  certainly  much  less  \-inilent  than  the  Strtftt- 
coccus  pyo^icnts.  If  present  alone  in  the  pciritoiicfd  exudate  *nt  a  dieUnct.' 
then  the  prognosis  is  extremely  grave,  whilst  if  the  phagocytes  are  all 
degenenkted,  then  the  pm^nosiit  is  practic^tlly  hopeless.  If  this  tvg^itn 
is  present  tt:igether  with  the  Shjtfu/loeoccus  iilhn.';,  then  the  prognosis  is  ItM 
grave,  although  still  very  bad ;  if,  however,  the  Sta/ihvl'f'^us  oUmM  bu 
beep  present  in  the  peritoneal  exudate  some  hours  before  the  colon 
bacillus,  then  a  patient  siitToring  from  diffuse  peritonitis  has  a  iu  better 
chance  of  recover}'." 

('J)  The  mode  by  which  infection  of  the  fteritoneal  cavip 
inHuences  the  uccuiTcnce  of  peritonitis  both  as  reganU  it)  ir. 
also  in  respect  to  its  general  or  localised  chai-aeter,  and  this  it  dooa  in 


great  measure  by  determining  the  aniounl  of  ibe  infective  ugent  and  of 
the  chemical  and  mechunical  damage,  n£  well  as  the  ratti  by  which  the 
infection  is  brought  about.  Thm,  the  sudden  perforation  or  rupture  of 
the  stomach  or  intcstitiL*  atlmits  at  ouco  a  quantity  of  the  iioxioiw  matvriul 
far  beyond  what  the  serous  mcnibmno  can  deal  u'itb.  and  the  eirt-'Cts  in 
oonauijuunco  are  oxtouBive  and  overwhelming ;  whilflt  shuuhl  the  infection 
take  place  gradually  through  inlcstiiicu  or  appendix  that  exhibit  no 
obviotis  break  of  continuity,  the  results  are  more  apt  to  be  locnliaed,  at 
tea^t  at  first',  ami  of  less  senons  character. 

(3)  Tim  ciniulition  of  the  indiWduai  nttackc<j  likewise  has  ita  effect  on 
the  development  as  on  the  couiso  of  the  disease.  Such  circumstances  as 
s^e  and  sex,  previous  health,  states  of  debility  from  aU-ohuli.sm,  drug 
liabitft,  existing  midadics  auch  as  Bright's  disease — lO  per  cent  uf  the 
fatal  cases  of  which  are  complicat«d  ^nth  acut«  |x«ritonilin, — as  well  as  the 
normal  ktates  of  menstruation  and  parturition,  nil  have  sn  influence  by 
diminishing  or  mcKiifying  the  resisting  power  of  the  |)eritoncuni.  Acute 
peritonitis  from  all  causes  is  of  most  freipient  occurrence  between  the 
ages  of  ton  and  forty,  infection  by  appendicitis  benig  chiefly  rcHponsiblu 
fi>r  the  younger  cusga,  as  the  pneiT^eial  stn\v  and  stmngulateil  hernia 
ocoount  mainly  for  the  later.  The  great  frequency  with  which  tlie 
diseaae  startA  from  the  ropruductive  organs  in  females  is  probably 
noarly  balanced  by  the  far  greater  preponderance  of  appendicitis  among 
males. 

These  several  etiological  factors  have  already  been  shewn  to  Ihj  ehiefiy 
resimnsiUe  for  the  diflerences  in  anatomical  chanicters  manifested  in 
peritonitis,  Mich  as  it£  generalised  or  local  distribution,  as  well  as  the 
nature  of  the  inflammatory  product^  serous,  fibrinous,  haemorrhagic, 
mippuralive,  or  adhesive ;  so  also  are  they  connected  with  the  clinical 
varieties  of  the  discatie,  whether  acute,  subacute,  or  chronic,  and  with 
tlie  preponderance  of  indi\*idual  symptoms  referable  to  the  seat  of  the 
mischief,  ai  well  as  those  of  a  gonenil  t<;xiiemic  naturtj.  Hi-uve  there 
come  to  be — within  the  limits  of  acute  diffuse  jieritonitis — certain  clinical 
forms  characterised  by  greater  or  less  prominence  of  certain  features,  as 
there  ore  also  numerous  cases  that  may  bo  r<^arded  as  occupying  inter- 
mediate positions.  No  single  description  cau  be  furnished  that  will 
include  aU  cases,  and  it  will  be  more  convenient,  therefore,  to  give  so  far 
as  |w>sftib1e  a  word-picture  of  the  more  marked  forms,  and  afterwards  to 
discuss  mriatim  the  vanouft  symptoms  that  may  occur. 

First  may  ho  descrihwi  a  case  of  acut«  peritonitis  caused  by  the  per 
foratjon  of  appendix,  stomach,  or  intestines  in  an  individual  who,  up  to 
the  orcurrence  of  the  lesion,  presented  no  symptoms  of  illness,  or  nothing 
beyond  a  very  slight  discomfort.  It  may  be  that  stu-h  a  piiiont,  wl»>n 
going  about  his  urdinary  avocations,  or  exerting  himself  in  »owe  mantu^r 
a  little  (itit  of  the  common,  is  liuddonly  seized  with  severe  abdominal 
pain,  sufficient,  it  might  be,  to  cause  him  to  scream  out,  accompanied 
possibly  with  a  sensation  of  "something  having  given  way  "  in  the  belly, 
and  rapidly  followed  by  a  feeling  of  faintness  and  collapse.      The«e 


phonoDKna,  differing  h\it  slightly  in  tbeir  Hogrec,  may  bo  wid  io  cbar 
acteriao  all  fomiB  of  perfomtion  of  the  liollow  viscera  which  contjiin  nix, 
and,  with  a  greater  vmiatiou  of  intensity,  aro  mot  with  in  ru|iti)re  oi  ibi 
gall-bladder,  of  the  unimiy  bladder,  of  the  solid  visjcera,  or  the  bunting 
of  an  abscess  or  an  emj)y«niH  into  tho  peritoneal  cavity.  It  iwiiietiiua 
happens  that  the  patient  h  ahle  to  refer  ihe  pain  at  ila  iinmedtate  on*e( 
to  tlie  epigastric  t>r  caecal  region  or  elsewhere,  but  it  rapidly  bo«*Rna 
spread  over  the  whole  ab*lomen,  and  no  i-ecolleclion  or  intlccd  ubscrratim 
of  itJt  fitartirig-point  may  be  I'etained.  The  a^jwct  of  the  patient  lietokeU 
gi'eat  anxiety  and  distress,  the  features  are  pinched  and  (Irawn,  and  th« 
coiitil«naiico  [wle.  and  bedewed  sonictinies  with  a  elanimy  sweat.  A 
feeling  of  iiaiise:t  is  t'.\|K,'ni'ncfd,  and  thert:  may  even  Iw  vomiting.  Tln- 
puUe  ia  small  and  ra))id,  and  the  respirations  are  quickened  and  slialliTw 
Should  there  be  any  very  groat  escape  of  gJis  from  the  iwrforaLed  riactw 
into  the  serous  cavity,  the  abdomen  will  be  distende*!  un<)  tympouiitic; 
with  possibly  a  disapiwamnee  of  the  liver  dulnese,  thongh  this  is  far  froo 
constJint  and  by  no  means  diagnostic ;  otlierwise  the  alKlomen  is  likely  I'* 
be  retracted  and  rigid.  The  surface  tem[»eratiiro  is  likely  to  have  fallen 
someH'hat,  but  (Kcasionidly  there  nuiy  Iw  a  rise  and  even  a  rigor,  thfriigh 
this  is  exceptional.'  Su  far  the  symptoms  are  tboae  of  |>crfuraLioii  only, 
and  these  are  fully  <liscussed  elsewhere  (p.  474).  Il  may  be  that  the 
degree  of  shock  or  collapsi^  induced  by  the  lesion  is  so  profound  that  Lh« 
patient  never  rallies,  and  dies  «Hthiii  a  few  hours,  ulthough  this  Is  of  veiy 
rare  occurrence  in  a  patient  who  has  pre\iously  boon  to  all  intents  auil 
purposes  in  good  health,  i^uch  :ls  is  now  assumed  tti  be  the  caae.  As  y^-t 
the  evidences  of  [Hiritonitis  have  not  apfKiarwl,  and  it  will  Im^  from  four  to 
eight,  or  even  twelve,  hours  before  they  ilo,  the  initial  fytnptoros  of  pw- 
foration  either  merging  iiiU.1  those  dct4.rmined  by  the  intlammatioD  of  the 
serous  membrane  in  such  a  way  that  no  lino  of  dcmiin.>atiou  can  \mi  drawn, 
or,  as  is  not  infreiiuent,  with  some  recovery  from  the  shock  and  abrtr  ^ 
meitt  of  tho  other  phenomena — a  **  period  of  reposo,"  as  Mr.  SymQ^^H 
dcscrilKMl  it  —  previous  to  the  onset  of  tho  pcritouitic  nnuiifa^H 
tions.  Tho  {tain  continues  to  be  the  prominent  feature,  amoantjnj^ 
in  severity  to  what  may  well  be  described  as  agonising,  at«oIul«ly  ct»- 
Unuous  and  persistent,  though  marked  now  and  again  by  exacerbalionft, 
and  intensified  by  every  movement  that  involves  the  alMlomcn  or  itt 
contents  ;  even  emptying  tho  bWlder  is  sufficient  tn  evoke  a  paroxysn. 
To  avert  so  far  as  possible  an  increase  in  tho  sulfering  from  this  r*nn>, 
the  piticut  lies  with  legs  drawn  up  and  amis  raised  a'rove  the  head,  lliui 
relaxing  the  jjaritites  and  giving  a  better  opportunity  for  m'tion  of  lb* 
extraoniinary  muscles  of  respiration,  whereby  compensation  is  made  for 
the  inactive  diaphragm,  the  movements  of  wliieh  greatly  add  to  tho  pain. 
Hence  the  breathing  is  lUmost  wholly  costal  in  cbaracter,  becoming,  as 

*  A  cert^it  ^rmup  i>r  tifmploiiia,  I'bier  luitnii):  whinti  i»n  sbot-k.  iroUapta,  TOOrtUaff,  laA 
pnlB,  wliicb  are  comroon  to  mo*t  unte  abdomluiU  stUckti,  whaicvcr  rnijr  tw  tb«  vl«at 
fihinll}-  cotiL-uriKil,  tntt  iu  whiob  llie  prritoneum  u  iuvotvnt  liu  b«M)  «l>l>flBtm 
*'  peritntiUiii." 
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tbe  disease  progresses,  more  and  more  hurried  and  eliAllow,  lynching  40 
or  even  60  per  minute.  Vet^  though  every  effort  is  inatinctively  du'ected 
toirarda  keeping  the  abdomen  absolutely  still,  the  pAtienl  is  nevurthulctis 
pouessed  by  a  disturbing  rcsilessnoiw  that  persifits  often  to  the  very  end  : 
itiid  piteiitis  is  il  tu  see  him  loss  bis  heiid  from  side  to  side,  now  and  then 
in  a  moment  of  forge t-fuliiess  i^iving  a  turn  to  limb  or  tnuik  that  catisos 
a  deeper  twinge  of  sidfering.  It  is  this  asgociation  of  agonising  pain  with 
an  ill-restniincd  restlessness  that  givcfl  to  the  severest  cases  their  most 
cbaractcristic  und  at  the  same  time  pathetic*  tispccl.  Should  the  abilumen 
have  escaped  the  condition  of  peritnneid  meteorism,  the  walls  continue 
rigid,  possibly  retr.'wtt*d  ;ind  quite  motionless,  exqniKii«,'ly  tetxlcr  to 
pressure,  atid  usually  uiiAblc  to  boflr  tbe  weight  of  tlic  bed-clothes.  As 
the  intestines  become;  jNUulysed  and  distended  with  gus,  the  parietcs 
yield,  causing  the  belly  to  be  tense  and  tympanitii-,  with  a  variable  extent 
of  dtdneaa  forwards  from  the  flanks  according  to  tho  degree  of  inflammatory 
exudation.  AVhilst  there  is  absolute  constipation,  occasionally  relieved 
in  the  latest  stages,  vomiting  sots  in  early,  and  persists  with  distressing 
froqueney,  adding  greiitly  to  the  patient's  aiiflcring ;  small  in  qtiaiitity. 
the  ejecta  soon  become  most  ill-smelling,  though  rarely  faecal.  The 
tongue,  at  first  dirty  with  a  thick  white  coating,  later  apjwars  dry  and 
bro^^'n,  while  sorties  cover  the  teeth  and  angles  of  the  nioulh,  and  the 
breath  is  exlreuiely  otTensive.  Great  variability  exists  as  reganis  the 
temi*eratnr«',  though  it  is  commonly,  but  not  always,  raised,  in  the  i-eclum 
if  not  in  the  axin.%  ill  least  at  eomo  time  in  the  course  of  the  disease. 
A  constant  thirst  racks  the  patient ;  this  is  ill-relievtd  by  ice  or  sips  of 
hot  water,  that  oftener  tend  to  excite  the  vomiting  and  increase  the 
misery.  Very  charaeten'stic  is  the  pulse,  which  from  the  first  is  small, 
rapid,  and  wiry,  inerawing  in  rate  and  diminishing  in  volnme  and  ttnisioti 
as  the  CJise  progresses,  imtil  finally  it  can  aowcely,  if  at  all,  be  counted. 
The  urine  is  Bcanty  almost  to  suppression,  and  may  contain  a  trace  of 
albumin,  but  is  especially  characterised  by  the  presence  of  a  large  amount 
of  indiciiti.  ML>anwhile  the  ctJlapse  and  prostration  progress  slowly  but 
surely,  the  deeply  anxious  expression,  the  drawn  and  pinched  features, 
the  sunken  eyes  with  dark  surrounditig  rings,  the  ashy  eoiintenance, 
gmdually  pas-sing  to  cyanotic  as  death  approaches,  making  up  a  chanicier- 
istic  picture  of  the  faciei  bijipoiratk'.i  that  from  the  earliest  times  has 
been  associated  with  the  gravest  abdominal  maladies.  Add  to  this  the 
cold  extremities,  the  growing  voicelesaness,  the  never-ceasing  restlessness, 
and  thft  scarcely  impaired  consciousness,  with  possibly  some  abatement  of 
the  p;nn  and  tenderness  and  perhaps  of  the  vomiting  as  the  end  draws 
lugb,  ami  it  its  dillictdt  to  conceive  a  more  jNiinful  condition  to  watch, 
made  even  more  painful  by  a  knowledge  of  how  impossible  it  is  to  avert. 
"  However  distressing  the  aspect  of  the  patient  may  appear,  there  are 
reasons  to  believe  that  death  from  acute  peritonitis  is  not  so  full  of 
suflering  as  might  be  siipixwcd  "  (Treves).  Many  of  the  characteristic 
appearances,  such  as  the  rapidly-developed  shrinking  of  the  hotly,  the 
pinched  features,  sunken  eyes,  parched  mouth,  and  constant  thirst,  are 


due  to  the  gri»at  lack  of  fluid  in  the  tissues  from  the  snuil  intake  and 
inoreaaed  loes  brought  about  by  the  vomiting. 

•Such  are  tho  course  And  symptomns  of  a  fvimiuint  case,  butting  on  an 
average  from  twenty-foiu-  to  thirty-six  hours  from  the  commence  meiit, 
seldom  longer,  sumotimctt  termiiiating  sooner.  Although  c«rUiin  of  the 
s_\'m[>t<imd  fire  peculiarly  rL'fbRiblo  to  the  |)eriu>rii.'ul  iufl&mmatioa,  tbe 
whole  cliiucal  pictui-o.  in  which  the  profound  sbi>ck  and  coltapso  ctantj 
out  prominently,  suggests  that  the  patient's  condition  is  one  of  violent 
[misoning  mther  than  such  as  may  lie  connected  with  a  compaiTttivelr 
shaking  localiHod  afTection,  and  it  '\n  to  the  genuml  kUu^  more  than  ti^ 
any  abdominal  change  thiit  (he  almost  invariably  fatal  result  is  to  he 
ascribed. 

in  marked  contrast  to  the  foregoing  are  those  cases  of  acute  pcritonitii 
vhich,  from  the  ]>aucity  and  olKcurity  of  their  «ympioro8,  may  he  twrniad 
Inirni  or  iwsh»i.  No  better  description  csm  be  given  of  this  fortn  of 
disease  than  the  following  by  Sir  K  Treves  in  the  prcWous  edition  of  thbi 
work  : — "  Peritonitis  may  nui  its  court^e  and  ond  in  death,  and  yet  tbe 
syniptoms  be  but  very  faintly  marked,  or  be  eqtrirocal.  Thia  i«  not 
unconinioii  in  iht^  old  and  broken-down.  Such  patients  soon  sink  into  an 
apathetic,  'typhoid'  condition,  compliuuLug  of  little  or  no  pain.  ai>d 
scarcely  troubled  with  vomiting,  while  motions  may  be  posactl  un- 
consciously in  bed.  I  have  seen  such  patients  pat  the  abdomen  to  shew 
that  there  is  no  tenderness  in  the  region.  Meteorism  in  surb  cases  a 
seldom  absent,  and  the  rapidity  with  which  the  {Witient  breaks  up  is  often 
remarkable.  The  tongue  soon  bocumcs  dr^',  the  pulae  is  uncountable, 
the  extremities  become  cold,  and  signs  of  death  become  rapidly  endont 
In  the  subjects  of  Blight's  disease,  and  in  characteristic  pitients  who  an 
saturated  with  morphia,  a  like  obliteration  of  symptoms  ma}'  be  noteil; 
the  same  also  may  be  seen  in  peritonitis  concurring  with  pyaemia.  Nov 
and  then  I  have  seen  the  same  masked  form  of  peritooitis  follow  upon 
o[>oratioti  in  patients  who  were  under  middlc-n<;e,  and  who  wen* 
constitutiomdly  healthy.  In  two  of  those  instances  Utile  or  no  pain  was 
complained  of,  and  little  morphia  was  called  for ;  the  vomiting  was  qtdts 
insignificant^  tendernesti  of  the  belly  was  absent^  ami  meteorism  was 
scarcely  perceptible.  The  one  predominating  sjinptom  was  a  never- 
ooa«ing  and  extravagant  restlessness  which  appeared  to  wear  the  patieob 
out,  and  which  ceased  only  with  death  about  tbe  sixth  day.  In  a  third 
case  there  was  slight  fever  and  very  nuirkpd  rootMirism,  but  no  pain  and 
no  vomiting.  The  tongue  kept  suspiciously  foid.  Food  was  wrll  lokrn 
and  the  bowels  acted  well.  Unceasing  restlcssneas  was  the  most  marked 
feature.  Tho  pulsa  failed,  increasing  in  rapidity  on  the  sixth  day  ; 
death  took  place  on  the  seventh  day." 

Should  peritonitis  supervene  njion  enteric  fever,  whether  with  or 
tvithout  perforation,  the  symptoms  arc  likely  to  l>e  very  much  in  alieyanee 
notwithstanding  th;tt  the  anatomiciU  changes  may  be  very  well  Dmrkr<d  and 
extensive.  An  extreme  degree  of  the  "typhoid  state,"  when  the  {utiont 
lias  apathetic  with  blunted  sensibility  and  in  a  condition  of  prufonm) 


wtbeniA,  would  go  far  to  account  for  tliio,  though  not  alioj^ethei-,  for  the 
sumo  inih)  character  of  the  clinical  features  of  iKritonitiii  has  Imuii 
noticed  when  the  complication  ha*  occurred  in  pationta  exhibiting  only 
the  usual  8ympT.omf>  of  a  mild  attack  of  enteric  fever  wiihom  jwrforation, 
though  the  pc'riioDt.'al  intiauinmtiun  hiia  been  iuceti^>  (GooduU).  Simiiarly, 
when  porituniiis  has  followed  ou  perfonttJon  from  malignant  disease  of 
the  atomach  or  bowel  with  oxlr«me  vacbexia,  or  when  it  has  oreurred  as 
a  tj:Tiuiiial  pbaac  of  chrunic  Bright's  disease  or  other  fi-avo  const itulional 
malady,  the  eWdences  nf  its  oxistunce  may  be  so  slight  as  almost  to 
e»i-a{)c  tiotiw  until  {^lOKt-raortem  examination  ;  and  when  the  disease 
devi^lups  in  the  new-born,  it  can  haitily  he  said  to  he  manifest  during 
life. 

Botwoeu  these  extremes  must  of  the  cases  are  to  bo  foiiud  dilfering 
greatly  in  the  mode  of  onset,  in  the  courso  and  sovei-ity  of  the 
Btivemt  symptoma,  which  in  many  are  chiefly  local  in  character,  as  in 
(»therft  they  are  overshadowed  by  the  gctioral  features  of  a  septic  intoxica- 
tion, and  also  in  the  dcgreu  of  fatality  thai  murki^  their  issue. 

Having  regard  tu  the  wide  range  of  clinical  characters,  the  diverse 
modes  of  origin,  the  different  anatomical  ap|)earances,  and  in  some 
measure  the  variety  of  the  infection,  that  are  presented  by  the  numerous 
cases  comprised  within  the  term  "acute  difl'usc  peritouitiB,"  it  is  found 
convenient  tu  arrange  them  artilicinlly  in  several  gi~on[t.s,  neither  the 
limits  nor  the  (tisrinctive  characters  of  which,  it  must  Iw  admitted,  are 
well  defined.  Such  are  (i.)  rcrforative  peritonitis,  (ii.)  Peritoiutis  of 
itppendiculur  origin,  (iii.)  Pnoumocotcal  pcritonitii*,  (iv.)  Gonococcal 
|>eritonitia,  and  (v.)  Puerperal  |>6ritoniti8.  It  is  likely  that  with  further 
knowledge  this  arranf;<'ment  will  be  modifiod  and  extended. 

(i.)  Perforative  Peritonitis. — ^This  has  already  been  described,  and  il 
is  sufficient  to  iidd  that  when  the  perforation  uf  the  viscus  takes  place 
very  slowly,  or  the  a])erture  is  exceedingly  small,  the  morbid  changes 
may  be  localised,  or  if  they  become  general,  do  so  somewhat  more 
gnidually  than  when  the  lesion  ts  considerable  in  extent  and  of  sudden 
occurrence. 

(ii.)  Diffuse  Peritonitis  of  Appendleular  Origin. ^Inasmnch  as  mis- 
chit»f  in  the  appendix  is  the  starting  point  of  tlic  greater  number  of  cases 
of  acute  diifuso  pcritonititi,  thii)  circumtitjuice  alone  suggests  tlio  con- 
venionco  of  jjrouping  them  together.  Not  that  tbty  exhibit  any  specially 
distinguishing  clinical  features,  which  imleed  conform  to  what  has  been 
already  describeil,  or  will  be  in  the  following  sections,  as  chantcteristic  of 
acuta  peritonitis  generally.  There  is  b'ttle  doubt  but  that  most  cases 
of  general  [Mritonilis  originating  from  the  appendix  develop  in  the  first 
attack  of  appendicitis,  and  it  is  this  which  deii^rmines  the  high  mortality 
of  the!  latter  affection.  The  morbid  coiwlitionfi  uf  the  appendix  which  are 
responsible  for  setting  up  the  ilitTuse  peritoneal  inflammation  are  (a) 
gangrene  and  perforation,  which  are  the  cause  of  most  of  the  fulminant 
cases  and  are  referable  to  the  previous  group  ;  (h)  purulent  inflammation, 
without  actual  perforation  (empyema  of  the  appamlix),  which  may  l>e  of  a 


sufficiently  virulent  aud  extenaive  nature  to  lead  to  tlie  invnftion  of  tbe 
M'holo  serous  cuvity ;  and  (c)  the  gnuluid  oxteiisioii  to  the  rest  of  Uie 
|ici-il(>iiutini  from  nhuL  was  at  linit  an  encysted  ur  localised  intliiuiniAtioa 
(penty[]blitis).  The  lust  v.irietv,  also  known  as  "progroiaive  fibniKK 
punilont  pfiritnuitia,"  19  chitractorisoH  by  a  Kpreadiiig  of  the  mnrhi^ 
process  fnun  whore  the  ndhosions  and  the  tibrinous  deposits  at  firftt  con- 
fined itti  etrecte,  Conitidenihle  difTeronceK  will  exist  118  to  lionr  iur  the 
extension  proceeds,  inrtuenced  in  great  ni«t«iire  by  the  dumtion  of  life  of  tb« 
patient,  but  occasionally  the  whole  jwritouAal  cft\ity  may  become  affeclAi 
there  boing  found  (.ollectioiis  of  purulent  or  &ero-punilcnl  exudation  itt- 
[wrfectly  confined  by  fibioiis  bands  among  the  coils  »f  intestines  and 
l)etw<ieii  the  itthei*  vi^oent.  A  Kimilar  (>>:teriKinn  may  takt*  plactt  from  1 
peribonitic  absce-ts  that  bajs  develojied  elsewhere  than  the  catical  region, 
sttch  as  around  the  kitlnoy,  bciieatli  tho  diaphrsgni,  or  in  connexion  wiiiit 
mesenteric  or  retroperitoneal  ^land.  Clinically  such  cases  exhibit  a  pro- 
^Teasive  character  in  tho  development  uf  s>-mptom8,  and  the  conditioa 
may  go  on  for  weeks.  If  watched  from  the  commencement,  the  pain 
will  be  rect^ised  as  extending  from  the  region  of  origin  and  in  lime  lo 
become  general,  but  it»  aculoness  and  Bcverity,  the  associaiui  LciidemeM 
as  welt  an  the  rigidity  of  the  abdomen,  or  the  marked  constipaticm  and 
meteorism  which  are  so  prominent  in  perforative  peritonitis  are  much  \em 
prominent,  or  may  l>e  in  grtat  part  absent.  Indicating  frcsli  occiiunilatiou 
of  pus  as  the  mitjchicf  spreads,  the  temperature  exhibits  a  curve  ch>imct«r- 
ised  by  periodic  romisBioris  or  complete  inlermiHsioiiH,  rigor*  and  sweat* 
accompanying  each  succossivo  rise  (ri'U  also  pi  6fH»). 

(iii.)  Pneumococoal  Peritonitis.  ^Aciite  diffuse  |>eritoniii.i  due  to 
infection  by  the  i'ltnumo/'MTtui  comprises  a  group  which  ia  characicriaeii 
by  fairly  distinctive  appearanoas.  The  fullest  account  of  this  vmriely 
of  peritoneal  inflammation  is  that  furnished  by  Dr.  Annand  and  Mr. 
Bowcii,  wliQ  have  collected  and  analysed  the  records  of  ninety -uno  naa 
in  children  tinilcr  fifteen  years  of  age,  some  of  them  being  but  a  few 
weeks  old,  arxl  one  at  least  only  a  few  days.  This  age-incidenctf  i* 
itself  remarkable,  for  comparatively  few  cases  were  met  with  among  adulla, 
Scarcely  loss  singular  is  the  groat  p/oponderance  of  females,  who  formed 
73  per  cent  (if  the  total  cases.  They  were  about  equjdly  divideil  into 
difTuse  and  circumscribed,  and  whilst  in  twenty-one  of  the  whole  numhrr 
the  peritoneum  appeared  to  be  the  primaiy  fieat  of  the  mischief,  which  wu 
general,  nineteen  of  the  ditTuso  cases  wore  seoondary  to,  or  conneci«il 
ivnth,  a  Kimilar  uittammation  in  other  parts.  The  source  of  tho  infectiiM 
of  the  primary  cases  was  chiefly  the  intestine,  a  few  starting  from  th« 
appendix,  which  appeared  to  be  the  more  frequent  origin  among  the  few 
adult  patients.  Catarrhal  itUites  of  the  gusti-o- intestinal  mucosa  went  the 
usual  morbid  changes  found,  and  Ouh  HpjMrently  was  sufficient  to  iiennii 
the  invasion  of  the  peritoneum  through  the  damaged  gut  by  the 
pneumococcua,  which  ia  an  occasional  inhabitant  of  the  alimentAiy  canal. 
The  grejkt  fret^uoncy  of  the  di.<teaAe  among  female  children  suggmtcd  ths 
genitalia  m  a  probable  choimel  of  infection,  but  no  pathoIogtuU  stippon 


for  this  view  can  bo  adduced.     But  far  the  greater  num))er  of   thu 
sccomlary  casos  vcre  associated  with  pneumonia,  brunchupimunioiiia,  or 

^empyeniA,  some  of  which  were  further  coinp!icit*(l  with  pencarditis.     In 
few  cases  the  primary  attention  was  otiiis  media,  soro  throat,  or  iiiter- 

tlDnsCDlar  abscess,  and  the  invatiion  of  tho  peritoneum  could  in  these  be 
only  hy  the  blood-atream.  Probably  alwo  it  was  by  lh«  sanio  nicaiis  tliat 
the  pitlmonaij  cases  gave  nse  to  tho  pcritomtis,  rather  ihun  by  gpi^adiug 
through  Uie  diaphragniulic  lymphatics,  and  thou^*h  tliis  route  is  prima 
facio  proU-iblc,  much  may  he  said  against  it,  not  tbu  least  objeclinri 
buing  thai  such  an  invasion  would  Ito  againitt  the  lymjib'^tream.  In 
reJipect  to  the  symptoms  exhibited  by  tbe«e  cases,  whether  primary  or 
secondary,  they  were  always  severe,  closely  rcwrmbliiig,  with  one  ex- 
cuption^  the  ctimcal  course  of  <Iiffiise  perforaliva  peritonitis.  There  was 
the  same  sudden  onset,  often  with  rigors,  ^Holcnt  and  persistent  pain, 
fro<pient  vomiting,  advancing  prostration,  and  early  death,  hut  in  place 
of  conntipation  there  w.ia  a  considerable  dian'hoea,  the  expression  alike  of 

(the  causal  enteritis  ami  of  the  pmfoiind  soptiaicmia.     It  w»s  noticeable 

'also  that  in  many  of  ihe  secondary  cases  the  peritouitit-  syniptoins  were 
considerably  or  even  completely  ovei-shadowod  by  the  general  tiixaemic 
state,  or  by  those  connected  with  the  other  seats  of  ibe  pneumococcjU 
invasion.  On  the  whole,  there  is  a  good  deal  of  resemblance  in  the 
symptoms  and  general  condition  which  are  a.><80ciated  with  pneumwroccal 
invasion  of  the  hmg  to  thase  of  a  like  infection  of  the  peritoneum,  and 
"  further  it  is  said  if  the  patient  live  long  enough  the  tenipei-ature  will 
fall  quickly  about  the  ticventh  day  as  it  does  in  jincumotiiu  "  (Ifale  White). 
Other  observers  have  pointed  out  that  the  inllammaUjry  exudate,  which 
is  of  a  greenish  odourlesa  purulent  oharactoi,  has,  if  not  removed  by 

[operation,  a  marke<l  tendency  to  escape  at  the  umbilicus. 

(iv.)  Gonococcal  Peritonitis.  —  Although  diffuso  gonorrhocjil  peri- 
tonitis is  of  a  much  more  frp(|uent  occurrence  in  females,  in  whom  a  clear 
and  open  channel  exists  for  the  couvejarico  of  infection  to  the  serous 
cavity,  it  is  uot  altogether  unknown  in  men  as  the  sequence  of  gonorrhoea! 
epididymitis.  Batten  collected  the  records  of  thirty  rases  in  males,  in 
some  only  of  which  was  the  inflammation  dlttuse,  others  being  local- 
ised in  the  pelvic  region.  Commonly,  no  doubt,  it  is  a  mixed  infection, 
but  pure  cultures  from  tho  perituncal  exudation  have  I«eu  obl^iiitcd  (if,  9). 
Although   the  ususd  sympu>ms   of  acute    peritonitis   are   generally  well 

I  marked  and  prnseia  nothing  distinctive^  tho  outlook  is  commonly  tavotir- 
able  both  in  men  and  women. 

The  condition  has  l>ccu  met  with  among  girls  of  from  fivo  to  twelve 
years  of  age,  the  gotiococcus  being  found  in  tho  vaginal  discharge  and  in 
the  peritoneal  exudate  when  the  abdomen  was  opened.  Of  eight  cases 
collected  by  Comby  ail  recovered  without  operation,  thongh  the  synipt<'im» 
in  several  wore  severe  Cases  fatal  after  laparotomy  have  been  recorded 
by  Huimor.  Considering  tinj  frequency  with  which  acute  peritonitis  starts 
from  the  vermiform  appendix  in  children,  the  impurtanca  of  thorough 
examination  is  obvious,  lost  the  true  source  bo  overlooked. 


(v.)  Puerperal  Peritonitis. — The  pcculinr  condition!  under  wfaieb  thii 
form  of  peritoneal  iiiflamm-ition  takes  place,  as  well  as  certmn  chartf- 
terisdc  appearancos,  fully  jui>tify  iw  relegation  w  ji  special  group. 
Oi-iginatin>i  iluougb  septic  absorption  from  the  uterine  surface  ni  or  after 
delivery,  and  almost  invariably  due  to  tho  Streptococcus  y^v^ntx,  tbi 
syraptomB  set  in  usually  on  the  second  day  after  conlineQieut,  occasioiiallr 
sooner,  or  they  may  be  postpoueJ  for  suveral  day«  later.  Abeorption 
chiefly  takes  place  by  the  tlamaged  lymphatic  veaaeJa,  and  so  may  i>pread 
through  the  walU  of  the  uterus  to  the  jKritoneal  surface,  or  the  eeptic 
material  may  timl  itA  way  through  the  Fallopian  tube  into  the  Mroni 
cavity.  More  frequent  in  primiparac,  in  whom  injury  of  the  puwgi»_ 
during  parturition  is  likely  to  l»e  greater,  the  retention  within  the  ut< 
of  |H>rUoQ8  of  placenta  or  blood-clot^  undergoing  putrefaction  is  especii 
contributory  to  its  oceuri-ence.  Although  the  puerpend  variety  conforms 
in  all  its  main  features  to  the  general  type  of  the  diseoae,  it  ia  more 
particularly  distinguished  by  the  predominance  of  Gymptoms  referable 
to  septic  intoxication,  and  tends  towards  a  fatal  t-crminntion  somewhat 
Booner  than  other  forms  of  the  malady,  except  tliose  followin^j;  on  visceml 
perforation,  death  nsimlty  taking  place  within  a  week.  It  is  this  strongly 
developed  nepticaomic  chunicter  that  explains  the  greater  frequency  with 
which  diarrhoea  occurs,  although  marked  constipation  is  far  fn>m  unknown. 
Ohills  and  rigors  not-  infrequently  indicate  its  onsAt,  and  thf  tcmporuure 
geiiernlty  ranges  high.  7'hc  pain,  which  is  severe,  u.Mially  starts  Irom 
the  liypogastric  region,  whence  it  sprwids  oier  the  whole  abdomen,  which, 
owing  to  the  laxity  of  the  parietea  following  on  lalmur,  soon  becomes 
enormonsly  distenderl  from  intestinal  gases,  the  more  characteristic  rigidity 
being  much  less  obvious.  It  only  remains  to  add  that  the  uterine  disebnrget 
are  from  the  first  very  ofiteusive  and  the  milk  secretion  is  suppressed. 


It  is  desirable  to  consider  a  little  more  in  detail  some  of  the  sif^ 
and  symptoms  already  mentioned,  distingnishing  between  thoec  wlucfi"' 
are  referable  more  parliculaily  to  ihc  peritoneum  and  invoh'cd  risccm 
that  nuiy  l>e  looked  upon  as  local,  from  those  which  are  to  be  regarded  as 
manifcHiatioDs  of  the  induced  toxaemia  as  afTecting  either  the  body 
generally  or  organs  outside  the  nMomcn.  It  is  necessary  also  to  div 
criminate  between  those  phenomena  sot  up  by  the  peritonitis  and  those 
of  the  primary  disease  of  which  it  is  a  oomplicatioiu 

Signs  and  Symptoms  of  Peritonitis  in  Detail. — Pain  iind  Tauiemea.^ — 
Excep:  when  the  syniptoms  .-irn  masked,  a  continuous  agonising  pun  is. 

'  Tbe  ncnnWUi/oT  the  peritoncam  is  k  T^ry  dlSicall  fu)>Ji>cl  m^nat  which  isncb  dl 
ot  optuiOD  eiuit«  &ii>l  tnuoh  nnauttit  to  Iw  explaine'l  Lninuuliir  {14V  ""^f*  liw* 
tmuvrous  obMirvnUm»  >liirinf;  Alvlonitnsl  opvnitioiti  under  UkmX  antnatitmh,  b  ■roi^j  nf 
OpinluD  tlial  tht  iMiiiiULl  bij:er  of  tlift  MiTOiu  luciiibnut,  ttut  it  to  ujr  tba  portluu  arwtving 
Ktnictum  Miii|ilinl  hy  totanUc  iicrvnt  only,  if  ntono  •ci)»nil«  to  punrnl  iniprcMlona.  wbdit 
tbe  vifc«m]  InyiT  14  (]uit«  iiu«aiitlT«  to  ilmU«T  mmnli  «ni1.  llko  xUv  «iiiln'  |*crileuMm,  u 
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invariable  iic<xin)[taniment  of  acuta  peritonitis,  and  coiietitiil«8  one  of  it* 
rooet  distingaiehing  features.  The  cbief  characteristics  of  the  pi»iii  aro  \u 
excruciating  eevctity  and  steady  porsiatence,  marked  tbuiigb  thitt  may  W 
by  occasioual  exacerbations  uttributaUk  to  no  ver)'  obvious  cause  unless 
to  niovcmonts  of  the  intestines.  When  the  cause  dotemiining  the  disease 
is  of  sudden  onset,  oa  a  perforation  of  appendix  or  stomach,  thw  acute 
pain  attendant  on  the  lesion  may  continue  into  that  set  up  by  the 
[tcritiineal  iutlaiiimatioii,  and  %'ery  possibly  with  little  or  no  remission  to 
mark  the  dilTerence  ;  when  the  primary  mischief  is  of  slower  development, 
the  onset  of  the  poritoiiitic  pain  is  more  gradual,  though  it  !»  seldom  long 
before  tl  attains  lo  a  degree  of  intensity  that  equals  that  of  the  more 
rapidly  established  ca^ws.  M'liilst  in  its  general  distribution  it  tends  to 
spread  over  the  whole  abdomen,  and  even  to  extend  to  the  upper  part  of 
the  tnink,  it  is  not  infrequently  of  somewhat  greater  acutcncsa  in  certain 
spots,  such  as  the  epigastric,  caeca],  or  hypogastric  regions,  which  may  corre- 
spond to  the  site  of  the  initial  lesion,  though  with  suffieicnL  infrequency 
to  render  the  indication  unreliable,  or,  ;is  is  so  common  in  intestinal 
diseasea  attended  by  pain,  is  more  specially  referred  to  the  region  of  the 
umbilicus.  M'jthout  doubt  the  severity  and  extent  of  the  {jain  are  in 
grwit  measure  projiortionate  to  the  suddenness  ot  the  attack  and  the 
area  of  peritoneum  exposed  to  the  causal  irritant,  and  as  a  rule  these 
couditions  best  obtain  in  the  perforative  form  of  the  disease  ;  whilst 
in  the  peritonitis  of  puer[>eral  origin  the  pain  may  lie  much  less  severe. 
Two  circumstances  are  likely  to  lie  attended  witli  some  abalcmeiit  or  even 
complete  subsidence  of  the  pain  :  a  considerable  inflammatory  exudation 
by  which  the  inSamed  surfaces  of  the  membrane  are  somewhat  protected 
and  kept  from  rubbing  on  each  other ;  and  intestinal  meteorism,  which  is 
also  often  associated  with  a  diminution  in  the  pain,  due  perhaps  in  part  to 
the  paresis  of  the  intestines,  and  partly  to  the  general  asthenia  of  which 
this  may  be  an  expresaton.  In  cases  in  which  the  toxaemia  is  prafuund 
and  a  semi-comatose  condition  is  established,  the  pain  jdnir«st  or  quite  (Us 
'  appears,  and  the  patient,  though  rapidly  drifting  to  death,  may  appear 
quiet  and  comfortable.  Some  difleronce  in  the  degree  of  sufl'errug 
experienced    by   different   patients   may   be    attributable    to    personal 

bMt  and  onM  ;  ami  thnt  ttitx  lo  ei]Uft]ly  IriiA  wlietlicr  llie  acmuH  ii)vitilimiit>  t«  healthy  i/r 

ftiwMeil.     It  cuinot  bv  sAld  that  th^se  views  mv   unircrMlly  Bm^efilwl,  bnt  tli«  «vi>l«iKe 

^ItfAiutnder  lulduou  strongly  Aupporta  hU  conteaUoo  that  it  i>  oitly  wlii^n  tntctiou  forwu'l-  u 

exetie'l  oa  th«  oDientnoi  or  ini»fiiit«rMHi,  or  wbni  ttiv  pttridnl   surfiu-c   is   iiiii)ii|iuliitM  or 

nbbcd,  that  tuy  pttin  is  eroke'l.     H«  ct«d  cii>Ui1d«  th<)  pain  of  int^tiiutl  ci--Jic.  or  that  per- 

cririil  ID  luiy  vA  tin.-  visoimt.  lu  'Itio  nitbpr  l»  a  iliKleiixioti  of  tbttn  wbicli  caiutM  ilranoiD  '^1 

rtta  pHiUHWnin,  or  to  mochvnlciil  t>r  losic  iDemut  whicli  irriuU'  the  teriuui&I  bmticbt'ti  of  the 

klnmbu'  or  ocml  ner^>f  iii  the  )tarletAl  lubMrou  ;  even  I)-iU[ib&ugttiB  and  «wolIi'Ci  lyiiipfa.itlc 

[lilaadt  MeotidAry  to  InttaminKtoTT  or  other  morbid  5lflt«»  of  th<?  |n?rit<mirntti  or  riscrm  be 

^fBguvk  M  actioK  III  ttie  aame  luauDer.     There  U  c«ruiiily  mncli  to  )n:  uid  for  thin  view  If 

only  beenoM  the  ibdomituil  viscera  gcnrrnlly  are  reioarkaUly  ]i).<ic»!>turc'  lo  UnndUnf;,  nr  evea 

Htrniif!!^  nieftfiDrtut  sodi  m  i:iitti]i|j  jiDd  burning.    So  fiir  *>  it  go«i  aIso,  U  li  »u|jpon>^d  by  the 

eiirn.'nt  doctrine  r^anlinit  (h«  iuiHnratioii  of  Oie  »xni(^tureK  ronrerueii.     Prof.  I.Aiiutey  eon- 

jtidcm  tliat  tboM  Sbrot  uhlclt  on  ii*.iiittiUtlOD  are  cafoble  of  g4viui;  rbw  to  wtnatioti  belong  to 

lli«  »oniatk  ayatetn.  of  which  viiriuty  the  lumbar  and  utral  tterirea  from  llm  sjMKal  conl 

m^lroon^n,  whilst  there  are  fsr  fever  nuh  fibre*  in  Ibo  sympnthetio  bnuicfa»  dbtribntvd 

to  the  Tiaeera, 


idinavncriwy  and  the  tolemnce  or  otheiwise  of  pain,  but  when  every 
allowance  is  made  on  chis  point  acute  ditfuee  peritonitu  renuuns  one  ti 
the  nioet  ex(iuisitcly  iwinful  of  aU  diseases. 

.ScaiTcly  less  niiu-kod  thun  tho  spontADCDtis  pain  is  the  l«ndcrnos8  oa 
presHUiA  thut  may  he  no  ucutu  iis  to  t-minv.  thu  [tatienb  to  wince  at  the 
moro  approach  to  being  toiichcw].  Some  degree  of  pressure,  however,  is 
muidly  required  to  elicit  this  symptom  slight  though  it  be,  for  tho  skin 
alone  may  sometimes  bo  pinched  without  discomfort,  provided  there  be 
no  disturbance  of  th«  underlying  strictures  involWng  the  parietal  pan- 
toneum.  As  with  the  pain,  so  the  tenderness  may  be  first  mAnifesterl  in 
the  region  of  tho  cauwil  lesion,  though  it  quickly  tends  to  bcciintc 
general,  and  may  even  extend  round  into  the  loins. 

Condiium  of  the  Ahlomiunl  jralls. — (^loM^ly  connected  with  the  pain, 
and,  like  it,  a  direct  result  of  the  peritoneal  irritation,  is  the  ajipearance 
pi-csonted  by  the  abilomin&I  muscles.  (juit«  one  of  the  earliest  signs  il 
the  rigidity  and  immobility  of  these  stnictures,  iu  the  nature,  lu  il  wtt% 
of  a  retlex  defensive  action  to  protect  the  inflamed  peritoneum  from 
pro»i«irii  and  further  injiny.  Varying  degree*  of  this  resistant  hardness 
of  the  jwrietes  are  met  with,  but  it  is  in  perforative  peritonitis,  more 
|Hirticului'ly  when  the  lesion  Is  gastric,  that  tho  most  cxtri^roe  states 
occur.  In  such  the  contraction  may  he  so  great,  and  accompanied  with 
similar  spasm  of  the  inte.<itines>  as  to  canse  a  retraction  of  the  front  of  the 
abdomen  almost  ou  to  the  spine,  "  comparable  to  that  sometiroea  met 
with  ill  load  colic "  (Treves).  In  cases  which  arc  not  of  perforative 
origin  and  come  on  lew  suddenly,  the  degree  of  retraction  is  less,  but  the 
mnsoulitr  rigirlity  is  always  early  in  appearing.  In  the  most  mpidly 
fatal  cases  death  takes  place  whilst  the  abdomen  remains  rigitUjr 
relraclud,  but  it  is  usual  that  some  relaxation  takes  place  after  a 
time,  and  in  tho  later  stages  the  belly  is  distended  and  tympauitic  from 
necumulation  of  gas  In  the  paralysed  intestines.  \Vhere  the  tuthenii  is 
very  considerable  the  muscular  rigidity  is  insignificant,  and  Sir  V.  Tre 
recttnl*  liaving  "open  wisiis  of  septic  peritonitis  run  thoir  entire  cou 
with  a  flaccid  belly  wall,  and  with  scarcely  any  tendemees.  In  such 
insunces  tho  patient  is  usually  jmst  middle  life.' 

Tho  later  distension  of  the  abdomen  may  also  be  due  In  p&rt  to  the 
fluid  e/iidtttian  into  the  peritoneal  cavity.  The  ammmt  of  this  vuiee 
within  very  wide  limits,  but  it  may  he  sufficient  to  give  rise  to  all  the 
physical  signs  of  a  considendtle  asiites,  The  free  mobility  of  Uk*  fluid 
within  the  serous  uic  is  apt  to  )>c  iriterfLTe<l  with  to  a  greater  or  Irns 
extent  by  adhesions,  which  tend  to  confine  the  exudation  unetiually  in 
diO'ercnt  regions  of  the  abilomen,  thus  mollifying  the  chararlcristic  limits 
of  dulness  and  resonance  as  met  with  in  dro}isy  of  cardiac  or  hepatic 
origin.  Xow  and  then  a  friction  fremitus  may  Iw  l»oth  felt  and  htanl, 
chiefly  over  the  iipper  xone  of  the  ;ilr<l»men,  caused  by  tho  rubbing 
Lrigcther  of  the  rougheniNl  surfaces  of  the  peritoneum,  as  the  orgaru  and 
pai'ietes  move  with  respiration,  or  even  from  the  intestinal  perisbkUuL 
In  exceptional  cases  there  may  bo  some  oedema  of  the  intcguiuout«  over 


the  abdomen  wheu  the  inflammatory  exudation  u  pumlent  in  cbaractor, 
comtiarublti  to  the  comlitian  vvhiuh  may  bo  ob&ervcKl  o\'or  the  ckesl  iu 
connexion  with  iiii  empyemiL 

Fomihnfr- — This^  annthcr  of  the  cbamctoriittio  ftymptoms  of  acute 
peritunitis,  is  aIao  at  Ri-st  and  often  throughout  a  reflex  ]>honomenon 
iwcittnl  by  irritation  of  the  pentoneum.  It  h  singularly  perai intent, 
ajMiejiriiig  at  the  very  outset  nnd  continuing  x(mi(!tinK'.t  nniM  d«Hth  occurs, 
and  it  is  only  with  its  cessation  that  any  improvement  in  the  patient's 
state  can  be  looked  for.  The  more  ucutu  the  case,  and  especiidly  if 
ptii-foi-ation  liave  hap[iencc],  the  more  marked  the  vomiting,  though 
shmild  the  stomach  be  empty  when  the  lesion  occnnt  it  may  he  but 
alight  and  is  atid  not  to  occur  wheu  the  gai^tric  t«ar  takes  phtco  into 
the  lesser  peritoncad  mic.  NotwitbRtftndinj>  that  it  is  odc  of  the  chief 
niitnifestations  of  peritoneal  inllamiDatiou,  i\n!  extent  to  which  it  is  met 
with  is  variablo  when  the  different  causes  of  peritonitis  arc  taken  into 
consideration.  It  has  been  also  noted  that  when  the  bowels  are  acting 
regularly  or  when  there  is  diarrhoea — as  may  be  the  case  when  peri- 
tonitis supervenes  on  enteric  fever  —  tbc  vomiting  is  likely  lo  be 
incnnsiderjihle.  Inasmuch  as  a  looseness  of  the  bowels  is  not  infre- 
quent in  the  puerperal  form  of  peritonitis,  vomiting  is  often  lesR  marked 
in  this  class  of  case.  When  the  peritoneal  exudation  is  very  consiiJerable, 
tho  sicknofis  is  said  to  be  less.  Since  the  cmesis  may  fr^ucutly  be 
excited — or  at  least  appear  to  be — by  the  taking  of  fluid,  however  little 
or  of  whatovor  chararter,  it  would  seem  that  the  act  may  be  rellexly 
excited  from  the  ^'iwtric  mucous  membrane  as  well  as  by  the  peritoneal 
intlammittion.  The  vumiitMl  mutters  arc  at  first  such  material  as  tho 
8t^>m:icb  may  happen  to  contain,  later  iHicoming  bilious  in  character,  then 
green  from  altered  bile,  and  later  brownish  and  very  oDensiro,  though 
seldom  actually  feculent.  When  the  peritonitis  is  associatf<l  with 
gnive  toxaemia  bloori  may  bo  found  iu  tho  vomit  (5).  Unless  tho 
peritonitis  complicate  acute  intestinal  occlusion,  when  the  amount  of  the 
ejeeta  may  b«  copious,  the  (luantity  is  ustially  small  and  brought  up  with 
}nit  little  effort,  giving  no  relief  to  the  patient,  but  on  the  contrary 
greatly  intensifying  the  pain.  In  the  later  stages  of  the  disease  the 
vomiting  may  be  replaced  by  simple  retching,  nothing  lieing  brought  up 
until  perhaps  at  the  moment  of  death  a  Hnal  ejection  of  feculent  fluid 
may  take  place.  Eructations  of  iU-smclling  gas  are  not  infreijuent. 
Mere  nausea  apart  from  the  vomiting  is  less  <tftcn  complained  of. 

Ilirrup  from  spasmodic  oontracttoti  of  t}it>  Hiapbragni  is  yet  another 
reflex  manifestation  of  peritonciil  irriution,  which  is  of  occasional  occur- 
rence and  adds  greatly  to  tho  patient's  distress. 

CendiHon  cf  the.  Intfstines. — The  intimate  connexion  of  the  peritoneal 
covering  with  tho  other  structures  of  the  biowel  wall  a«1mits  of  a  ready 
exUnsion  of  the  renults  of  the  ititlanmiaiion  of  tlie  serosa  to  the  muscular 
and  other  coats.  It  is  clear  that  tbcso  changes,  a]>art  from  any  inter- 
ference with  the  nervous  control  of  the  muccnhiliirH,  would  be  likely  to 
inhibit  peristalsis  very  considerably,  uid  hence  it  is  that  in  the  majority 


of  cases  of  acuie  difTiiHe  peritonitis  fi'ora  all  cauws,  eonnHpaiioH  is  met 
with.  Xeverth«l«*s«  in  a  c«rUin  proportion  of  caaea  ihere  is  no  evidence 
of  fitnctiomil  impairment  of  the  mobility  of  the  inte^tiae,  aniJ  the  boweU 
act  regiUurly  or  almost  so,  or  do  so  with  but  very  alight  nauaUiiOB. 
Although  tUt'  mora  usual  condition  of  constipation,  wliich  mJiy  for  the 
time  l>e  abs'jlute  and  reeittt  all  tr^atmeDt,  nisy  be  accounted  for  ui  th# 
m&tiuer  doscribod,  at  Iciiet  in  tfao  lutor  stages,  it  is  probably  dopendeui 
in  a  mcaiiun.'  on  reflex  inhibition  of  tbe  nervous  control  by  the  primary 
leition,  fitich  ax  perfonition  or  acute  occItiBion  of  the  intestine,  or  by  tbr 
irritation  of  the  peritoneum.  This  explains  the  early  onset  of  con«ti|s- 
tion  before  indeed  the  atructuml  inflammarory  changes  in  the  bowd  cati 
have  become  eatablishod.  Kven  though  the  couatipation  be  coni}ilett>, 
there  may  be  an  occasional  {)a8sago  of  flatus  per  awtm. 

In  a  compiinttively  small  inimbor  of  caam  of  acute  difTuse  peritoniti* 
tiiarrhom  has  been  observed,  more  particularly  among  tboBo  in  which  ihr 
disease  originates  iu  the  pelvis,  cspeciHJly  Ihc  puerperal  form,  and  in  the 
pneumococcic  peritonitis  of  children  ;  tMimeiimes  also  in  the  jwrforutirt 
peritonitiR  complicating  enteric  fever.  This  exceptional  conilitiim  is 
regarded  as  a  direct  result  of  the  septicaemia,  the  loxirni  of  the  infectioii 
iHsiiig  abaorlted  and  |K»ssessing  an  umluly  i^timulating  cD'ecl  on  the  neuro- 
rauscuL-ir  mecharu'sm  of  the  bowol,  comparable  to  the  corrcspondiog 
irritation  of  the  neuro-secreting  mechanism  by  the  toxin  of  cholera. 

A  roost  important  result  of  the  intestinal  paralysis  is  wut^rism^  doe  ta 
an  accumulation  of  gases  within  the  relaxed  and  yielding  bowel.  Fir<t 
observed  over  the  upper  z^me  of  the  ahtlomen,  it  Bpreads  and  may  attain 
enormous  dimensions,  stretching  the  integiimenu  to  their  utmoftt  limits 
and  making  them  tense,  smooth,  and  shiniu<.'.  To  such  ait  uxteot 
may  this  condition  reach  that  the  movements  of  the  lower  part  of  tbc 
chost  are  completely  arremtod  and  the  heart  displacoil  upwarda,  with 
diminution  of  thn  are:ts  of  the  hepatic  and  splenic  dulnesB.  Some  of 
the  distension  muy  be  caused  by  the  Huid  exud;ition,  Imt  this  alone  neref 
dt)tormino»  the  extri>me  girth  that  metenrism  may  indnce.  It  ii  nbvioai 
that  for  any  distension  to  occur,  the  rigidity  of  the  abdominal  mn 
must  hB*'e  subsided  and  been  replaced  by  a  more  or  less  Haocid  condii 
and  this  lots  of  tune  of  the  somatic  aystcmic  miucles  is  to  be  regarded, 
like  the  intestituil  paresis,  u  an  outcome  of  Uie  aepticaemic  slate,  and  ii 
consequently  of  pniponionately  grave  sigDi6cance,  which  ta  iocreued 
with  the  persistence  of  its  duration.  For  these  reasons  roct^onsm 
seldom  iippears  within  the  first  twenty-four  hours  of  the  disease,  and  i« 
(tsually  manifest  in  ihe  course  nf  the  second  day,  being  very  varinble  in 
extent  and  sometimes  absent  throughout :  such  circuiustances  as  par 
tnrition  or  prenous  ascites,  which  ha™  unduly  iDcreasod  the  Uurity  ot 
the  parietes,  favour  the  distension,  which  may  then  become  enormoiu. 

Among  other  muscular  paralyses  that  shotdd  bo  noticed  is  thai  of 
bladder,  which  may  become  invaded  from  the  serous  c«it  of  this  orgwC 
as  th^  intestinal  muscles  are,  so  rjuuing  inability  to  pass  urinft.  la 
contrast  to  this  a  frequency  of  mictunn'on  is  sometimee  noticed. 


Gattral  Contlitioft. — Although  acute  ditfuse  peritonitii  ie  primarily 
0.  locui  disease  ch-tnicturixed  by  the  featiifeii  jii&t  discussed,  yet  owing 
to  iu  infective  natnre  ii  sooner  or  later  gives  riec  to  geticrnl  symptoms 
determined  by  toxiu  ubeorjjtiun  from  the  periconcid  cavity.  Hciic-c  the 
•li:jeaiiu  is  in  all  caves  a  uixaemic  disease,  tlitfVriii^  a8  it  may  in  the  degree 
of  the  toxic  phenomena.  I-Ixcluding  those  aomewhat  exceptional  easei> 
which  arc  fntul  in  a  fen*  hoiii-s  eubscqucitt  to  {>crforalion  of  Moniach  or 
buwcl,  the  p;itient  never  rallying  from  the  collnjise  attendant  on  the 
vittcexal  lesion  and  d>'ing  l>efora  peritonitiK  han  actually  commenced, 
there  remains  the  whole  field  of  acute  difliuw  peritoneal  inflan»nul)ons, 
Dinging  from  tboee  of  a  fuloiiniint  vhaiactor.  of  which  a  description  huK 
Itcen  givun,  lo  thos**  which  linger  on  for  wi'eks,  whether  ultimately 
re4:overing  w  not.  Within  that  wide  category  the  exl«nt  to  which  the 
general  indtcatioiiK  of  toxaemia  Jire  m.inife.'vte<l  i.s  extremely  variable.  In 
the  »evere8t  caaoe,  tho*^  in  which  it  may  be  that  the  itiiliul  collaiise 
is  followed  by  a  "period  of  reposw,"  and  this  i»  euccoeded  by  the 
supervention  of  the  local  siLrna  of  [jcritoneal  inflammation,  the  evidt^nces 
of  intoxication  nipidly  lie^-onie  dominanr,  and  It  is  from  poieioning  that 
the  patient  dies.  That  this  is  ao,  the  jfcneral  aspect  and  expression,  the 
piilsc!  Hiid  t4:uipcniUU'e,  thu  oftuntime»  icteric  tint  >.o  significiuil  of  serious 
blood  changf.  and  the  not  infrequent  menial  disturbance  sutticifntly 
doclaiv-  Hut  aUhon||;h  the  characteristic  appearance  and  abrlominal 
facies  are  most  usual,  ihey  are  by  no  means  invariable  even  in  cases  that 
are  surely  drifting  to  their  death,  and  lui  oxprcf^ion  itiat  but  very  slightly 
betokens  the  seriouB  condition,  with  even  a  Ituahed  countenjuice,  h»s 
been  ohKervei)  within  a  lew  hours  of  the  end. 

Where  the  infecting  organisni  is  of  a  lower  grade  of  virulence,  or  thy 
amount  of  toxic  mutter  that  obtains  entrance  to  the  peritoneal  cavity  is 
but  slight,  ur  the  associated  chemical  and  mechanical  damage  to  the 
peritoneum  by  the  escaped  gastric  or  intestinal  contents  is  insignificant, 
or  conceivably  when  the  absorption  of  toxins  into  the  blood-stream  is  but 
small,  then  the  proltjibititie^  are  that  the  general  evidences  of  i<epticaemia 
are  moderate,  and  the  outlixtk  for  the  patient  is  proportionately  better 
n$  the  more  particularly  atHloroiiial  symplouts  pix-doniinalo. 

Thus,  acute  dilFuso  peritonitis  may  from  its  symptomatic  aspect  be 
regarded  as  presi-nting  three  main  tyfKs  of  cases:  thofie  in  v>-hich  the 
genend  toxic  features  are  overn-helmtng  and  initietent  from  first  to  last ; 
those  in  which  the  loea!  Gymptoms  are  pronoiineed  with  a  growing 
preponderance  of  the  niaiiifeslations  of  puiiiuning  ;  and,  lastly,  thow  less 
common  and  milder  cnsfs  in  which  the  aMominal  signs  mitkc  up  the  main 
character  of  the  attiick  and  the  toxic  elTecta  arc  alt<:igeiher  sultordinate. 

PffrejeUt. — Among  the  rosidu  of  toxic  absorption  is  the  disturbance 
broHgfat  alftnit  in  the  heH^ regulating  centres  of  the  bo<Iy,  with  roiisc- 
qnent  perturhjitiona  in  the  liodily  lempenitiu^e.  Alth()ugh  of  considerable 
int^rofii,  it  cannot  be  said  that  this  sign  is,  with  onr  present  knowlodgi', 
uf  much  value  from  cither  a  diagnostic  or  even  a  prognostic  aspect,  and 
since  the  range  and   course  of   the   pyrexia  vary   eo  exceedingly,  nu 
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approach  to  a  charactemtic  curve  haWng  an.v  geneml  iipplicatiou 
Iw  constructed.  Tlmt  thei-e  should  be  this  vuniihility  is  t<i  he  ex^ioirtad 
when  account  ja  taken  nf  the  diverse  conditions  that  ocoupy  a  primarf 
pasition  in  the  etiology  of  the  disease,  even  if  the  nntnerous  localiseal  and 
chronic  forms  be  disregarded  and  only  the  acute  ilitTuso  inflainniAtii.m  be 
considered.  Nor  aro  these  diflcrcuces  in  cunsv  the  sole  intluenciait 
eirt'imii^tances,  for  vrithont  doubt  the  quantity  and  virulence  of  th« 
infection,  and  probably  also  the  s^icgies  nf  organism,  affect  the  character 
of  the  t^m^ierature,  as  well  as  the  appeamnce  of  certain  symptoms  whicb 
always  depress  the  temperature  during  the  progress  of  the  peritonitis, 
such  as  diarrhoea.  Xo  special  connexion  between  the  imture  id  tb« 
inflammatory  exudation  and  the  dei,Tee  of  fever  is  to  be  oheerve'I,  for 
pUB  may  be  formed  without  any  special  rise  and  even  sometimes  with  s 
aubtiormal  tcmpumtiu*c  ;  on  the  other  hand,  the  highest  readings  an 
commoidy  reached  in  cases  associated  with  suppuration,  and  in  purulaol 
peritonitis  left  untreated  for  some  time  the  tem|>erature  is  marked  by 
daily  remissions  and  intermissions  of  considerable  range,  the  so-called 
hectic  fever. 

In  the  majority  of  nil  cases  of  acute  diffuse  peritonitis  the  tem- 
perature at  some  time  or  other  and  for  a  variable  period  is  raided ; 
the  nuiximnm  atuined  rarely  exceeds  104  F.,  and  more  oft«n  dort 
not  go  above  103''  V.  Perforation  is  usually  atUmded  with  a  fsU 
of  the  thermometer,  and  should  the  temperature  at  the  time  be 
raised  as  in  enteric  fever,  this  fall  is  obviotuly  more  marked  ;  hut  occa- 
sionally the  fall  does  not  take  place,  and  a  rise  has  even  been  knowa  tt 
accomi>any  thin  event.  In  some  cases  the  collap^-  attendant  oa 
lesion  may  be  so  profound  that  death  may  ensue  without  any  suli 
rise,  before,  that  is,  peritonitis  is  established  ;  but  oftenest  with  the  onMt 
of  the  inHammaiion,  if  not  before,  the  temperature  rises  an4l  quickly 
reaches  its  highest  point,  at  which  it  may  remain  for  some  hours  or  for 
a  few  days,  according  to  the  course  of  the  disoase.  with  daily  irregular 
Ructuations,  later  falling  even  to  subnormal  and  so  remaintug  until 
death,  or  this  event  may  bo  inimudialdy  preceded  by  a  sudden  ris«  to 
103'  or  104  F.  If  the  peritonitis  be  of  slower  onset,  the  t^mporature 
rises  more  gradually,  but  as  before  exhibits  no  constAnt  lypea.  In  a 
small  proportion  of  cases,  among  which  may  be  included  tbo  acute 
peritonitis  following  on  strangiilat^^l  hernia,  the  tcm|H-raturo  remaioe 
normal  or  subnormal  throughout,  without  even  a  rise  being  recorded,  or 
it  may  be  that  after  an  im'toal  rise  Listing  for  a  day  or  so  the  ti'niporature 
falls  to  subnormal  and  so  remains.  Nnthnogel  remarks  that  the  abscnvs 
of  pyrexia  in  his  oxperionce  is  specially  frecpicnt  in  cues  due  Ui  injui^. 
With  respect  to  the  low  temperature,  it  must  be  remembere<I  thai  veiT 
often  a  higher  reading  is  obtained  in  tho  rectum,  and  this  difforeuoe  is 
mora  particularly  marked  wbpn  the  patient  is  collaiwed.  It  will  ifaui  he 
seen  that  very  little  assistance  towards  ascertaining  the  cauiw!  of  the 
peritonitis  wm  be  obtained  by  a  study  of  the  temperalurr  chari  in  a 
given  case,  any  more  than  a  forecast  of  the  issue  may  be  drawn  from  the 


same.  De&th  occurs  with  a  high  or  ft  low  temperature,  or  with  one  that 
remains  fairly  steady  at,  above,  or  Iwlow  normal.  Tbow  cases  marked 
by  the  hight-st  toiii[wratiuTH  may  improve,  but  ctTtain  it  is  thuL  those 
marked  by  a  persistence  of  Inw  temporatnre  are  amongst  the  grareat. 

Aa  prox'ionsly  Rtated,  rmv.-<  are  not  a  very  frequent  symptom,  and  are 
>y  no  means  a  necessary  accompiiniment  of  p(u  format-ion.  Of  100  cases 
(jnoted  by  Sir  F.  Treves  from  the  records  of  the  London  Ha«jiit;il,  this 
symptom  vrns  only  noted  in  1 3  instances.  Perhaps  in  the  jtentonitis  of 
pneumococcal  ongin  and  the  pucrpcml  variety  they  are  most  frecjtteiit 
lid  most  severe. 

Sffniptoms  refrrabU  io  the  Cirealaivm. — The  moat  important  of  these  is 
the  fitate  of  the  pulse,  which  is  generally  characteristic,  Iwing  rapid, 
small  in  volume,  and  hai-d,  a  conihinalion  that  constitutes  what  ia 
kniiwn  as  "wiry"  or  "thready."  This  fejiture  is  better  marked  in  the 
earlier  stages  of  peritonitis,  and  special  attention  has  been  drawn  to 
the  sudden  rise  of  b]oa<l-pre8sure  as  one  of  the  very  first  signs  of  the 
occurrence  of  perforation  and  consequent  [writoneal  inflammation  in 
enteric  fever  (Brings).  The  pulse-rute  is  usually  upwards  of  120,  and 
in  the  final  stages  may  reach  tOO,  but  whilst  still  continuing  to  be  very 
small,  the  tone  of  the  ve,8seU  hits  then  diminisheil  and  the  peculiai-  wiry  feel 
is  tiu  longer  noticeable.  There  is  no  constant  relation  1>ctween  the  pulse- 
rate  and  the  temperature,  for,  whatever  the  latter  may  be.  the  former 
kcepi*  high  anil  quite  contrary  in  character  tu  the  uoft  fidl  puli*e  i^o 
common  in  the  febrile  state.  Where  the  peritonitis  is  more  slowly 
develoiHjd,  as  in  some  of  the  non  jjerfurative  forms,  there  is  a  closer 
correspondence  lietwcen  the  pulse  frequency  and  the  temperature.  The 
rate  and  character  of  the  piil^e  are  doubtlet^s  exjiressions  of  the  tuxitemio, 
although  some  influence  may  tie  attributed  to  the  severe  iMtin,  acting,  it 
would  seem,  on  the  nerves  of  the  vessels  by  )iara)ysing  the  vasomotor 
centre  in  the  medulla  oblongata  (20). 

The  iirhw.  present«  the  usual  febrile  characters,  )>eing  scanty  and  high- 
coionrcd,  depositing  urates  and  contJiining  a  trace  of  albtimiu.  In 
addition  it  is  characterisod  by  the  presence  of  a  very  considerable 
quantity  of  iiuHcan.  "There  is  probably  no  other  condition,"  says 
\othnagol,  "with  the  exception,  possibly,  of  acute  intestinal  oliatniction, 
in  which  the  nmount  of  indican  in  the  urine  is  so  large."  The  micro- 
organism to  w|iii;l)  the  peritonitis  is  due  may  )w  found  in  the  urine 
within  twetity-four  hours  uf  the  onset  (Lctmnndcr  (K'l)). 

The  hhxnl  in  peritonitis  shews  a  well-marked  leucocytoais  except  in 
those  cases  of  extensive  perforation  in  which  the  patient  snccumlm  in  a 
few  honi-8  without  rallying  from  the  initial  shock.  Ordinarily  the 
l6uci>cyte  count  is  about  20,000  per  c.mm.  though  amounting  in  extreme 
cases  to  100,000  per  c.mm.,  being  unsiirpasaed  in  this  resjwct  by  luiy 
other  disease.     The  increase  is  almost  entirely  in  the  polymorphonucltf.Hrs. 

The  Mental  t'ondUim. — The  patient  usujilly  remains  with  tmimpaired 
consciousness  to  the  end,  even  wlien  the  issue  is  rapidly  fatal  iJut  tbo 
degree  and  character  of  the  toxaemia  is  sometimes  such  that  various 


conditions  of  mental  distru'lnnoe  are  nifuiifested.  Moru  comtuDnly  Uiii 
takos  tke  form  of  u  ({Uiet  delirium  or  ii  mere  cunfusiou  und  oli$cuniticn 
of  till!  intellect,  or  it  inny  be  dtiep  di*uwsiuo6a  and  Kemi-comiL  Excefiiiott- 
ally  the  delirinm  is  of  n  niUler  character,  oven  DiAniacal,  And  it  u  poMible 
in  such  ciiMW  that  a  coincident  niyningitis  mny  he  rfSiKirmihle,  t-^pcciatly 
if  ttiert;  lu  also  heiuiuchcs.  Thti  distressing;  rustlessness  lia^  iilrt'adv  l>o«i 
M-Untltid  to.  ;Lnd  witli  it  goes  as  n  rule  im  v«(nally  exhwisting  sleeplcMnrM 
In  children  convulsions  are  not  infrequent. 

Notwithstandin};  the  widespread  area  involved  in  ncule  diffuse  peri- 
tonitis and  thf  virulent  ckamctcr  that  the  inflHmmation  often  aHumo, 
nn  extension  of  the  proef£8  Likett  plice  into  the  Aid»jiutent  viscera  coremi 
liy  tliR  membrane,  beyond  ftomc  <iedemntoUn  and  i-oundcelled  intiltretioo 
rcferrerJ  to  in  connexion  with  the  intestine.  The  disease,  thoreftire,  a 
ver)'  rarely  marked  hy  any  cumpUeation,  thougti  it  may  by  extunaioD 
throngh  the  diaphragm  set  up  plenriay  aiul  empyema,  oftenor,  it  U  luad. 
on  I  he  right  'si<le ;  bnt  these  afTcetions,  m  aIbo  pneumonia,  meoin};itif. 
and  cndoc^inlitis,  alt  of  which  are  not  infrerjnently  <i&«(Oci»teirl  ivith  peri- 
OJirditis,  and  arthritis,  are  more  propuily  to  be  attributed  to  cuincidrnt 
iiif^aiun,  and  hence  it  follows  that  it  is  in  the  more  virulent  cues,  sttcb, 
for  instance,  as  the  puerperal  foim,  that  these  raanifestatioRi  aft  iuum 
likely  to  occur.  lOipid  enhirgemeni  of  the  spleen  hoe  l>een  occuamaHy 
described. 

OlRg^nosls. — It  is  not  often  that  acute  general  jieriUinitis  fails  to  bo 
detectcJ  unle.s.'i  in  the  exceptirinal  I'irrumiftJini'es  That  m.'i^k  it«  m&iufe*tA- 
tions,  mid  this  iiotwith!jt'Undiii<{  that  nu  sin;(l>t  feature  t$  patho^nomanic 
and  even  conibinatiuns  of  it4  symptoms  may  clomt-ly  umuUte  other 
maladies.  The  ditticulty  in  cunnexion  with  the  disease  lies  rather  ia 
asceitaining  the  precise  cause  for  the  diffuse  peiitonoal  inHammaiiott,  and 
this  pirticuUrly  no  when  the  Vix&o  \h  of  tiie  fulniinnnt  perforative)  vu-ietj. 

Among  the  indications  U|mi(i  which  nuist  relimice  is  in  tm  placed  for 
the  recogtiition  of  the  condition  are  the  acute  {tain  and  tenderness,  tlw 
rigid  motionless  abdomen,  the  persistent  vomiting:  und  constijntiott,  the 
peculiar  small,  rapid,  thready  pulse,  the  distressing  restlessness,  iinii  the 
progressive  prostration  and  collapse;  yet  no  one  of  these  is  of  invariable 
occurrence  and  it  is  rather  on  a  combination  of  these  signs  that  ths 
judgment  is  based.  \';»lnahle  confirmatory  evidence  is  the  recognition 
of  peritoneal  effusion.  Jyinic  .sign",  such  as  the  tempemture,  are  "O 
unccrt-ain  as  to  be  of  but  liltk-  value,  even  If  they  be  not  misteA/liag. 
Pertfiin  phenomena  stand  »oniewhat  a|iari  in  their  significance  ;  thus,  the 
very  marked  loucocjtosis  is  eminently  suggcative  and  becnmes  oepeeiaUy 
valuable  should  the  peritonitis  supenene  in  enlerio  f^rer  in  irhJch  no 
such  change  occurs,  and  when  the  ityiaptoms  and  {i;erteral  state  of  the 
patient  might  obHcure  the  evidences  of  so  serious  a  ciun plication.  In 
estimating  the  decree  of  intestinal  [larcsis,  the  late  Mr  firetg  Smitb 
proposed  a  metho'l  to  which  some  have  attached  great  iin]>ortJUice.  Thim 
was  rArefnIly  to  auvctdtate  the  siu-face  of  the  alHlomi'n  for  five  niimiti% 
and  if  at  the  emi  of  that  period  no  sound  of  gurgling  or  the  like  lad  baMl 


a  compleUt  {iHnOyst.1  might  be  flseiinmd.  Of  tlu>  (liagiiostic  iin- 
incG  of  iiidicaniirui,  NotbuJigel  thus  expresRes  himBelf : — "  I  coti- 
sider  the  pxcrction  'if  Lirge  i|n.iiititidfi  of  indican  to  be  ono  of  the  most 
eoiistnnt  signs  of  aculc  diffuse  peritonitis ;  in  fiurt.  I  should  ftluays 
hesitate  a)>out  dio^ni^ing  this  condition  unless  there  were  groatl^r 
iiicrciiKvd  f[UaiilitiuK  uf  indii^an  in  the  urine." 

The  two  conditionB  for  which  acute  |writoiiitis  might  be  roiataken 
are  inl«stiiiat  colic  and  acute  intestinal  o)»trucLiuti,  inasmuch  as  the 
severe  pain  of  peritonitis  in  .insociiitefl  alnioflt  always  with  greJit  tonder- 
nej«  over  the  alxinmen,  a  distinction  from  rolt--  ia  readily  fnrniBhwl,  since 
in  the  latter  atl'ection  the  pAtiont  is  apt  to  find  relief  from  bending  the 
trunk  over  the  ihigba  as  he  sita,  or  pressing  his  arm»  across  the  bt^lly. 
It  ahould  be  remembtired,  however,  that  the  p;iin  of  ])crf oration  of  the 
stomach  or  bf»wel,  which  is  prolwbly  at  first  in  thfl  natnrt;  of  colic,  may 
sometimes  be  lessened  by  ihe  adojiiirm  of  a  like  attitude,  before,  that  is 
to  say,  the  [writoncal  iiiflamaiatiun  has  set  in.  Moreover,  the  colic  |*»in 
16  essentijiUy  paroxysmal  and  not  cimtinuons  iis  that  uf  the  more  serious 
[lisease,  and  it  i^  ait  a  nile  nuaceomj>itni(Hl  by  vomiting,  or  by  rigidity 
and  immobility  of  the  altdomen,  or  by  murke<l  indicanuria.  Pyrexia  also 
is  absent  cxccpling  very  occasionally  in  cases  of  lead  colie,  which  supor- 
licially  resembles  jierit'tnitis  in  the  intensity  of  the  {jain  and  In  ))eing 
wimctimes  accompanied  by  tenderness.  Other  forms  of  colic,  hepatic  or 
renal,  should  otter  no  ditHculty  in  their  discrimination  from  poritonitiN  if 
attention  be  paid  to  the  loeality  of  the  puin  and  the  direction  in  which  it 
nidiatcs,  together  xrith  the  points  above  mentioned. 

From  iinitf  intMtinal  rJtsirwtion,  the  diagnosis  of  difttise  peritonitis 
is  admittedly  not  always  so  easy,  ami  ospecinlly  since  the  jwritoneal 
intlamraaliou  frctjuently  follows  on  occhision  of  the  bowel ;  but  before 
the  two  conditions  coexist,  the  colicky  rather  than  continuous  character 
of  the  pain,  the  absence  of  extreme  tenderness,  fever,  or  ahdominiil 
rigidity,  and  the  early  develofmient  of  meteorism,  witli  vomiting  that  is 
copious  rather  than  small  in  4|nantity,  art;  all  in  favour  of  obstniction  ; 
and  abonlii  tliere  he  any  visible  endence  of  innre-ased  peristalsis,  this 
would  strongly  support  the  same  conclusion.  Tenderness  of  the  pelvic 
peritoneum  m  .iscerlaincd  by  digital  examination  of  the  rectum  or  vagina 
hii>i  l>eon  looked  upon  as  evidence  of  peritonitis,  but  it  cannot  always  bo 
olicitfiil  even  when  the  inflammation  is  certainly  presents  It  Is  in  the 
difl'erentiation  of  these  two  morbid  stttcs  that  indicanuria  fails  to  be  of 
any  assistance,  since  it  Is  considerable  in  both. 

Among  the  conditlDns  determining  severe  alMlominal  pain  that  might 
bu  taken  for  ncut<i  peritonitis  and  that  an?  of  less  frequent  ocrnrrcnce  are 
acute  panrreatitis,  the  torsion  of  a  floating  kidney,  the  rupture  of  a 
grand  Fallopian  tube,  or  the  twisting  of  an  ovanan  pedicle.  All  of  these 
are  cbamcterised  by  a  sudden  or  fairly  rapid  onset  and  great  severity  of 
■ymptoms.  among  which  severe  or  even  agonising  pain,  more  or  less  con- 
tinuous in  character  though  with  iKiro.xysma!  exacerbations,  and  constant 
vomiting  leading  to  a  state  of  oxtrome  prostration  and  collapse,  thus 


closely  resembling  acute  pcritotiilis.  Inde^I,  so  far  iis  the  nunife 
referable  to  tUe  abdomen  as  well  an  tlio  (iulsc  and  tt'inperature  »re  _ 
cenied,  tlie  pancreatic  ufTectiari  h  iH-HcticiiUy  icidi-NtiiignisLablc  from  tlie 
purit<}iieal  ilueuge,  and  the  other  maladies  tueiitioned  up]>ruxim:itu  tIomI)' 
to  the  same.  There  is,  however,  in  all  these,  a  greater  liability  fur  the 
pain  cimipbined  of  to  be  luculise^l  or  at  least  to  he  of  distinctly  gT«at«r 
iiitensity  in  certain  sittiationfi,  opigfiAtntiTn,  loin,  or  \over  jurt  uf  the  belly, 
and  mill  more  itignifiojint  are  the  evidences  of  intoxicatiuii,  niiich.  soonfr 
or  later  and  in  grcjitcr  or  less  intensity,  the  jit'ril^initia  is  sure  to  exhibit, 
and  that  itrc  noticeably  absent  fruui  the  olher  L-ondilioti9. 

C-ortain  dtsca:^e3  within  the  cheat  nmy  be  mistaken  for  ncuUs  peri- 
tonitis, and  even  la|uirotomy  hiw  been  performed  for  perforation  of  ibe 
appendix  or  of  a  gastric  ulcer,  whilst  the  real  malady  was  an  acute 
pleurisy  or  pneumonia.  The  iiciite  onset,  the  rise  of  temporature,  th* 
severe  distress  of  the  patient  and  pain  refen-ed  to  the  epigastrium  or  ri^hl 
iliiic  fossa,  have  Wen  the  justification  for  the  error,  which  i>huiild  be 
prevented  by  careful  attention  to  the  character  of  the  piilae  ami  the 
pulse-respiration  ratio,  together  xvith  an  examination  of  the  thoru 
(vidt  p.  1003). 

In  the  difTerential  diagnosis  of  acute  [leritonitis  no  less  than  in  tb» 
more  ditticult  task  of  ascertjiining  its  canMt>,  the  history  of  th»  case  n 
neceBsarily  important,  particularly  in  res)}oct  to  the  previous  ocoinvnos 
of  ^mptonie  which  might  suggesl  the  existence  of  leuona  Mich  as  ga«cn>- 
inletiliual  ulceration  or  appendicitis  likely  to  determine  the  ]>critai>aa] 
disease. 

Soma  opinion  may  be  formed  as  to  the  |Uirticular  varioty  nf  infection 
that  is  present  in  any  given  case.  Thus,  the  greater  prvvalerict?  uf  lh» 
piicumucoccits  in  the  peritonitis  of  chiUli-en  and  Uie  prob;tl>iliiy  of  iu 
responsibility  for  the  a1>itoinitKil  att'ection  where  a  pneumuniu  or  i^inpycina 
is  also  present ;  the  great  likelihoo<i  of  the  Sirrj/liyui-njs  yH'uj'ne»  }\Mn^  ih* 
cauio  of  a  puorpcrul  or  a  fulminant  perfomtive  case,  though  the  BatiBm 
cdi  must  not  be  forgotten  in  connexion  with  this  last.  Some  asALstaace 
in  this  direction  might  be  obtained  from  the  apptyiraneo  of  th>*  pxttda- 
tion. 

The  Progrnosls  of  acute  general  peritonitis  is  always  of  the  graveit. 
Even  with  a  more  rational  treatment  luiM-d  on  u  more  accurate  kuowlcdj^ 
of  it^  causation  and  pathology',  it  still  remains  one  of  the  most  lutal 
diseasca. 

Excluding  the  favourable  influence  of  operative  interference  to  be 
suWfjiicntly  considererl,  it  niuy  be  said  that  no  ease  of  diffuse  peritoollu 
due  to  perforation  cjui  be  e.vpected  to  recover  Bpuiit/uicously  it  is  tnW 
that  a  very  few  examples  of  this  coudition  have  Iwen  said  to  havp  Aont 
so,  and  this  result  has  been  ntrnbutod  to  the  stomach  being  empty  at  the 
time  of  the  iN.>rforation  and  iho  coniH:(|iicnt  absence  of  invaaion  fd 
the  ]>enloneum  by  toxic  material ;  moreover  rocoverj'  has  even  heea 
reported  when  a  typhoid  ulcer  hiw  led  to  coramunicatton  nf  the  intoltMe 
with  the  peritoneal  sue,  but  such  fortunate  oventa  as  lhe«e  u-c  not  to  be 


counted  on,  and  death  mnj'  he  looked  for  Trithin  thirty-six  hours,  less 
oft«n  within  forty-eight.' 

No  donbt  by  far  the  larger  proportion  of  cwses  of  puerin'ral  iwii- 
tonitis  die  within  a  week  or  tun  duvii.  lu  uKso  do  lho<^  in  n'hicb  the  ditl'uHu 
iutlummHtioii  follows  an  acute  intestiual  obeLntction,  appendicitis,  ur 
enteric  fever  without  perforation.  But  a  few  cases  recover  without 
0|>eraUon,  and  oven  where  the  symptoms  have  been  of  considerable 
severity  they  may  gradually  abate  luid  <:onvales('ence  be  entered  on  after 
a  fortnight  or  three  weeks.  Sometimes  patienU,  whose  condition  wotdd 
be  included  in  either  of  these  categories,  may  pftss  on  into  a  more  chronic 
state  lusting  for  weelu  or  even  monihs  with  tuicertaiit  issue  u]t  to  the 
lost^  The  particular  variety  denoniinateil  pi-ogrcasive  tilmno-purulent 
peritonitis  is  of  this  character,  and  it  is  to  lie  notc<l  that  the  exudation  in 
all  thene  forms  is  purulent,  and  gradually  spreading  as  fret^h  areas  of 
peritoneal  iuflammalion  are  successively  developed,  fresh  outbursts  of 
symptoms  occur  to  subside  and  recur  a^^iu.  AVorri  out  by  repeated 
hectic  attack?),  the  patient  becomes  emaciated  and  presents  all  the  cliar- 
arters  of  a  subacute  or  chronic  septicaemia,  which  may  terminAio  in  ileath, 
with  or  without  other  inanifestions  such  as  pericaitlitift,  eudocarditis, 
pleurisy.  Vet  even  in  such  unfavourable  circumstances  as  these  a  Ciuas 
now  aiid  then  does  manage  to  recover,  though  with  such  grave  im[>air- 
ment  of  health  as  to  deiermtno  a  long  |>eriod  of  invalidism. 

It  will  be  seen  from  this  account/ that  although  a  piu-ulent  exudatiout 
as  a  rule  betokens  an  unfiivoiintbA!  termination,  yet  it  by  no  nicausi 
necea;«arily  does  ao,  P'ven  less  hopeful  is  the  peritonitis  associated  with 
a  serous  or  sanious  elfusion,  or  that  in  which  no  Hbrinotis  exuilate  cwits 
the  surface  of  the  serous  membraue  to  airest  or  to  diminish  the  toxic 
absorption,  or  when  u  too  energetic  procedimi  at  operation  has  widely 
damaged  the  protective  endothelium  or  washed  away  the  bcneficinl  white 
staphylococcus.  Keforenee  has  already  been  nindc  to  the  relative 
virulence  of  some  of  the  recognised  infective  organisms  {ndc  p.  91G). 

With  regard  to  the  prognostic  value  of  tlie  individual  symptoms,  it 
has  to  be  remembered  that  death  or  recovery  chieHy  dei^ends  on  the 
severity  of  the  toxaemia,  and  it  is  the  indications  of  this  condition  thai 
furnish  the  most  reliable  data  for  framing  a  forecast  of  the  issue.  More- 
over, it  is  this  underlying  septicaemic  state  which,  being  common  to  all 
form*  of  a<:ute  jieritonitis  however  they  inay  arise,  gives  to  them  their 
similarity,  which  becomes  strikingly  apparent  in  the  fnt^d  cases.  At  the 
same  time,  if  thore  lie  no  improvemeut  after  iho  disease  had  been  estab- 
lished for  twenty-four  hours,  even  in  those  symptoms  more  directly 
referable  to  the  atxlominal  Icition,  the  outlook  is  exceedingly  grave. 
Thus,  if  the  vomiting  l>e  very  severe  and  constant,  the  condition 
is  proportionately  serious,  whilst  action  of  the  bowels,  whether 
occurring   sponLaneouuly   and   regularly,    or    easily   induced,   is   to    be 
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rfigarded  aa  ^rourable.  Vory  little  dependence  can  \te  pUocd  on  Uu 
temperature  for  fnrming  a  judgment,  althon;i:h  a  {Krsistendy  snbnoraul 
curve  is  almost  invumbly  fatal.  Nor  cuii  the  severity  of  iht;  |>aia  he 
UikoH  as  n  guide  to  lltu  sevorily  of  nay  given  caew.  fiiiicc  it  U  often  miMi 
ma.rkti<I  in  Hoinu  of  tliose  whicb  recover.  In  propfirtion  also  tn  xht 
rapidity  of  the  pulse  and  tlio  extent  of  disyiarity  heivcen  it  and  tbr 
t<5m|piL>ralurt?,  is  ibe  gravity  of  the  ciu«e.  An  expreMion  of  the  uxtent  uf 
intestinal  paralysis  and  of  the  nitthenic  uoiiditiun  t*i  the  patient,  itt  the 
degree  of  meteomm,  the  seriotis  import  of  this  phenfimenon  being 
iiicrcaftcd  Viy  the  nioch.inical  iin^>cdimont  it  oti'ci's  to  the  Action  of  ih« 
heart  luid  liin);^  »nd  ibL'  cunsvLjucnt  ctlicieticy  of  tbo  tarcidation.  By  the 
rxperienccd.  much  importance  is  att;icli(Ml  to  the  ^'uner&l  aspect  of  th* 
patient^  and  altliou^h,  as  previously  HUted,  death  may  ht>  mi|>endia{: 
when  this  woiild  appear  to  )«  almost  favDiirahie,  it  ia  none  the  1d<b  * 
valuable  imicx  of  the  general  condition,  of  whicb  a  deepening  protttratiou 
and  r()llii;^<4e  are  amnng  the  most  serious  man  if  citations.  It  need  hAnlly 
Ihi  added  that  acute  peritonitis  of  whatiivwr  form  isinoeit  fauU  in  tbii  very 
yomi;^'  and  the  a^iwl. 

Treatment. —The  raiioiml  trcaUuenl  of  acute  dill'usu  jKn-itututifl 
shuuUl  be  )mA&l  un  the  following  consideiatioiu.  Fii:st,  the  recc^nitjoa 
of  the  infectious  nature  of  the  disease,  and  that  many  of  ju  syrupuuns 
and  its  usually  faul  result  are  the  coiisequenetts  of  toxic  absor^ition  fniQi 
thi^  peritoneal  cAvity ;  secondly,  that  within  lttnit«  the  [wntiinciUB 
[MisseHMS  certaiiL  dofensive  jxiwers  agaiiutl  tbi^  ()rgani8ni.s  by  trhich  it 
may  be  invaded ;  thirdly,  that  tbo  varioun  patbogenotic  microhoN 
exhibit  diflereni  degri^s  of  virulence;  and  fmirthly,  that  ncnic  peri- 
tAnitis  is  almost  always  aocondury,  the  infection  bciug  tbc  coiiu-MiuenDe 
of  some  injury  or  morlrid  condition  of  one  or  other  ol  the  structttne* 
which  the  serous  membrane  nnvelojis,  Notwitbstandinii  that  acote 
|H.M'itunitia  is  of  an  infectious  character  and  due  in  some  dL^ca  to  organ- 
isms that,  developing  elsewbcn'  in  the  bcMly,  give  rise  to  maladies  ol 
mure  or  leM  rliotinctly  liniiteil  duration,  il  cannot  he  uaid  that  ht 
pUi*posee  of  trontmont  the  disease  under  consideration  ii  to  bo  t-Cj{:irdrd 
a«  one  that  will  recover , provided  thiit  the  pitlicnt  can  l>e  tidt«l  over  ■ 
certain  periml  of  time,  though  it  may  be  admitted  that  nccaeionallr  i* 
awe  may  in  it«  bebiivioiir  have  «ugg('*t«]  a  defined  coun*e  or  even  an 
Apparent  crisis.  The  toxic  efiecia  are  ttio  profnund  and  applied  over  «i 
largo  a  surface  as  to  prevent  atty  liucb  view  l>eirig  uikcn  for  prociicnl 
treatment,  whicb  must  be  immediate,  prompt,  and  thormigh  if  it  ia  lo 
have  any  chance  of  success.  The  indications  for  treattnent  that  loUow 
from  these  considerations  concern  ftrst  of  all  the  prophylaxia  of  the 
■liscasc,  and  failing  that,  the  encourugcnient  of  Uie  ileft-nbivo  agency 
together  with  the  removal  of  the  >«our('e  of  the  iufwiimi  lu*  well  aa  oi  tlw 
infective  and  toxic  material  that  may  have  acc<imulat4^i.  dealing  mean- 
while with  the  symptoms  m  far  as  may  l»e  pofl«hle. 

Inasmuch  as  acute  pei-itonitis,  whether  general  nr  liKjd.  U,  poecjbly 
with   rare  exceptions,  secondary  to  lesions  of  the  nJMlimiinal  organa,  U 
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is  obnous  tbtit  the  most  efficient  measure  for  the  pi*opbylaxi8  of  die  . 
peritoaeal  inHnminatiort  would  be  the  prevention  of  ibesc  vij»ccml  lesions; 
but  it  ia  e(|iially  obvious  tha.t  our  .i))i)ity  in  this  ilircctiun  is  uxtretnelr 
fttight.     The  prevention  of  .ippcndiciufi,  of  g-asiro-jntcatinal  ulceration,  or 
of  oeute  intestinal  obstruction  is  stilt  to  seek. 

Somcwhiit  niuit'  promising,  porhnps,  ia  the  provcution  ur  arrest  of  1 
infliimination  after  the  infection  has  taken  place.  In  connexion  there- 
with, ivs  in  re8|icct  to  other  raciins  of  trcntment,  the  qnestion  of  time  is  a 
most  important  one.  ^Vfter  the  exposure  of  the  ]H.'rttoneum  to  the 
niicrobic  invasion  there  i«  an  interval — at  least  of  a  few  houi-a — licfore  any. 
considerable  or  even  appreciable  responee  on  the  |»art  of  the  ftennw; 
inembrniie  take«  place,  and  it  is  this  period  which  offers  the  opportunity 
fur  much  to  be  done.  It  ia  now  that  efforts  may  be  made  to  encourage 
the  njiturnl  defensive  measures  possessed  by  the  peritonciun,  to  Increase  the 
number  of  phajiocj'tcB  and  the  ipiantity  of  iKicterlcidal  serum.  At  present  it 
must  l>c  adniittoii  that  the  extent  to  which  this  can  l>e  .icconipiiRbed  is  very 
lirait«d,  but  the  work  of  Messrs.  Dudgeon  and  Sargent  previously  referred 
_  to  haa  gone  far  to  shew  the  way.  The  beneficent  action  of  their  whit* 
^^V4tAphy)ococciia,  which  is  the  earliest  to  appear  after  infection  has  taken 
^^^  place,  in  promoting  lencncytosis  shoidd  certainly  not  be  arrested  by  t<«> 
I  extensive  an  irrigation  of  the  peritoneal  cavity  unless  an  abuiidatit  esui)M) 

I  of  intemtinal  cuutetits  liuve  occurred.  The  IraiwfuKinn  of  llie  jxiritoneal 
L  ca\nty  M-itb  warm  neutral  saline  aulution  has  bean  found  to  stimtdate  the  1 
^^Ki  production  of  phagocytes,  and  for  tht>s  reason  has  tjoen  employed  in  the  1 
^^v  early  stages  of  laparotomy.  Vuriou&  sut^stanccs  have  been  udmtnist«red 
previous  to  operation  for  the  name  purpose.  Of  these  nucleic  acid  has 
received  an  extensive  trial  at  the  hands  of  iMiknlicx- liadecki.  who 
employed  a  'I  {tor  cent  solution  of  the  neutmlised  acid,  nltoul  ?iO  c.c.  of 
which  were  iiijeded  subcutaneoiisly  twelve  hours  before  the  ujierution. 
Of  "45  lajiarotoinitH  in  which  the  jdidominal  cavity  was  ex]x>Refl  to 
infection  by  the  contents  of  the  stomach  or  intestines,  or  by  some  other 
infectious  socrotion,  3<S  recovered,  and  in  none  of  the  7  fatal  results  was 
peritonitis  the  cause  of  death."  The  impreseioD  of  this  obserx'cr,  there- 
fore, is  favourable  to  this  method  of  jin^jxiration  of  the  fjatient.  It  is 
fair  to  observe,  however,  that  he  attributes  considerable  l>enefit  to 
irri^tion  of  the  peritoneal  cavity  with  warm  saline  solution,  which  ho 
latterly  practised. 

Next  to  developing  the  normal  protective  functions  of  the  peritoneum 
woidd  he  the  combating  the  infection  by  means  of  antitoxic  senima 
However  desirable  these  meiuis  might  be,  at  present  they  have  aitained 
to  but  a  small  degree  of  ellicieney.  For  those  varieties  of  infection 
characteriRe<t  fur  the  most  part  by  a  moderate  virulence,  the  individual 
enn  as  a  rule  produce  the  requisite  antidote.  wbiUt  ^ich  forms  of  anti- 
streptococcic aorum  as  we  do  possess  are  useless  against  the  invasion  of 
organinnii  of  this  class  whose  virulence  ts  ovorwhelmtng :  but  for  the 
commonest  and  most  generally  letlud  \Tiriety,  the  H-taUux  ailt,  encouraging 
reanliA  have  been  obtained  by  the  me  of  a  polyvalent  serum,  from  a 


Iiono  iounuiiiised  aguinat  thirty-one  stmins  of  U.  ffdi,  in  twenty-five  tmm 
of  u])pcn<lictiUr  penlonitiH  (Makins  nnd  Siirgcnl).  It  is  iu  this  dii'eetim 
th»L  H  gix-Ht  desideratum  existi;,  and  itiAt  great.  I>enefit  nmy  Lc  hoped  for. 
Were  it  posufbie  to  know  with  wliit-h  imrtirular  orjianism  or  ori^aiiisiii* 
thu  pAtient  vn\&  infectviJ,  thi'  pl.iti  of  tivauiient  mij^lu  more  satiAfacioril; 
be  entered  ujion,  but  thia  cannot  bw  done  until  the  abdomen  bo  opened 
when  the  plan  of  procedure  has  already  been  commenced 

liefore  the  rord  natuic  of  peritonitis  was  understood  or  tte  openitiw 
truittment  cvuu  uont4-nipl;Uc'd  as  possible,  the  remedial  measures  consisted 
in  the  withdrawal  of  food  which  the  vomiting  itself  almiwt  comjM'IIed.  hul 
appliratioris  to  the  ablomen  wh<an  they  coul<i  Iw  )K)rne,  and  th<-  aiiniinu 
tration  of  opium.  Under  the  influence  of  the  naitiotic  the  |)iatient'a  Iwn 
hours  were  soutbod,  and  iloath  caiuu  jxiinlessly,  too  often  when  tb» 
apparently  improved  condition  which  the  drug  confemxl  bad  given  riM 
to  illiuivti  hopes  nf  recovery.  Now  and  again  a  cjutc,  even  v,o  far  lu  cm 
he  judged  coming  within  the  category  of  what  we  mm*  torni  fulminuii, 
escaped  the  almost  inevitable  terminalion,  and  offered  such  ju.«titicatioa 
as  lliere  wa^i  for  such  a  plan  of  treatment.  But  with  a  truer  concuptioo 
of  the  patholo^*  of  the  afl'ection  other  methods  of  relief  were  propoied, 
and  the  propriety  of  previous  nie:isnre$  was  cjilled  in  qncstioti,  mhI 
surgical  interference,  rendered  ]xxssi})lc  by  Lord  Lisler,  became  not  <ntly 
jiwtifiid>Ii.s  but  iuipuiiitivtrly  indicai^^d.  ~    "~ 

As  may  well  be  suppoi^d,  a  con-uderable  variety  of  practice  bas  h«an 
exhibited  hy  various  surgeons  in  the  natnre  and  extent  of  the  ojieratm 
procedure,  and  even  now  there  is  far  from  uniformity  In  this  re8{tcct.  b 
should  lie  clearly  understood  at  the  outset  for  what  jnirpose  up«?raSion 
should  l>e  undertaken,  and  this  would  appear  t(j  be  twofold — fir«t,  i1m 
cutting  olT  of  the  source  and  supply  of  the  infective  material,  for  exanple, 
by  the  removal  of  a  gangrenous  appendi.v  or  coil  of  ini^-stine,  or  the  repair 
of  a  |>erfarateil  Htoniach  or  howel ;  and  secondly,  the  removal  of  tlir  tioic 
products  of  the  inflammatory  process.  It  will  be  apparent  llua  Kht 
extent  to  which  these  indications  can  be  met  by  oiK-ration  niiwt  vjir\-  vary 
considembly  iu  ditlerent  cases,  and  the  character  of  the  ufieration  roquiule 
for  the  removal  or  repair  of  the  source  of  the  infe^-tiou  mure  properff 
falls  under  the  cnnsiileration  of  the  vaiinus  lesions  resjioiiaible. 

Here,  again,  time  is  a  most  important  consideration.  IhHieult  at  tlw 
statisticii  of  operntiun  results  are  to  compare,  onnng  to  the  differtJU 
contlitions  prt^sent,  as  well  as  for  other   reasons,  they  all    nevenhetea 

agree  in  shi-wing  that  if  taftarotomy  is  to  Iks  performed,  its  beat  ch- ■■• 

mioceas  lies  in  its  eai-ly  carrying  out.     lliis  is  especially  true  in  r*-. 
thow  Cases  of  acute  [teritonitls  which  are  caused  by  the  nipture  -a  ■* 
hollow  viscus,  when  the  etiects  are  sudden  and  overwhelming.     Tbi*  matt 
favourable  timo  for  o(wration  is,  as  Mi'.  S_\*mond8  insisu?il,  during  ths 
'  "l»enod  of  repow  "  which  occurs  some  hours  after  the  initial  8yui])ioma. 

Before  the  nature  and  extent  of  the  defcnsii'e  mechanism  oi  ibt 
peritoneum  was  at  :dl  realised,  either  tu  reg:i[-d  lo  the  [xirt  playofl  ifarrrin 
hy  the  white  stapbylococcna,  or  the  protective  value  of  tiie  layer  of  mtUm 
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matorf  lyrapb,  the  indications  for  upemiion  ucxi  to  ttie  auvinpted  ie|>uir 
of  the  visceral  lesion  wei-o  taken  to  be  the  comiilutcst  poflsil)lo  rumoval  of 
the  infective  material  that  hat]  esc.i|HMl  into  the  eavity.  \N^en  a  iiimple 
opening  of  the  abdomen  was  insuttirient  for  this  pnrpose,  as  waa  URUnlly 
the  ftise,  more  extensive  methods  were  adopted,  consisting  in  free  Hushing 
of  the  peritouQum,  and  oven  the  withdrawal  from  the  aUlomcn  of  the 
coiI«  of  intestines  (evisceration),  which  were  cleansed  and  replaced.  The 
harm  done  by  this  handling  of  the  peritoneum  by  dHnnij^ing  the  natural 
defensive  elForts  of  the  membrane,  as  well  as  the  injury  itstlicted  on  the 
endothelium,  not  being  appreciated,  the  rceulta  of  such  procedures  were 
c.'daniitous  in  the  extreme ;  no  much  »o  th:ii  the  morjdity  .ilniost  if  not 
quite  equalled  that  of  the  cases  left  alone.  Inasmuch  as  occasionally  a 
case  of  perforative  peritonitis  recovered  without  oporaliun,  the  justifieittion 
for  euch  a  line  of  treatment  was  scarcely  apparent.  A  truer  conception 
of  the  actual  conditions  furnished  by  increased  knoM'ledgc  shewed  better 
reeultji  when  less  severe  means  were  followed,  and  a  reversion  took  place 
to  the  more  restricted— often  too  limited  to  tie  efliciont — methods  that 
characterised  the  earliest  practice  of  alKlominal  surgery,  M'hen  the  peri- 
toneum Wii8  regardefl  as  a  structure  dangerous  to  interfere  with,  a  relic 
of  the  teaching  of  the  pre-antiseptic  era.  A  fiuther  objection  to  the 
mure  severe  methods  as  represented  by  evieeei-atiou  and  extensive 
irrigation  is  to  l>e  found  in  the  increased  shuck  which  they  entail,  a 
serious  consideration  when  the  initial  lesion  and  the  inflamed  peritoneum 
itself  are  powerfully  provocative  of  such  a  condition.  The  principles 
which  may  now  lie  taketi  to  furnish  the  most  successful  results,  deduced 
from  the  practice  of  one  [KMsessed  of  htrge  experience  and  considerable 
authority  (19),  may  be  thus  sut«d — the  removal  or  i-enicdy  of  the  source 
of  infwtion.  a<le<)uau>  drainjige  of  the  peritoneal  cavity,  the  least  possible 
munipnifttion  or  exposure  of  the  viscera,  and  rapidity  of  opemtion.  every 
means  being  taken  to  reduce  shock.  For  dutaiU  jw  to  the  perfni-mance 
of  laparotomy,  the  site  of  the  opening,  the  mothodfi  to  I>e  adopted  to 
ensiu^  adequate  drainage,  and  the  after-treatment,  reference  must  Iro 
zuttde  to  works  un  practical  surgery.  It  may,  however,  be  pointed  out 
that,  difl'ering  as  the   results  do  iu  the  hands  of  different  surgeons,  a 

I  moderate  irrigation  of  the  peritoneal  ca>'ity  with  warm  natine  fluid 
appeal's  to  he  most  satisfactory,  though,  on  the  other  hutul,  free  incision 
and  diy  sponging  of  the  peritoneum  without  irrigation  is  becoming 
increasingly  advocated.  The  propriety  of  irrigation  has  l>een  thus 
summed  up  by  a  recent  writer  (C!.  J.  liond) : — "  It  is  hencHcial  when  the 
peritoneal  cavity  contains  foreign  matorial,  such  as  blood,  gastric  or 
du'xicnal  contents,  or  faecal  matter,  infected  bile  or  urine,  capable  of 
removal  by  Hnshing.  It  is  also  useful  locally  for  the  removal  of  purulent 
mat'Crial  nt  the  priniai'y  focits  of  invjision,  in  which  rase  phagocytes  are 
no  longer  living  and  active.  Itishiu-mful  in  the  case  of  librinons  deposit 
and  aticky  coils  without  fluid,  and  must  be  used  with  the  greatest  rcserre, 
if  at  all,  iu  the  case  of  sero-purulent  exudates  containing  active  phago- 
cytes."    Some  operators  attach  much  importance  to  keeping  the  patient 


in  a  position  in  bed  which  {avonra  the  Rubsidence  of  the  intiwamaXarj 
products  into  the  peUia,  as  far,  that  is,  aa  pnssihio  from  the  dUphrngmaOB 
«urrftce,  ^rbc^e  .ibsorption  of  toxins  and  orgtinisnis  mainly  takes  pbce 
Thitt  }K>fiturc  h  ht^t  oUtaiitcd  by  raising  the  patient  to  a  acmi-bitting  unv, 
with  the  knees  kept  flext^d  by  pillotvR  buiicuth  ibetn.  In  regair]  tn 
di7iinaj;a,  whilat  ibis  cannot  be  too  complete  where  the  more  \*iraleBt 
oixtiiiiauis  are  cuncerned,  the  jKiwer  the  peritoneum  poweasee  of  dealio); 
with  ihf  milder  fonns  abonld  bo  recollected.  It  is  all-importani^  for  Uw 
drainage  to  be  etttcient,  tbac  the  pelvic  ravity  should  }»  sjKetaMy  ntt«i)deii 
to  in  this  respect.  Age  is  no  Ivir  to  npentive  treatment  on  the«c  linA. 
sinco  Mr.  Miiyo  Kobsnn  reports  a  succeHsful  result  in  a  nwn  of  uvunlr  ^  19). 

[■'urL<most  among  the  meiisuros  which  are  supplementary  to  oponUicHi 
ia  the  introduction  into  the  }«ystem  nf  normal  aaline  fluid.  This  may  be 
accomplished  to  the  extent  of  several  pint«  by  rectal  injections,  or,  a 
advocated  by  Mr.  11.  HarnarrI,  by  the  introdtiction  into  the  siil>culaneoai 
tissue  of  each  ihigh  of  a  !>toui  brandy-syringe  ncerllu  conneeleil  by  india* 
rubber  tubing  tu  a  auitJible  receptaeic  for  the  fluid,  which  should  be  td 
the  strcnicth  of  a  teaKpoonful  Ut  a  pint  (0-r.  per  cent),  the  waUT  faavtng 
been  boiled  and  kept  at  a  temperature  of  liri  F.  Uy  plnciiig  the 
receptacle  about  a  foot  above  the  patient's  limbs,  the  retjuifiite  Hiphua 
action  is  ubtaine<l,  the  titltes  Iwing  previously  tilled.  As  much  aa  fiiteea 
pints  may  be  introduced  into  an  adult  man  in  twenty-four  hours  by  thj* 
method,  eight  pintA  being  looked  ii|xin  aa  a  moderate  ipiantily.  By  loiii* 
the  fluid  13  iujei'tcd  into  the  n^tura,  by  others  directly  into  thr  vein*. 
It  is  stated  that  this  method  makes  the  outlook  far  more  favoumble  m 
suppurative  peritonitis,  and  that  the  resulting  benotit  is  due  to  miiiimisiiig 
the  shock  and  its  ejects,  which  are  chwely  associated  with  the  dimimidm} 
quantity  nf  fluid  in  tlie  vascular  ftystem  nnd  tissues.  The  impmvemi'Dt 
in  the  appearance  of  the  patient,  and  in  the  jmlse,  which  becomeit  fuller, 
stronger,  and  slower,  and  the  relief  afforded  to  the  thirst  and  dryncAS  of 
mouth  are  very  marked.  Moreover,  it  is  nffinned  that  utter  con^idorahle 
transfusion  ha^  taken  place,  the  osmotic  currrnt  in  the  |)eritnneuni  is  no 
longer  from  the  cavity  inf^j  the  vessels,  bnt  in  the  revorxc  direction,  •» 
that  the  absorption  of  toxins  into  the  blood  is  arrested  an<I  fluid  it 
IKXired  out  into  the  pcritonon.)  Kac.  The  incroaMNi  fluidity  of  the  blood 
in  the  now  fully  iil!e«l  ve)i»eU  dilutes  the  toxins  that  have  Ixjcn  abAorhed 
and  at  the  same  time  promotes  their  elimination  by  the  kidneys. 

I'rotmbly  no  one  of  the  means  pursued  in  the  trcAtmeut  of  aeaie 
peritonitis  has  undergone  a  more  complete  reversal  than  the  administn- 
tion  of  opium.  Formerly,  when  o|M;mtion  was  not  to  be  thought  oC, 
opium  in  some  form  was  the  routine  pi-actice ;  but  when  the  propriety  of 
opening  the  alHlomou  waa  admitted,  the  ill  etfeets  of  the  narcntir  in 
milking  the  symptoms,  engendering  n  false  expectation  of  if"  -i, 

and  f»)  loading  to  fatid  delay,  omic  to  ho  recognised,  anil,  awIi  .  i  tie 

other  extreme,  the  drug  was  absobitely  prohibited,  and  this  v>  the 
generally  accepted  rule  at  the  pr(u«ent  time.  Some  further  support  for 
this  Tiow  is  to  be  found  in  the  alleged  diminution  of  phagocytic  activity 


(dux  tkbXUiOi  opiiiin  or  morphiue.  One  result  of  the  use  of  opium  is 
iiihibiiion  of  intejuinal  iMri^tTaUU.  Whilst,  on  the  uno  hand,  some  advaii 
tdge  may  be  claimed  for  keepiu};  iht:  buweU  (|uict  in  timt  tho  toxic  luattirinls 
are  less  moved  towui-U»  the  absorbing  surface  of  the  diaphragm,  il  h  al  tho 
same  time  a  question  wbctlior  the  etlectir  of  tiiu  opium  may  not  huv«  in- 
ui-cascd  the  liability  tn  imralytic  distension  of  ihe  gut  whith  is  one  of  the 
most  faiJil  m/inife8tAtioui>  of  ilic  diseaise.  When,  however,  o}k'mtion  hm 
been  refused  by  the  patient  or  declined  by  the  aurgcun  for  suflicienl  reason, 
it  may  become  necesaary  to  piisb  the  adniitii^trntiou  of  opium  to  itti  full 
limits  as  guided  by  the  BtAto  of  the  pupil.  Such  a  course  at  least  makc» 
the  patient  more  comfortable,  and  may  favour  the  fonuntion  of  adhesioas 
by  kei'piiig  the  intestines  at  rest,  and  there  is  always  the  very  remote 
ebanee  of  recovci")'  even  among  the  worst  caaea.  In  direct  oppoMtion 
to  this  constiiKitiitj;  line  of  treatment,  wbich,  it  may  lie  observed,  the 
withholding  of  food  by  the  mouth  also  favoured,  was  the  frankly  aperient 
method  introduced  by  Lawson  Tail,  and  pursued  more  or  loss  completely 
since  his  time-  A  suggestion  for  this  course  luidoubledly  exists  in  the 
diarrhoejt  wlmJi  characteriMS  some  foriiiH  of  ucutu  [leritonlLii^,  es]H>cially 
that  of  puerpcfjil  oiljrin.  liut  it  is  not  to  be  rocommeuded  in  the  earliest 
stages  of  the  diisettsc.  when  the  source  of  infection  renmins  unreniuved 
and  active  movements  of  the  bowels  increasingly  distribute  the  infective 
material  throughout  tho  pentoneal  cavity,  and  tend  to  make  general  what 
otherwise  might  liiive  remained  a  localised  |>ei'itonitis;  whilst  ir  is  e:!(pressly 
contraindicated  when  acute  obstmctioii  or  psi'alytic  distension  is  present. 
Calomel  is  for  various  resscms  the  moat  suitable  purgative  Ut  employ,  but 
among  tbost^  well  <piaLified  to  speak  great  diderenctf  exists  as  to  tho  extent 
y to  which  it  should  be  giveiL  Thus,  Mr.  Mayo  Itolwoii  WTites  (111); — 
'  "After  removal  or  re|jair  of  the  cause  of  the  peritonitis,  one  eighth  of  a 
grain  of  calomel  given  ever}*  hour  or  two  by  the  mouth,  until  a  grain  has 
been  administered,  not  only  helps  the  )Kissage  onwards  of  Hatus,  but  by 
ita  antiseptic  effects  temls  to  prevent  decomposition  iu  the  gastro-intesUnal 
contents  and  so  to  arrest  tho  formation  of  gas."  In  contrast  Ut  this,  Mr. 
H'lrnard  ntates  that  the  practice  follow^t  at  the  London  Boi^pital  for 
general  peritonitis  "  is  to  administer  a  grain  of  calomel  every  hour  until 
the  Ijowels  are  open,  and  then  to  maintain  a  moderate  diarrhiva.  In 
some  cases  as  much  as  40  and  dO  grains  of  calomel  have  l>een  adminis- 
ter«d,  and  in  one  ame  7ii  grains  weiv  given."  -Salimt  ajierir'ntj-,  as 
originally  recommended  by  Liiwson  Tait,  nuiy  usefnliy  supplement  fhf 
calomel  when  iu  modenilc  tloses.  There  is  much,  no  doubt,  to  recommend 
this  eliminative  treatment  when  judiciously  employed,  since  the  contents 
of  the  intestine  iu  the  circumstances  of  the  peritoneal  inHaramation  arnl 
bowel  obstruction  come  to  acquire  an  unduly  toxic  chiuactor. 

For  what  mav  bo  duid  conccrniti;;  tho  In-ainient  of  sj>ecial  symptoms 
a  few  wiinU  will  nuftice,  since  their  alleviation  is  in  great  jNirl  to  l)e  looked 
for  as  a  result  of  the  general  therapy  that  lias  iMien  described.  The 
condition  of  a  patient,  the  subject  of  acnto  ditfuj^e  peritonitis,  is  one  that 
certainly  calls  for  rest,  which  the  prostration  and  pain  alone  arc  sufficient 
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lo  iiu|ioso.  The  moat  suitable  i>o3ition  to  bo  adopted  has  nlrtady  hem 
poiiit«<l  out.  Now  ttint  upiiiin  utid  it^i  ilcnvativbti  luwc  liccri  decbiral 
iniidmissiMe,  the  relit-f  of  the  excniciating  pain  is  a  matter  of  thu  grmteit 
rtifficulty  in  the  eariy  fttagct;,  hut  afier  nperatlou  and  the  reni  nutare  oC 
the  case  is  cl«»r,  resort  may  bo  ha<l  to  very  small  dosos  of  m-  ' 
HuhcutHMCously,  suffieictit  vo  allay  the  severity  of  the  siifTering  ■ 
Jtlto^other  oHjciiriiij^  the  conditiuti.  It  iB  not  often  ttmt  thn  vxtn 
teniioniuss  iwrmits  hot  u(ipliuations  to  the  abdomen,  but  when  thew 
possible  they  are  uf  much  IkucHl 

The  most  olTectivc  nieana  of  miiintaining  the  pon-er  of  tlui  heart  aul 
counteracting  ithock  is  tlie  hyiKxtennir  injection  of  threo  to  five  minhiM 
of  liquor  dtrychnin.ie.  Marked  improvement  in  the  general  condition 
frequently  follows  tliiij  procecling. 

Vomiting  may  be  controlled  or  at  least  diminished  by  n  isiraple 
«ltervescing  ntixture  containing  three  or  four  minims  uf  dilute  hydm- 
cyanic  ucid,  or  drop  do^ea  of  tinetni'e  of  iodine  in  a  teaApoonfnl  of  water. 
Lavage  has  been  recommended  for  severe  vomiting.  But  it  muat  bfl 
confesf^ed  stich  a  proceeding  in  one  of  great  difficulty  in  the  subjiict  of 
acute  peritonitis,  an<l  not  nnly  from  the  distress  and  discomfort  it  nccasimu 
for  the  first  few  times  i"if  doing.  It  should  not  Yny  forgotten  that  the 
vomiting  may  be  due  lo  opium  if  that  dnig  have  been  given.  Th« 
dry  unpli»uaril  state  of  the  mouth  may  be  much  improved  by  Huiitig 
viih  H  dilute  (1  in  80)  solution  of  cAr1>olic  acid  in  roae-watcr  or  Usteriiw, 
together  with  frequent  applicjitions  of  glyeorin  and  Iwrax. 

The  feeling  of  the  patient  is  ever  a  difficulty,  The  frequent  vomiting 
too  often  preveiils  anything  Wing  given  by  the  mouth,  though  an  occasional 
teaspoonfnl  of  meat  essence  or  jelly,  or  of  milk,  may  be  suoccssfully  given  hj 
a  clever  nurse.  Should  dinrrhne;i  wcur  either  aa  the  result  of  i-alomel  or 
without  aperient,  rectal  feeiiing  liecome^  impnni^ible.  It  is  worse  than  uuilctf 
to  make  the  patinit  i^wallow  ever  so  litth^  when  the  stomach  coDtaiiis  any 
of  the  intestinal  contents  that  have  regur^HtJited  int«  that  organ,  and  it 
is  botU.'r  then  lu  promote  vomiting  by  full  draughts  of  warm  water  It 
is  sometimes  [lo^ible,  when  the  adrainistrutiun  of  the  saline  Huid  i* 
effecteil  by  rectal  injtM^tiuug,  to  include  in  the  fluid  liquid  meat  prtparatiuns 
partially  digester],  hut  this  is  not  efBcacious  if  the  bowels  are  being  kept 
freely  open.  Since  the  vomiting  is  of^on  slight  when  the  l»owets  ut* 
looite,  feeding  per  ontm  is  of\en  possible  when  diarrhoea  is  prrsrntt  laii 
this  by  exciting  (teristalsia  is  not  without  hanu-  Sul>cntiineous  injertiutu 
of  sterilised  olive  oil,  or  solntii*ns  of  glucose,  or  uf  serum  may  1«  given 
when  fecniing  in  other  ways  is  impo.s«ible.  Bin  ab&tention  froui  ft»od  for 
the  first  twenty-four  or  even  thirty-six  hours  may  be  borne  wiihont  niudi 
barm  being  done,  and  by  that  time  in  the  wont  oa»e«  of  iMrfontiva 
peritonitis  the  course  of  the  case  has  probably  become  numifesL  After- 
wants  large  nutiient  enemas  containing  paptonisod  milk,  sntnatiMe^ 
glucose,  ujid   brandy  may  be  given  if  only  a  very  racxlerate  ■'  lie 

bowels  is  iiittintainml.     The  distrehsing  thirst  is  very  gicalij  d 

by  the  saline  ti-ansfiision,  and  this  does  away  with  the  cou&tAttt  inekiBi; 


uf  lumps  of  ice,  an  Qltjectioiiable  proceoding  when  carried  to  any  extent 
as  exciting  the  vomiting  ami  atUIing  to  the  depression  by  the  collection 
in  the  8t4:iinac>h  of  the  cold  wuior.  An  occasional  fragment  mRy,  of  course, 
be  ^miitted. 

W*.  H.  Allchin. 
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CHRONIC    PERITONITIS 

By  W.  H.  Ai.LCHts.  M.D..  F.RC.P. 

Pathology  and  EtioLogry. — The  morbid  conditions  to  which  the  term 
chronic  penuimtis  may  titly  bo  applied  are  conveniently  aminged  in 
two  groups:  (A)  Casc«  following  on  »n  acute  peritonitis.  (U)  Ca80« 
which,  from  the  beginning,  have  ruu  a  chronic  course,  occasionally  jierbaps 
mxiiiifciituig  iicute  or  subacute  ontburste. 

A.  As  with  niOKt  other  disexte^  n-hich  |UiS5  from  an  acute  into  a 
chronic  coDdltion,  no  very  definite  point  can  bo  taken  from  which  to  date 
the  tatter  chanicicr*.  Hut  when  on  the  suljeidcnco  of  an  acute  attack 
of  peiitiiuitia  the  ten)[>ei-ature  falls,  and  pun,  tenderness,  vomiting,  and 
other  charac-teristic  symptoms  abate,  yet  rom]ilote  recovery  diws  not 
t^ilic  place,  aTid  other,  and  in  the  main,  less  definite  symplomfi  ftU]>erTone, 
then  the  case  is  .said  to  become  chn}nic.  In  an  acute  case  which  has 
complettHl  its  courtm,  and  ended  iu  a  total  absence  of  sym|>tanLS  and  in 
rttstoraiinn  to  health,  the  products  of  the  inflammatory  process  either 
become  brukcu  down  and  removed  by  absorption  or,  as  (^n  happens^ 


tnembranos  aiid  fibrous  ndhcsions  which  I'jdiibit  no  U:tuieiic-y  to  •prod 
are  forme<I  ii^  the  (Hrect  resnlis  of  the  acute  condition.  ()n  examiniiif; 
thti  abdqmoii  in  hitcr  years,  thc^  adhcsioiiK  .are  often  wrongly  regarUeii 
iiB  evtduncea  of  chronic  peritonitit^,  particiil»i'ly  eincc,  as  mil  presently  be 
Bucii,  similar  structures  do  no  doubt  form  au  important  port  of  the  cbaiij{u» 
brought  a^Kjut  by  tht)  thrunic  alfection.  Certain  forinE;  of  acute  peritonitis, 
more  e8|KTially  those  determined  by  conditions  other  than  perifomiioH  of 
the  hollow  vis<:era,  and  that  are  attended  with  ^uppumtiun,  may  run  n  courw 
the  duratiun  of  which  may  justify  Lheirl>cing  designated  an  chronic.  Sliirttog 
in  a  Rtrictly  loraliscd  manner,  the  :nflamn)at4>r}-  prnliiciA  are  at  tim  lindtMl 
by  the  formation  of  afihesions,  subsequently  extending  in  an  insiiliMtt 
faahioK  nn  frosh  aroiui  of  suppumtiun  are  cstnldished  and  frcish  odheti 

are  fnnned.     In  this  way  the  greater  [lart  of  the  perltoncura  nuiy  be«    

invaded  in  the  I'tmrsu  of  what  may  "mount  to  many  months,  neiihpr  th« 
severity  of  the.  Imral  ehaiigeB  nor  of  the  toxic  maniie«ij»ttoiifi  lioin;; 
sufficient  to  cau&o  death,  thouj^h  the  ^neral  hejdth  of  the  patient  steadily 
deteriorates.  Such  cases  have  been  previously  referrcd  t<p  ast  **  acute 
prugrusttive  Hbrino-puridcnt  peritonitis."  It  i»  only  in  the  sense  of  tlieir 
dnnition  that  thry  are  to  be  re<;arded  as  chronic,  beinj;  rather  'A  tb* 
nature  of  a  succession  of  ncut-c  or  liubiicuto  attacks  of  localised  cbaractc-r 
\Vu  mtisl  avoid  any  confusion  between  thi^  slutic  results  of  past  puritonili* 
and  the  slowly  progressive  changes  of  the  dirouic  diaeuee. 

B.  The  cases  which  arc  unattended  at  their  outset  by  acute  symptow, 
ultbougl)  these  may  subseipicntly  arise  in  the  slow  progress  of  the  dise«ae, 
owo  their  causation  to  a  number  of  conditions,  some  of  which  are  mntl 
obscure.  By  far  the  greater  number  of  cases  included  within  this 
category  are  those  forms  of  chronic  periioniti.s  iL^sociatetl  with  (i.)  tnlcr- 
ctdoai^  or  with  (ii.)  csucinonia,  which  will  W  considered  sub6e<]Ueiitly. 

(iii)  In  a  tbiitl  group  the  presence  of  infecliou  is  more  or  less  ctn-tain, 
though  it  may  )>v  that  tho  organisms  concerned  are  po«<«cssed  of  but  a 
low  dogtxtj  of  vindenct,  insuflicient  Ui  produce  the  severe  toxic  or  evan 
lethal  eft'ecta  cbaractenstic  of  the  acute  inflammation,  or  to  determine  th» 
formation  of  those  prorhicts  which  anatoinicjilly  lu-e  ini?t  with  in  tlic  acuta 
oondititrn.  i^tany  of  the  cases  here  incUided  are  met  with  among  fenwln. 
in  whom  pelvic  peritonitis  of  a  slow  and  insidious  nature  would  seem  in 
be  especially  common,  judging  by  tho  freituency  with  which  the  Btnietimd 
changes  of  the  disease  are  seen  after  death.  For  some  of  these  no  duubt 
the  gonococcus  i.^  rfsjMmsible,  an  or<.riniism  that  has  previmi«tv  h«pn 
nhewn  Uj  be  generally  milder  in  iis  etlert-s  than  are  some  other  microlirs 
but  Tho  specifie  germ  giving  rise  to  other  cases  is  not  apfmrent.  Th** 
opportunity  for  infection  of  tho  serous  cavity  via  the  female  genital 
paasages  is  obvious,  and  it  is  po«£ible  that  tho  liability  is  increased  dtLrins 
the  menstmal  period. 

To  syphilis  must  Ik:  credited  a  cortain  luimlier  of  caaos.  Amunx 
the  viuHous  stnictural  changes  determineil  by  the  5\*philitic  vinM 
is  a  widespread  tibniiis  hy^MSTpbisia ;  and  as  a  juul.  of  this  pntcnM 
the  peritoneum  may  l>e  extensively  affected,  especially  in  infiuiis  and 


children  ibu  im)>jccU  of  the  coiigenitAl  diwa»e.  Pretuiul  peritonitU  of 
H  chronic  cbjiracter  is  prohahly  always  due  to  sypbitlH ,  bnt  it  w  ustial 
to  find  certain  viscenU  cbanges,  sucb  as  cinbosis,  gumma,  or  even 
lafditceous  disease,  coexisting  with  the  poritunefil  lesion. 

In  the  runiiiiiiiiig  yroujiH  of  ciiBes  viowed  ciubhU)',  whilfil  infection 
cannot  Iw  dttiintnstniterl,  it  mo^t  certainly  cjiniiot  tw  excbided,  and  tbi* 
aigiuticiiiicf  tlitroforu  of  thu  various  iintcccdcnt  circumstiinccs  which  are 
to  be  recognised  becomes  pro|»ortionately  diminished  from  »  time  causjd 
{joint  of  viiMv.  The  tttTect  upon  the  ahtloTninul  viitceni,  m<ir0  eApecinlly 
the  gastni  intestin.il  can.tl,  whether  of  poisons  or  of  injury,  always  admitK 
the  prolxiliiiily  nf  such  .in  imjiaiinicnt  of  their  rcsistinj;  power  as  lo 
lic^rmit  of  mici*obic  iniasion  of  thu  peritoneal  cavit}'  and  lo  render  what 
at  lirst  sigiit  appears  to  b»'  a  simple  rhcinical  or  raechanica,!  cause,  really 
ordy  the  preciimor  of  a  tnic  infection,  alwnys  admitting  that  thfi  damago 
to  the  peritoneum  indicted  by  the  forniei-  agents  conlribntes  to  the  re««lt« 
established  by  the  latter. 

(iv. )  TiTir. — Uright's  disease,  alcohol,  and  lead  have  each  been  desci-Thed, 
in  virtue  of  their  toxic  character,  a«  cuuscift  of  inflammation  of  tbt.* 
[jeritoneum,  and  it  lias  further  lieen  atiirmed  that  they  produce  the  efTocl 
by  way  of  a  sclerosis  of  the  arterioles  of  the  peritoneum.  Little  grouii<l 
exists  for  some  of  these  statements,  [n  a  mnall  perccntjtge  of  cases  of 
Bright'a  disease  the  post-mortem  ap|»earance8  of  a  chi-onic  change  in  the 
peritoneal  etnictureA,  both  local  and  general,  are  lo  be  foimd  {:i),  and  a 
granular  nepliriti.^  is  looked  upon  by  Dr.  Ilnle  ^^'bito  as  an  im[Mirt)Uit 
factor  in  cau»ing  that  fonn  of  chronic  peritonitit^  of  which  a  uiiiveriutl 
perihepatitis  ia  a  marked  feature,  [f^uif  art  "Perihepatitis,"  Vol,  IV. 
Pait  I.] 

It  is  very  difficult  to  assign  to  alcohol  its  precise  share  iu  the  pro- 
duction of  chronic  [icritonttiii,  since  its  efiect  on  the  serous  membrane 
alone — if  any  there  bo— cannot  well  b<'  ascertained.  Like  lead  and  oilier 
mcUillic  liTitanls,  like  phosphorus  and  even  the  minend  acids,  ulcobol 
behaves  as  a  "  tissue  poison ""  in  proportion  to  the  degree  of  concentniiion 
in  which  it  is  given  (7).  Prominent  among  the  morbid  changes  induced 
by  these  agents  are  the  structural  changes  of  a  chronic  iuHamnuitory 
character  in  the  smaller  arteries,  and  following  these  may  come  a  hyper- 
plasia of  the  connective  tissue  of  the  parts  to  which  they  are  distributed. 
Such  changes,  as  we  shall  see,  are  among  thnse  which  characterise  a 
chronic  peritonitis ;  and  to  this  extent  alcohol  may  be  regardwl  as 
capable  of  exciting  such  a  condition.  But  the  serous  membi*ane  dcx-s  not 
experience  the  immediate  cfTocm  of  the  ingested  |>oi!»ou  as  do  the  mucouu 
membranes  of  the  alimentary  canal  and  the  liver :  and  it  does  not  seem 
to  be  as  vulnerable  as  the  nervous  and  mnscniar  ti^^ues  which  are  so 
prone  to  suffer  from  the  intoxicant.  In  the  exwfptiona!  cjises,  thcreforo, 
in  which  a  chronic  (writotiitis  is  found  ass'wiait^'d  with  alcoholism,  it  is 
pnictically  impo?«ible  Uy  s^iy  U>  what  extent  the  state  is  primary  and 
independent  of  the  associated  lesions  in  the  uscera,  especially  in  the  liver 
and  kidneys,  which  uf  themselves  are  among  the  causative  conditions  of 
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Uie  jieritoneal  change.  As  a  factor  in  the  |troductaon  of  that  form  of 
rhronic  peritonitia  of  which  a  iiniver&al  chronic  iwribcpAtitiB  a  but  a  port, 
I>r.  Uale  White  has  shewn  alcohol  to  he  most  important 

Nt)  cuntirmation  of  the  etaiement  that  lead  U  a  cause  of  perttoiiitu 
appears,  afttir  cui-cfiU  int|uiry  among  those  who  have  had  largo  L'Xperieooa 
of  the  resiilta  of  this  poisuti,  to  bu  forthojniing ;  and  I  can  find  no  cam 
recorded. 

(V.)  TrauvuiHe. — Ainoii)^  the  iujuiies  which  may  give  ris*;  tu  a  chronic 
peritonitis,  repeated  paracetitesia  is  nell  recognised.  Frc<|uently  rtrstricMiI 
in  its  effect  ia>  the  immediate  neighhfiurhoofl  of  the  puncture,  it  wime- 
times  determines  a  general  affection,  pos&ibly  from  a  lack  of  strict  anti- 
aoptic  precjuUions.  Pout-operative  adhosiona  K'long  to  the  sumo  group 
In  very  rare  aisca  the  syuipLoms  date  from  an  injury,  euch  oa  a  kick  or  a 
severe  iiupieexe,  which  may  have  hap[M!ncd  Hometimo  proviously.  Henoch 
records  such  a  caste  in  a  child  which  proved  fatal.  How  far  a  legion  uf 
90mc  viscns,  rather  than  a  direct  injury  to  the  peritoneum,  may  hare 
been  the  actual  sttu'ting-poiot  of  the  innamraatioii  will  generally  remain 
doubtful,  and  may  not  be  cleared  up  by  post- mortem  examination. 
Loug-coutinue<l  prcfisuro,  as  from  tight  lacing,  would  seem  capable  nf 
inducing  the  features  of  a  slow  peritonitis,  aocompunie*],  it  may  he,  hj 
few  symptonia  during  life.  It  is  very  common  to  find,  after  death,  a 
varying  extent  of  membranous  and  fibrous  adheaiona,  more  particularly  in 
the  neighbourhood  of  the  caecum  and  ascending  colon  and  of  the  hepatic 
and  splenic  flexures  of  the  large  intestine,  and  it  has  become  the  custom 
to  attribute  these  in  gri'at  measure  to  chronic  constipation  ass4H:iated  with 
the  consunt  irritation  of  scybala  or  of  long-continued  distension  of  the 
bowel.  It  may  be  observed  tliat,  whatisoever  the  nature  of  the  injury, 
the  effects  on  the  peritoneum  are  more  hkely  to  be  local  and  oircumscrib«<J 
llian  general  and  diffuse 

(vi.)  EiJetision  from Sabjatertt StntdHreA.— The  starting  point  of  a  chronic 
peritonitis  is  not  infreijiicntly  Kome  morbid  chango  in  ihv  parictc«  or  other 
structures  covered  by  the  serous  membnme.  The  visceral  changra  may 
be  the  result  of  injury  already  considered,  or  may  be  of  an  inriamraatory 
or  ulcerati%-e  character.  The  effects  arc  tai'  more  commonly  loc«]  than 
general ;  and  most  cases  of  circumscribed  chronic  peritonitis  owe  their 
origin  to  some  primary  visceral  leKiori. 

Certain  regions  of  the  abdomen  are  more  lihcly  to  be  nfTcctod  than 
others.  Of  all  thc«e  the  pclvir  poritoneura  is  the  most  rretjuently  afTccted, 
and  here  the  direct  de|)endence  of  the  intlamntatiou  upon  the  condition 
of  the  organs  is  most  cvid«ni.  Next  in  order  of  frequency  are  the  hypo- 
chondria and  epigastrium,  where  extensive  cfaangea  of  the  diaphragmatic 
peritoneum  nuiy  be  traced  to  a  pleurisy  or  pencarditis ;  a  ronseqaence  to 
be  explainer]  by  the  close  proximity  of  these  Btruciur«*«.  and  by  iho  direct 
lyniphatiij  ^.-otincxion  between  the  several  eeroiin  cavities.  iV^aing  to  the 
under  surface  of  the  liver,  the  peritonitis  may  bo  due  tu  a  chr«ni< 
cataiTh  or  tu  an  ulcenktion  (not  necessarily  with  perforation)  of  tbi 
st<imach,  duodenum,  gall-bladder  or  main  hilo^lucta,  and  new  growths  io 
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tbis  sitnatiSF'i^^'^S^uent  cause  of  the  aanie.  Similar  lesions  of  iho 
cnecum  and  apijcndix,  si^tuoitl  jtnil  other  flexures  uf  thu  colon,  and  mora 
nirtily  of  other  pjirts  of  the  int«Htina)  tmct,  iia  n'ell  as  old  bernitifi,  may  be 
the  duterroining  cause  in  their  respective  lopalitirs. 

The  irriutioii  of  a  prolonged  [ierJtone»]  rurigewliou  wiih  ascites,  8h 
from  chronic  heart  disease  or  from  cirrhoi>is,  hus  Wcii  rej^ardcd  us  the 
jse  uf  local  thirkeriiii^  of  the  peritoneutii  of  ;iii  iiitlanniiatury  chui-aeter. 
>kiliini!ky  and  Ziegler  both  descrilwjd  this  comiiiion.  liut  no  widespread 
puritondul  change  has  been  ascribed  to  such  uii  origin,  ll !»  very  doubtful, 
however,  whether  this  be  the  true  explanation,  which  probably  is  to  be 
iiought  in  morbid  cunditionit  of  the  vifioera  theniitelves. 

In  this  connexion  may  be  mentioned  Gersuny's  suggestion  (quot».-d 
by  Nothnagel),  that  the  Hbrinons  remains  of  the  blood  efluecd  ou  the 
leurface  of  the  ovary  at  the  periodic  rupture  of  a  Gnialian  follicle  may 
escape  absorjition  and  become  organised  into  connective-tissue  1>anils  and 
memhi-Hiies.  Prof.  Welch  has  also  observed  "ricWy  vajiculjui(«.ed  thin 
layers  of  now  cottnecti\'e  tissue,  particularly  on  the  pehic  peritoneum, 
associated  with  small  haemorrhages  aTid  lilood  pigment"  He  looks  upon 
the  condition  as  analogous  to  chronic  haemorrhagic  pachymeningitis. 

(vii. )  Tjwtly,  there  exists  a  series  of  cases,  on  the  whole  i-are  but 
sufficiently  well  authenticated,  the  determining  causes  of  which  are  even 
le^a  ceitain  lluui  81*0  those  of  the  sevei-al  gi'OUiM  lUi'eady  considered.  For 
this  reasou  they  have  been  teniied  "idiopathic,"  a  term  which,  in 
reference  to  certain  forms  of  acute  peritonitis,  ha«  been  already  criticised. 
Louis  sunnouiited  tlie  difficulty  by  setting  down  all  cases  of  chronic 
peritonitis  which  were  not  due  to  cancer,  nor  the  direct  sequence  of  the 
aciito  couditiun,  to  tubHrculusis.  Apart  from  the  differenl  signification 
that  this  term  bears  now  as  compared  with  that  which  it  poesesswl  half  a 
century  ago,  most  observers  consider  that  tuberculosis  does  not  account 
for  all  the  uase^  known  now  by  various  names,  of  which  "  chronic 
exudative  peritonitis,"  "chronic  ex\iilative  and  adhesive  peritonitis," 
"chronic  hypcrpUvstic  peritonitis,'"  "chronic  indurative  and  adhesive 
peritonitis,''  arc  but  some.  For  although  it  is  true  thai  chronic  tuber- 
culosis may  and  does  give  rise  to  structural  changes  in  the  peritoneum 
closely  if  not  entirely  resembling  those  met  n-ith  in  t-he  conditions  umlcr 
consideration,  there  is  an  absence  of  the  characteristic  liacillus  both  in  the 
new-formed  tissue  and  elsewhera  in  the  body  as  well  as  of  the  cuseuus 
material  so  commonly  the  result  of  tuberculosis. 

It  is  in  Germany,  and  moi'o  recently  in  America,  that  attention  haa 
k<been  particularly  directe<l  to  these  cases  of  the  chnjnic  inilui-ative  or 
flclerotic  type.  Virchow.  in  1^53,  seems  to  have  been  the  first  to  describe 
the  afTeciion ;  Hicdcl  has  more  recently  investigated  the  condition  and 
reported  cases ;  and  it  has  been  fully  considered  in  von  Bergmann'a 
HnmWuiok  of  J'radiC'il  Sitrgfrtf.  Among  the  most  imporiant  American 
writers  on  the  subject  are  N'icholls,  Scott,  A.  O.  J.  ICelly,  and 
Wrtherill,  who  have  given  full  acwnmls  of  cases.  It  is  an  essential 
feature  of  the  disease  that  it  h  progressive,  and  this  has  been  ucertained 


'by  successive  operations  on  the  aiimo  putient,  in  more  than  one  insuiict 
nocBSsi tilted  by  recurreiici!  and  cxt«nsion  of  tho  53Tuptom8  which  wwe 
relieved  hy  the  Srst  euripcal  ti-eatnieiit  In  thti  way  consiilerable  arms 
of  ihe  seroutt  memhrano  come  to  exhibit  the  ohnracterial  ic  change,  and  all 
degreea  fn»m  a  merely  localised  It'siun  to  a  widcsprxmil  affection  am  to  I« 
found.  In  one  group  of  cases  of  Hih  nature,  the  pi-ritouMiI  afTectinn 
ift  but  a  part  of  a  chango  in  which  other  sorouA  m<fmbranBs,  jilttuni  araJ 
pericardium,  aro  concerned.  V'^arioiis  names  have  been  givon  to  thi* 
variety,  such  as  "  polysorositia "  by  Kelly,  "  multiple  proj;ro««ivo  hjalo* 
serosilia"  by  NicholU,  and  "  polyorromenitia "  ae  proposed  by  certAtn 
Italian  n'Htar^a.  It  is  ditliruli  to  avoid  the  coiii-lusion  that  the«o 
Hssentiidly  progrwciive  trhanofes  of  a  sclemtic  character  in  the  pi^rititiit-nm, 
whether  it  lie  the  sole  memlimno  affected  or  is  so  in  common  with 
others,  aro  of  infective  oriii^in.  though  the  virulcnt'c  be  of  an  atteDitatod 
character.  Dr.  Hulc  White,  regai-iiin>r  the  condition  from  the  aspect  of 
univertud  perihejiatiti:*  which  ho  looks  upon  as  a  part  of  a  chronic  peri* 
tonitin,  lays  especial  stress  on  the  frequent  presence  of  granular  kidney 
a%  the  most  important  etiological  factor  of  ttic  peritoneal  tnflanimatiotL 
Hut  this  docs  not  exclude  the  possibility  that  infection  is  the  immeiliate 
cau^e,  favoured  as  it  may  be  by  the  general  malnutrition  detormineil  hy 
the  renal  disease. 

77m  InthuMc  vf  Sex  and  Anc—Vvom  the  great  fretjuency  of  pelvic 
peritonitis,  a  greater  number  of  the  tiubjectd  of  a  chronic  uon-tubercniniu 
(teriionitis  frouk  all  causes  are  females ;  and,  tho\igh  no  agu  is  exempt, 
it  Is  ceruiiiily  more  frequent  in  the  first  half  of  life.  The  evidence 
of  the  mnWIy  among  new -born  infants  has  been  referred  to,  and  the 
exiutence  of  an  acute  idiopathic  affection  iu  cliildhood  has  been 
deflcribed. 

Morbid  Anatomy- — The  post-mortem  appearances  in  coses  of  chroarc 
peritonitis  exhibit  corusiderahie  divcnttty,  both  in  extent  and  in  clmrvcter. 
The  entire  peritoneum  may  be  affected,  or  the  changes  may  lje  strictly 
limited  to  one  or  more  regions,  the  rest  of  the  membrane  pr&^entinjt  » 
normal  appoantnce.  ^Ulhough  there  is  this  very  obvious  disUnetiuD 
between  general  and  local  {>critonitis, — a  distinction  of  constderahlr 
symptomatic  importance, —  the  anatomical  changes  are  for  the  nuxi 
p;krt  ident-ic.ll  in  the  two  sLitee,  and  differ  only  in  extent  and  dfgrM- 
In  a  marked  ease  of  general  peritonitis  no  pan  of  the  structuri*  may  he 
exempt  from  tho  inflammatory  ctiangea ;  and,  similarly,  when  tlie  leeioni 
are  circuroscrilKxl  there  is  scarcely  any  jian  which  may  not  be  the  mai 
of  them.  Without  doubt,  however,  the  chronic  manifestations  of  localiaei] 
peritoniris — other  than  pel\ic — are  more  commonly  reairicted  to  th# 
neigh buurhcAHl  of  the  liver,  of  the  spleen,  of  the  ciuicum  and  apfMndix,  and 
of  the  pylorus ;  in  these  situations,  also,  the  affection  pvos  the  aori 
marked  evidences  of  its  existence,  and  hence  is  most  interesting  clinkalty. 
Hut  A  peritonitis  circumscribed  at  first  may  not  always  renudn  so ;  it<xa 
it  iliu  inHamniatory  process  may  sloM-ly  extend  until  the  wbula  of  tlie 
Herons  membrane  may  become  affected ;  or  it«  progress  may  be  nuriced 


hv  arnte  attacks  in  which,  if  dealh  occur,  both  acut^-  ami  chronic  changes 
will  l>c  seen  side  by  side. 

A  description  uf  ihe  post -mortem  appeaianccs  met  with  in  the  MLrioiis 
forms  of  chronic  peritonitis  falls  most  conveniently  nnder  the  fol- 
lowing heads : — (a)  Tiic  PeritoDCum  itself ;  (h)  the  Adhosions ;  (c) 
Capsulitis  ;  (d)  the  EH'iision. 

(a)  Prritanatni. — The  essential  chungen  in  the  seroiiA  membrane  itself 
consist  in  varying  degree*  of  thickening  due  to  the  formation  of  newly 
developed  fibrous  tissue,  which  is  cliamcloiiBed  by  a  great  tendency 
to  coutracL.  In  extreme  cases  the  thickening  niHy  reach  as  much  as  a 
quarter  of  an  inch  in  dt.-[itli,  in  the  form  of  ni>dii1cs  ur  continuous  hirers 
over  the  viscera,  the  mesenteries,  and  the  parietes,  of  a  i>ear]y  white  colour 
and  cartilaginous  hardness,  consisting  of  slratii  of  fibrous  tissue  that  has 
undergone  hyaline  dcgeneratiuu.  Kitfrn  this  <:HU6e  the  great  omentum  is 
frcfiuently  mui-h  increased  in  bulk,  and,  unless  fixed  by  adhesions  to  the 
lo«"er  part  of  the  cavity,  i«  retracted  lowarfJe  the  ni)|*r  jwrt  of  the 
alxlomen,  rather  oftener  towards  the  left  side,  forming  a  cord -like 
stnicturo  which  occasionally  appcare  to  bo  subdivided  into  several 
irregular  masses.  The  mesenteries  are  shortened,  whereby  the  intestines 
are  thrown  into  sharp  curves  and  loops,  and  dragged  liackwards  towai-de 
the  spine,  giving  rise  to  the  so-called  "  iwriianitis  deformans."  The 
membmne  itself  loses  its  iiornml  shiny,  Irantsparcnt  appeairuicc,  and  ia 
dull  and  opaque;  but  a  mere  milky  opacity,  with  no  lack  of  gloss  or 
lustre,  is  not  t«^>  be  taken  as  cAndence  of  inflammation,  for  ^uch  a 
change  is  apt  to  ensue  aft^ir  death  if  the  membrane  become  hitiltrated 
M'ith  fluid.  On  its  surface  small  spots  may  be  seen  resembling  tubercles 
to  the  naked  eye.  Microscopical  examitiatlun,  however,  shewi;  that  sueh 
is  rot  their  nature  :  nevertheless  it  ia  poKiihle  that  such  cases,  treated  by 
operation,  may  have  been  a&sumed  to  be  tubercidons.  The  chronic 
inflammatory  pnwosa  i*  also  marked  by  a  very  distinct  pigmentation  of 
the  membrane  and  of  the  adhesions  presently  to  lie  described.  The 
colour  may  var_v  from  a  faint  grey  to  absolute  black,  and  is  distributed 
irregularly  in  streaks  and  patches  over  the  entire  peritoneal  surface, 
parietal  and  visceral.  That  chronic  venous  congestion  should  increase 
pigmentation  is  illustnited  under  like  conditions  in  the  lung,  in  uIiTra  of 
the  skin,  and  othcr^vise.  'ITie  changes  in  the  mesentories  and  in  the 
|xrriloneal  covering  of  the  intestines  produce,  in  long  standing  cases,  a 
remarkable  shortening  in  the  length  of  the  bowel,  as  well  as  a  contraction 
in  its  dianiPtcr — all  of  which  changes  considerably  interfere  with  the 
normal  peristalsis, 

(h)  .iiikesiMis.  — The  inllammatory  process,  besides  producing  a 
thickening  of  the  serous  membrane,  usually  leads  to  the  fomuition  of 
new  material  in  places  where  none  should  exist.  Whether  as  a  part  of 
an  acute  attack,  or  in  the  course  of  the  slowly  developing  chronic  changes, 
the  inflanunutory  products,  as  regards  their  solid  constituents,  primarily 
consist  of  (i.)  a  fibrinous  clot,  containing  leucocytes  mid  perhaps  a  few 
red  blood-citrpuscles,  derived  from  the  exudation  which  is  an  essential 
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part  of  tho  intlammation.  Into  tbia  fibrinous  mcsbnork  (tbu  knicucytes 
ant]  blood- evil ti  for  tbe  mcKit  [Kirt  perii^liing  uiid  bn'Jikiiig  up)  ^row  (li.) 
proceaaes  of  Inri^  nucleated  cpUr,  the  dcacenOanta  of  the  prolif •rating 
connective- tissue  corpuscles  of  the  Hbhius  fnimework  of  the  nomud 
peiitoneum,  and  of  tbo&c  ondotbclial  plates  which  cover  the  surfftce  of  the 
mcmbriine  and  biivc  neither  dUiritcgnited  nur  des'iuumnted.  Tbc  uev 
cell -elements  from  these  two  sources  permeate  the  clot,  iind  gr;idiuiU/ 
give  ri»o  to  libroiw  ti:j5uu,  nod  so  perniunt-ut  uuiicrial  talced  ibu  pltoo  nf 
tbo  temporary  Eidbesiuns  which  tbc  plastic  lymph  »t  Brat  umintjducd 
between  op[iOJM:'d  surfjicca  of  peritoneum  ^^thiIl  the  iiiHamod  area.  The 
"organtsiition "  of  the  intlammatory  product  is  further  efffiorod  and 
established  by  the  growth  into  thow  adhering  bands  of  extension*  fr<^tin 
the  blood-vesaels  of  the  normsd  membrane — the  adhesium  tbue  becoming 
conatitU(^nt  tissues  of  the  utf(?rte<]  [Kirt  The  extent  to  which  stacb 
atlhestonR  m-iv  be  found  ofters  the  greatPHt  variety ;  fmm  a  few  fine 
threads  or  mombrnnous  filnia  easily  broken  down  on  handling.  »n<i 
occuiTiag  only  here  and  there,  there  may  bo  such  on  extensive  forma- 
tion of  cords  iind  bands  via  to  we  hi  the  entire  abdominal  contents  together 
into  ft  mass  from  which  the  single  viscera  cannot  bp  separated.  Or  this 
extreme  condition  may  be  limited  to  cei-tain  regions  ;  thus  the  liver  and 
tho  dia])hnigin  niav  be  st>  (irmly  Iwnnd  together  as  to  bo  parted  only 
with  the  knife  ;  or  the  pyloric  region  of  the  stomach  may  Ijo  closely 
BttJiched  to  the  umler  surfaco  of  the  liver  and  head  of  tho  imncreA*  ;  or 
tho  spleen  may  be  emhodflod  in  dense  fibrous  tissue  which  binds  th« 
organ  Lo  stomach,  liver,  and  aUlominal  u-a1l  in  an  inextricable  union  ;  or, 
again,  the  caecum  and  ita  appendix  or  the  sigmoid  flexure  may  bo  involnd 
in  A  miisx  of  sinkilar  material.  The  peritonitis  due  to  syphilis  is  siugiiUrly 
free  fruni  etfuisiori,  juid  the  moat  characteristic  and  extreme  degiv«s  of 
*'  peritonitis  fibi-osa"  (nontul>crculotis)eome  within  this  category  ;  though, 
on  tho  other  hand,  the  change  may  be  represfuted  by  a  few  bundft  and 
adbosions  only- 
It  sometimes  happens  that  the  adhesions  may  be  sufficiently  com- 
plete in  one  area  to  restrict  the  inliimmatory  process  to  that  region,  aul 
thus  a  gennral  peritonitis  may  Iw  svoiilwi ;  to  thi*  ext^Mit  aiihchi..iirt  may 
bo  rogaMci  as  liciiefieial  in  their  ofiocts.  Itut  far  oftonor  rhoy  aic  a  ^oiip« 
of  tmublu  and  even  of  grave  danger  Tending  as  thoy  do,  aft^r  th« 
fashion  of  sairtissue  gonemlly,  to  shn'nk  and  contract,  they  may  cats* 
kitikings  and  constrictions  of  tho  intestine ;  or  knuckles  of  the  bowel 
may  become  nipped  under  fibrous  bands,  causing  aoiite  obstniccion. 
The  moi-o  goueriU  and  cxtonstvo  the  adhesions,  however,  the  lees  likely 
is  strangulation  to  occur ;  nevertheless  sometimes,  owing  to  their 
situation  and  tho  traction  exertt^l  on  them  by  tho  stnictnms  to  which 
they  are  altJichc<l,  the  newly  fornn'd  I>jnflfi  may  yield  utul  stretch. 
Occasiomdly  they  lead  to  considerable  displacement  of  the  abdu&uiwl 
organs. 

Although  in  the  majority  of  cases  it  would  seem  that  adhedoiu  one* 
formed  are  permanent,  or  may  even  progrossivoly  increase,  this  u  nok 


alw»y«  so,  and  luierably  cleu-  evidence  exkta  of  ibeir  occaaiunal  removal 
bjr  Absorption, 

((•)  Capsulitis, — Occurring  as  a  part  of  a  general  chronic  iwritoniiis 
■re  wrtaia  spocial  feitttires  connected  with  the  liver  and  S|>lefn.  lliesv 
organH  may  be  (x>vere<)  witb  u  while  tough  jacket  of  iMirlially  organised 
lymph,  \rbii'b  may  eai^ily  \tvi  }>eeled  oft'.  IcHving  the  subjacaiit  [writoneuiu 
intaot.  if  deliciciil  in  smo'jlLncss  and  lustre,  and  the  liver  substance  of 
nuriual  character.  This  condition,  originally  regarded  ae  a  ajwcial  aircetiun 
of  thflse  organs  and  described  by  Cur»cbiiiann  as  n^giinls  the  liver  by  the 
iiami*  of  Z»rkrr(fHS$ltbtT,  or  "  iced  liver,"  ib  now  knoun  to  Iw  but  a  part,  of 
a  ehronio  indurative  peritonitis,  of  which  these  cajisuliir  coatings  mav  be 
almijst  the  sale  indication,  ur  but  a  part  of  a  moix>  nidei^pread  cbuiige. 

A  very  similar  condition  is  frequently  noticed  in  eoimcxitm  with 
griinular  contnicte<l  Itidni'y,  when  the  thickened  capsule  ie  closely  fixed  by 
old  inHammatory  material  to  the  adipose  and  connective  tissue  in  which 
it  is  em)>cddc<l.  It  is  loss  certain,  however,  thai  this  condition  i^  of 
peritODfial  origin. 

Spot«  uf  thickening  due  to  the  friction  induced  by  tight  lacing,  and 
resembling  those  seen  in  the  pericardium,  an-  of  common  occiUTence  any- 
where on  the  surface  of  the  liver  and  spleen ;  but  the  morbid  change 
shews  no  disposition  Ui  spreiul. 

Tho  etFect  upon  the  underlying  viscera  of  a  thickening  and  contraction 
of  their  serous  covering  is  not  unimportant.  Fre(|Uontly  the  primary 
cause  of  tiie  peritonitis  affecta  the  parenchyma  of  the  organ  or  organs 
progressively  with  the  pentonenai :  ur  the  inllammalion  may  ext4.-nd  from 
thsm  to  the  serous  membrane:  when,  however,  the  latter  is  extensively 
affected  the  viecerii  may  suffer  secondarily,  for  th^  most  part  by  the 
develupmeut  of  an  interstitial  cirrhosis  associated  with  chronic  venous 
engorgement,  and  less  often  by  extension  from  the  ijcritoneum,  with 
ati-*»phy  or  degeneration  of  the  proper  tissue  of  the  organ.  A  corre- 
sponding effect  on  the  lung  is  known  tu  follow  a  chronic  pleurisy. 

{fl)  The  fjfv^ot'-  in  chronic  peritonitis  exhibits  the  gieatcst  diversity 
in  apiHUiranee  and  in  quantity.  SomBtimeft  entirely  wanting,  at  other 
times  it  may  amount  to  many  pints,  and  indeed  the  largest  accumulations 
xuet  with  occur  in  this  disease.  When  the  viscera  are  bo  matted  togothoi- 
OA  to  obliterate  the  peritoneal  cavity  entirely  its  complete  absence  is 
intelligible,  but  the  qtiantity  when  present  bears  no  very  close  relation  to 
the  extenii  of  the  :uihesions  nor  to  the  duration  of  the  diswuie,  whilst 
it  ccrtJiinly  tends  to  vary  in  amonnt  from  lime  to  time  independently  of 
trcfitment.  How  far  the  Ituid  is  free  in  ibe  alKlomen  will  largely  depend 
on  the  amount  of  adhesion  cxisling  between  the  coils  of  inteatinc,  or 
between  tbem  and  the  other  viscera  and  parietes :  this  may  be  so  slight 
as  to  offer  no  reaistunce  to  the  ready  movement  of  the  fluid,  or  it  may 
confine  the  effusion  t<i  certain  regions  of  tho  cavity  from  which  it  is  dis- 
lodged with  difficulty  or  not  at  all.  Small  collections  of  fluid  may  be 
completely  encyRt«d  by  the  completenees  of  the  limiting  structures,  uid 
they  appear  less  likely  to  be  absorbed  than  when  the  liquid  is  quite  free; 


the  density  uf  the  walls  of  these  pseudo-cysts  and  their  very  ntxricud 
VJisciilnrity  <louhtloa8  cxplHiii  this  retention. 

In  nature  and  »pi>Barance  the  exudation  offers  gretil  variety.  Pre- 
mising thiit  it  is  essentially  an  inHammatorv  product,  and  not  a 
trmistidation  of  a  serous  fluid  which  has  escaped  from  the  vasstils  u 
tho  result  of  an  increased  pre»siu-(.>  in  the  capillaries  due  co  renotu 
(ib.sl,ructi*)n,  it  exhibits  to  a  j,'rcnt«r  or  less  dugi-co  ihi-  power  of  it 
lability  ;  and,  a«  such,  approximates  in  nature  l-o  blood  pUsma.  In 
cases  this  power  is  but  very  slight>  and  only  the  merest  threads  of  fibrin 
are  seen  ;  in  others  large  flakes  and  dots  ajx-  met  with  in  the  Ixniy  after 
death,  or  they  t)uickly  form  in  tho  Huid,  which  may  be  drawn  ufT  durii^ 
life.  At  one  extn-me  we  meet  with  a  clear  sti-uw-coloured  or  ciiroD- 
tinted  fluid,  at  the  other  oxtromo  with  pus;  and  between  them  appear 
all  intervening  degrees,  described  bv  such  a  term  as  scro-fibrinotu  and 
sei-o-puiTiIent.  Owing  to  the  extreme  delicacy  of  the  new-fonnod  vessels 
which  develop  in  the  lulhesions  they  oa'aHionully  burst ;  hence  blood  in 
variable  quantity  may  become  mixed  with  the  effusion.  Ca»ei(  have  also 
been  recorded  in  which,  after  repeated  tappings,  haemonbage  has  taken 
place  between  the  layers  of  the  newly  formed  iiiflammatoty  tissue,  mocv 
particularly  on  the  abdominal  parietes,  forming  numerous  haeroatomas  of 
varying  size.  Sometimes  the  eBHised  fluid  may  be  reddish-brown  or  of  a 
greenish  tint  from  the  presence  of  biliary  pigments.  In  longst^nduig 
cases,  or  where  ibu  effusion  is  mainly  purulont^  curdy,  cheesy  masses  ai« 
found  in  the  cavity.  Some  of  the  cases  of  that  rare  form  of  ascites  which 
is  of  a  chylous  appeanmce,  though  the  turbidity  of  the  fluid  is  nut  due 
to  fat,  are  associated  with  a  chronic  peritonitis  that  is  not  dependent  oo 
tuberculosis  or  carcinoma.  Tlie  charaeteristic  feature  of  tlie  elftuion  is 
probably  due  to  the  d^liris  of  endothelial  eells  which  are  thrown  off  in 
the  course  of  the  inflammatory  process. 

Sl^s  and  Symptoms. — The  signs  and  symptoms  of  chronic  peri- 
toniti>t,  whatever  ita  cause,  will  in  any  individual  case  be  largely  con- 
ditioned by  the  relative  proportion  of  the  effusion  and  of  the  adhesions. 
Menec  uHses  considentbic  variety  in  extent  of  the  mnnifestatinn^,  and  in 
many  cjiscs  such  obscurity  uf  evidence  that  the  diagnosis  may  lon^  he 
held  in  doubt,  and  finally  reached  by  exclusion  only.  Even  M-hen  thr 
signs  of  abdominal  mischief  are  tolerably  evident  the  diagnoftia  is  made 
rather  by  a  consideration  of  them,  and  of  the  history  of  the  case  eoUee- 
lively,  than  by  the  presence  of  any  one  crucial  pyroplom.  Whilst  in  om 
set  of  cases  the  physical  signs  may  be  fairly  obvious,  in  others  they 
may  bo  gcarcely  appreciable ;  the  symptoms  that  occur  with  markfld 
prominence  in  one  patient  may  be  wholly  or  almoRt  wanting  in  another; 
and  the  exclusion  of  tuberculosis  will  always  be  a  difficulty,  often  a 
difficulty  left  unsolved. 

The  phyxunl  ^fi^ns  of  the  malady  are  usually  present  to  some  Hegrte, 
and  are  often  well  marked,  thovigh  they  are  apt  to  vary  a*  tin*  caw 
progresses.  The  degree  of  emaciation  of  the  |Kitierit  largely  depends  t*a 
the  duration  of  the  disease,  the  extent  of  the  digestive  disturbitncc,  uxl 


dMBftlaie  of  the  hiflaimuatory  prucc&b^buiii}:  gi-uite^t  as  n  rut«  when 
the  fluid  tends  U>  bo  punilcut.  The  skin  U  generally  harsh  and  dry, 
oft^n  il  18  iHirticularly  ho  over  the  abdomen.  A\  hen  etfitsion  ih  but  (flight 
or  ininting  the  abdomen  is  sometimoB  flattened  nnd  retracted  ;  but,  as 
fluid  accnmiiliitcs,  it  pri-senu  all  degrees  of  distension,  eKpeoinlU'  if 
there  be  any  meteorism,  which  is  frequent  enough.  The  distension, 
tinlesA  very  excessive,  is  mrely  <nute  tmifonn,  or  even  oonalant  in  iiTegii- 
larity ;  there  may  be  rathir  more  bulging  over  the  j^astric  aren  fi-om  a 
retracted  thickened  omeiitusi,  or  the  most  proaiinent  region  may  be  in 
one  of  the  Hanks  ;  moreover,  as  the  ttatulence  varies  or  the  fluid  shifts, 
thn  contour  of  the  JilKlonieti  will  change  likeu'iHi;.  1rregnhint.i<*N  of  fihape 
may  b*  (jt|i],i!ly  notice;ihle  when  the  belly  in  retracted  ;  and  the  move- 
nu-nt«  of  I  he  intestines  are  frequently  visible.  Probably  the  most 
valuable  evidence  is  that  obtained  by  pidpalion.  A  geneial  sense  of 
increJiseiJ  and  often  ineguhtrly  diatn'hutwl  rcaiatance  la  commttnicatf^l  to 
the  hand  (jf  the  observer  ;  and  at  pLints  a  feeling  of  very  (b'tttinct  hard- 
ness, iw  of  nodnlnr  but  slightly  movable  lumps  :  with  ihis  there  is  oftrin 
a  charaetcristic  and  quite  poeuliar  wn^ation,  imperfectly  dcscnbcd  by  the 
|Word  "doughy";  this  is  eaustnl  by  the  juxtaposition  of  distended  and 
.  Bemi-diatended  coils  of  intestine,  and  firm,  resistant  titicts  of  ni^w-formcd 
inBamraator)'  tissue  and  smidl  collections  of  liquid.  When  the  effusion 
is  considerable ,  and  not  cneyst-cd,  Huctuution  may  be  perceived  ;  yet  in  this 
latter  chak  th«  evidence  of  Huid  may  be  very  indistinct.  In  rare  cat<e.s  a 
fricti«in  frdmiius  maybe  detected.  On  percussion,  if  the  pfritoneal  cavity 
be  greatly  distended  with  Hiiid,  a  uniform  dull  note  is  obtained  ;  if  not, 
rreguiar  areas  uf  rt'suiuince  and  dulnees  are  to  be  rccojinised  which  cor- 
''respond  to  the  stomach,  the  intestines,  and  the  inflammaloiy  proilucts, 
both  solid  and  liquid ;  as  the  liquid  shifts  with  the  movements  and 
manipulation  of  the  bowels  the  dull  regions  are  constantly  changing,  and 
it  is  eonimoii  lo  timl  a  resonant  flank  and  u  dull  tiank  presently  to  change 
places,  though,  unless  the  fluid  In-  large  anti  the  adhesions  few  or  none, 
buch  jUtorations  may  be  bntr  tittle  marked  on  altering  the  putient's 
position.  In  caiies  in  which  the  ascites  is  very  great,  the  removal  of 
fluid  by  tapping  is  followed  by  reaccumulatjon,  and  the  removal  ami 
recurrence  may  be  repeated  over  and  over  again. 

Kven  less  uniform  than  the  physical  signs  are  the  symptoms  complained 
of  by  the  iwlient.  At  first  they  are  vague  and  uncertain,  coming  on 
gradually  and  inaidiunsly,  and  seldom  in  such  a  maimer  n^  to  indicate  even 
the  seat  of  the  mahwiy.  \Vhon  sujHjr^-cning  on  an  acute  attack  the 
history  of  the  case  may  suggest  the  real  nature  of  the  diseju*.',  but  other* 
wise  it  is  likely  to  remain  doubtful  for  a  long  time.  IIl-<]eHne<I  sensjitiona 
of  a  dragging  character,  ur  other  discumforiti,  now  and  then  amounting  to 
actual  pain  and  soreness,  may  be  the  first  itymptoms  which  are  noticed. 
Even  as  the  disease  progresses  the  evidence  of  pain  is  most  variable ;  at 
timL-s  and  for  long  periods  it  may  be  almost  or  quite  absent,  at  others 
distressing  and  severe  ;  possibly  it  varies  as  fresh  tracts  of  the  peritoneum 
become  invade<l  ur  acute  exHcerluitions  of  the  malady  occnr.     It  seems 


pretty  certain  that  the  inflamnuition  ol'  a  previously  liealiby  seroiu  mem' 
hrane  glvm  rise  to  more  severe  pain  iltan  when  the  structure  i&  already 
in  a  condition  of  disease.  Pain,  when  jD'csont.  is  often  aggi^vatcd  b)' 
muvcineut,  v^pticinlly  by  walking  dunnstairit :  and  relief  i»  oftun  fctt  W 
the  tirm  prd-ssiire  of  a  h!tndn<;e  or  uthe.r  siip{it>rt.  The  abi]onien  is  genw- 
ally  tcmler  to  tlio  touch,  at  any  rato  in  plai-'t-a,  and  at  rimes  thit^  may 
even  render  contact  ^rith  the  bed-clothcj^  unbcarahic ;  but  no  oHrtaiuCy  or 
regularity  can  ho  atfirrawl  of  this  Bvinptoro.  Tlie  temj>c!r.iture  may 
remain  normal  Tor  weeks,  or  even  subnormal,  novr  and  then  internipt^fd  by 
irrOK"lj»r  attacks  of  pyrexia,  whtn  the  thonnomctcr  may  register  aa  hi>:h 
as  103'  F.  Sooner  or  later  the  bodily  stren^ith  is  impaired;  and  h 
slowly  progressive  weakness  is  notable,  wth  disincli nation  to  cxurtiott 
The  pnlHQ  is  small  and  quick,  and  respiration  is  apt  to  Vw  more  frequ«ut 
than  normal  from  the  impediment  ofTered  by  the  fitAt*  of  the  nhdomon. 
The  greater  number  of  the  symptomij,  as  might  be  cxpoctod,  arc  cod- 
ccmcd  with  the  digestive  function  and  the  alimentary  conul.  Tic 
appetit'C  as  a  rule  is  poor,  though  sonietimeit  it  is  scarcely  afiecCtMl ;  Imt 
the  taking  of  fixtd  fi-oquently  determines  attjicks  of  colic,  which  are  liui* 
to  si»a8modic  contraction  of  the  l»ow«;l8,  hampered  as  they  are  in  the 
rhythm  of  their  peristjdsis  by  the  adhesions.  In  this  way  collcctionii  of 
flatus,  the  result  of  arrested  digestion,  become  looked  up  in  sections  of 
the  canal,  giving  rise  to  pain  and  discomfort  until  reh>JLEed.  All  dogroa 
of  consti[Kition,  often  amounting  to  such  complete  obstruction  ns  to  neccsai- 
tiito  operative  interference,  arc  pn)(hi':c>d  by  the  same  cause  ;  the  -thortcnvd 
liowel  may  be  kinked  or  twitited,  the  muttcnlar  coat  atrophied  by  the 
pro8.<>ure  of  tlte  thickened  peritoneal  covering,  and  Ixnnul  down  here  atni 
there  by  fibrous  bands :  beneath  one  of  these  a  knuckle  of  tbo  tube  may 
become  acutely  constricted,  and,  indeed,  in  every  way  impediment  may  lir 
offered  to  the  normal  action  of  the  intestine.  \'amiting  and  diarrhfK« 
are  very  occasional  in  their  occurrence. 

The  presence  of  bands  of  fibrous  tissues,  the  adhesions  of  the  viacen 
to  one  another  and  to  the  parietes,  lead  t^i  ver}'  varied  presAure  effecta ;  thus, 
oedema  of  the  lower  extremities,  thrombosis,  or  neuralgic  pains  may  rerah 
from  pressure  on  the  large  voesels  and  nerves  in  the  alHlomcn  ;  or  jauudirc 
may  follow  from  compression  of  the  main  hile-duct :  or  micturition  may 
be*  rendered  difficult  and  painful,  or  the  adhesions  may  be  rcspiinsiblr  for 
an  intractable  dysmenorrhoca.  'I'o  remember  that  abdominal  piuns.  often 
localised,  and  in  their  manifestation  simulating  gastralgia,  gastric  ulcere, 
hepatic  or  even  renal  colic,  may  depend  upon  old  adhesions,  is  of  greal 
practical  importance  ;  especially  as  such  caaes  are  far  from  uncommon, 
and  nnt  infrequently  amenable  to  treatment.  The  diagnosis  of  such 
luihesiori,,  however,  ia  generally  difficult,  and  often  to  be  arrived  at  by 
exclusion  only.  As  the  result  of  considerable  obscrvatiuu  I  hiivu  Imwd 
]e*\  to  suspect  the  presence  of  atlhesioiis  in  cases  in  which  abdominal  paio 
u  the  sole  or  at  least  most  prominent  s>'mptom,  and  that  is  definitely 
associated  with  gastro- intestinal  movements,  as  for  instance  during  tlie 
progress  of  gastric  digestion  or  occurring  in  connexion  with.  Mprciallr 


aft«r,  tbc  action  of  the  bowels.  The  abnoi-nutl  ndlicrencc  of  Tuceim  to 
one  another  iiiid  to  the  wall  uf  the  abdomen  might  nut  unreasonably  lie 
supposed  to  interfere  M'ith  the  bloo<l  eupply  of  tlic  organs;  and  in  this 
way  Uterine  lulbe^^ions  within  the  pelvic  may  expliiin  sonie  cnses  of 
menonlia^ia. 

The  progress  of  chronic  peritonitis  is  ransly  if  ever  towiirds  recover)'. 
The  symptoniA  niAy  abuie,  but  the  urtalotnica)  conditions  for  the  moKl 
part  remain,  to  be  a  constant  source  of  fresh  outbursts  of  subacute  or 
t'vcn  acute  character.  V\'hcn  the  clinical  indications  are  at  nil  well 
in.-irked  the  course  of  the  disejise  is  almost  always  to  an  nnf.ivoumhlo 
t^rminutinn.  thou}:b  thia  may  not  be  rcachetl  for  several  months  or  even 
for  years.  The  ciiuses  of  death  arc  usually  wasting  and  cxhaustinn, 
aggravated  in  nojU'lected  cases  by  bed-sores,  or  by  a  chronic  suppuration 
dischwjfing  possibly  into  the  bowel,  or  elsewhere. 

Ofagnosls. — From  the  clinical  features  described,  their  great  range  of 
variability,  and  oftentimes  uncertain  character,  the  diagnosis,  as  I  have 
already  said,  is  frequently  ditticult ;  the  exclusion  of  the  presence  of 
tulxtrculosis  ia  doubtful  at  all  times,  and  often  imjKissibk'.  The  cvideucfs 
of  the  condition  which  are  probably  the  most  conclusive,  ore  the  peculiar 
appearance  and  feel  of  the  alxlomcn.  If  the  peritoneal  cavity  be  fully 
distended  with  fluid,  even  these  characteristics  may  be  wanting,  and  a 
precise  diagnosia  of  the  reid  nature  of  the  state  must  necessarily  remain 
in  abeyance.  A  consideration  of  the  cavisal  conditions  «'hich  I  have  fully 
deeoribod  shcwtt  that  the  history  of  the  case  may  sometimes  assist  in  the 
diagnosis,  at  least  so  far  a»  to  suggest  the  proliability  of  peritonitis.  Even 
in  Uie  most  exjjerienced  hands  mistakes  are  not  unlikely,  especially  in 
confounding  the  lumps  caused  by  the  infiammatoiy  thickening  with 
masses  of  sarcoma  or  carcinoma :  the  aUlomcn  has  now  and  then  been 
opene<i  in  the  full  cxj^ectalion  of  finding  a  neoplasm,  but  only  to  diacorer 
an  extreme  condition  of  peritonitis  fibrosa. 

Prognosis. — No  very  general  statements  can  bo  made  regarding  the 
prognosis  of  the  cases  here  deacril»ed.  At  the  best,  intervals  of  relief 
may  tw  hoped  for  but  scarcely  promised,  and  complete  spontaneous  cure, 
wbOD  the  symptoms  ore  at  all  pronounced,  is  not  to  be  oxjiected.  Tlie 
g^tnlor  gravity  of  those  cawes  in  which  suppumlion  continues  lias  been 
Already  referred  to  ;  and  in  marked  contrast  to  these  are  the  cases — not  a 
few  in  number — in  whirrh  the  anatomical  evidences  of  the  disease,  of 
which  scarce  any  symptoms  were  manifested  during  life,  are  revealed  only 
on  po8^mortoro  examination.  The  injurious  mi-chnnienl  efTects  of  the 
adhesions  and  bands  are  but  ill  componsated,  as  a  rule ;  and  iheir  results 
are  therefore  lasting,  and  constitute  an  ever-present  risk  to  life  by  CHUsing 
intestinal  obstruction :  whilst  the  less  acute  phenomena,  such  as  pnin, 
chronic  suppuration,  and  digestive  failures,  tend  to  serious  inijxnirmeiit  of 
the  genera]  health.  One  ]i4>int  in  regard  to  the  j)rognosi8  of  those  cases 
of  chronic  peritonitis  described  by  Dr.  Hale  White  which  are  character- 
ise<l  iinatoniically  by  perihepatitis,  and  clinically  by  the  presence  of  ascites, 
is  the  more  favourable  course  they  nm  after  tapping  than  do  those  in 


which  the  dropsy  is  due  CO  Alcoholic  cirrhosis  without  any  pentonitn. 
The  latter  patients,  according  to  this  author,  hardly  over  live  sufficiently 
long  l<i  purniit  ii  second  operatiou,  whilst  should  life  be  so  {prolonged  af 
to  admit  of  it  "  the  diagnosis  of  cirrhosis  of  the  liver  ia  almost  certainly 
either  roniplctcly  wrnng,  or  oi&e  the  patient  has  something  else  the  matiKr 
with  him  in  addition  to  cirrhosis  ;  and,  further,  it  is  highly  pt-olahlt?  iluU 
he  hii«  ttome  form  of  chronic  peritonitis,  of  which  what  ia  ordinarily 
called  perihepatitis  is  merely  a  variety." 

Treatment. — ^Thc  main  indications  are  to  remove  the  inflaromotorr 
productii  us  fnr  as  possible,  and  to  mnintain  tho  gonend  health  of  the 
patient.  The  former  object  can  seldom  W  !jttnined  completely.  Exten- 
sive Hiiid  eflnaions  should  be  removf-il  by  panicentesis ;  and  the  opcratioi) 
should  Im  repeated  without  hesitation  as  oft*'ii  an  necessary.  When 
the  exudation  is  simply  serous  permanent  relief  may  be  looked  for 
after  ono  or  two  tappings ;  but  such  a  restdt  rarely  follows  if  the  cffuuon 
be  at  all  purulent.  Kn<>rts  may  be  made  to  obtain  alisarption  of  tfa« 
product*  by  mercurial  or  other  applications  tx)  tho  alnlomen  ;  of  tiiAM 
inunction  with  unguentum  or  oloatum  liydrnrgyri,  or  linimentum  hydrargj'ri 
Hpt'inklcil  on  lint,  and  painting  with  tincture  of  iodine,  aru  the  mo»t 
usually  employed.  These  measures,  however,  can  seldom  be  us«d  for  > 
long  time,  as  they  are  liable  to  blister  or  to  produce  the  elTecta  of 
meiicurial  poisoning ;  and  more  benefit  is  ^)  be  ohtjuned  frfjm  the  free 
application  of  a  dilute  S4.ilutioii  of  tincture  of  iodine  (one  in  three  parts 
of  wat4!r)  night  and  morning,  an  application  which,  as  a  rule,  can  h$ 
toleraleil  for  a  considerable  period. 

Tlie  pain  and  sensations  of  discomfort,  when  acute,  frea|uently  call  for 
treatment;  hot  fomenlutions,  cither  sprinkled  with  tiucturo  of  opium  or 
applied  to  the  abdomen  which  has  l>een  thickly  smeared  with  a  jiijgmeni 
composed  of  equal  parts  of"  exti-aot  nf  belladonna  and  glycerin,  UftUiUIy 
give  relief.  Suuill  (tuscij  of  Dpium  or  mor^jhia  internally  may  W  nec«uarT 
to  subdue  the  pfu'n,  which  tends,  unless  checked,  to  roniinue,  and  cberrhjr 
to  interfere  with  the  sloop,  the  .ippotite,  and  the  general  well-being  of  th* 
patient.  As  a  rule  pressure  is  well  borne,  and  much  benefit  and  cwnfort 
follow  the  wearing  of  a  tightly  adjusted  belt  or  coil  of  Bannel ;  the 
vague  Hut  distressing  svmptnms  coniprined  within  the  word  "sinking"  are 
much  relieved  thereby,  prolmbly  by  counteracting  the  dragging  exerted 
by  the  peritoneal  adhesions,  or  it  may  In*  by  emptying  the  mfscnlorio 
venous  reservoirs.  The  impunity  with  which,  under  proper  preraution^ 
the  aljdotuinal  cavity  may  be  opene<l,  warranto  the  performance  of 
laparotomy  when  tlie  pain  is  persistent  and  intolerable,  chiefly  with  » 
view  to  a  separation  of  adhesions.  Kven  if  these  have  proveil  loo 
extensive  for  complete  divriiion,  very  distinct  relief  has  Txrttn  known  to 
follow  the  mere  oi>ening  of  the  abdomen,  whilst  the  risks  of  sneh  » 
procedure  are  now  nHlncod  to  a  minimum.  How  far  tho  operation  nwy 
determine  the  permanent  benefit  which,  as  will  l>e  presently  seen,  f  re(|ornUjr 
follows  it  in  cases  of  tuborculoua  peritonitis  remains  uncertain  ;  we  bare 
not  rocoi-ds  sufficient  to  determine  the  matter,  but  at  first  sight  it  ia  noi 
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likely  that  such  utislactory  reAults  would  follow  thi«  treatment  in  non- 
tuberculous  cases  as  in  tlioso  in  whit-b  the  nlTociioii  is  piimiuily  periuineal ; 
ihc  remote  causics  of  the  cases  now  luulor  consiilemtion  are  scarcely  to  be 
influenced  by  ibe  eimple  o|H>nTng  of  the  ahdommi. 

One  of  the  most  tronhle^tonn^  symiiloins  is  the  cnnstipation,  which 
may  become  extn^mo,  \'iulont  purg-.uives  ai-o  certainly  to  be  avoideil ; 
BS  a  ruK'  the  milder  vegetrtblo  cathartics,  siirh  ii8  si'ima,  caflcara,  and  the 
like,  appear  to  act  more  satisfactorily  than  the  saline  aperients,  and  from 
time  to  time  these  drugs  may  be  supplemented  by  enemas  of  castor  oil. 

The  gencml  health  sbuuld  Iw  stistJiined,  »a  ImbI  it  may,  by  such  food 
as  may  combine  the  most  uutrlnietit  with  the  least  indigestible  residtio ; 
hencif  milk,  eggn,  cream,  cere«l  foods,  sotips,  and  small  quantities  of  meat 
should  foi-m  the  staple  diet.  Synip  of  the  phosphate  or  iodide  of  iron, 
and  futon's  s^rnp,  arc  among  the  tonics  which  may  be  given  with  most 
advantage,  together  with  maltinc  and  cod-llvcr  oil. 

W.  H.  Allchik. 
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TUBERCULOSIS  OF  THE   PERITONEUM 


(TlIBEKCUI-OrS   PBIilToNlTISj 

By  W.  n.  Alu-his,  M.a.  F.KC.P. 

Thk  specific  form  of  new  growth  called  " tubercle,'  which  is  determined 
by  the  invasion  of  the  peritoneum  by  the  tubercle  Ijacillus,  may  and 
usually  docs  give  rise  secondarily  to  an  inllammalion  of  the  serous 
meinbnine — tuberculous  peritonitis.  The  varietios  in  clinical  main- 
fcstation  and  in  [lUHt-mortcui  appcamnces  exhibiie<J  by  the  aiscs  com- 
prisoil  under  this  name  are  due  mainly  to  the  diflcreni  dcgi-ecij  oud 


uxtuiil  of  the  ititlummaioi-y  prucciiij,  aiid  u>  ibe  |»-oporliDuif  in  whicU  the 
various  inflammatory  products  ase  formed.  At  the  one  extrema  ibe 
affection  consists  of  grey  granulations  only,  or  is  associated  with  an  little 
intlammutioii  as  to  be  scarcely  Db\ious ;  at  the  other  the  true  tubeix-ulotii 
etcmciit  ia  so  aurroundud  and  einbeddcil  in  the  structuiul  result*  of 
its  own  chutigtis  and  of  the  ai:euni|)Hiiying  tntlamniation  thai  it  tskn  fajirdlj 
bo  found.  Statistics  of  the  frequency  with  which  the  perit<incum  i* 
invaded  iu  all  cases  of  tuberculosis  vary  so  much  as  to  bo  uf  no  practical 
value. 

It  will  be  more  convenif^nt  to  describe  the  anatomical  comlilions  met 
wirh  in  the  disease  before  discussing  the  manner  in  which  it  orij^itiatea. 
and  its  relation  to  tuberculosis  of  other  i-egiorif..  Except  in  so  far  a» 
concerns  the  otiolojty  of  this  condition,  much  that  has  been  siiid  iu  respect 
to  the  morbid  anatomy  and  i^^inptoms  of  chronic  peritonitis  is  appliciiblo 
likewise  t«  the  present  form  of  peritoneal  inHammation. 

Morbid  Anatomy.  — The  simplest  appearance  is  that  presented  by 
miiittrif  tiiUriitlo$i$  of  the  fU:riUtw.vm.  Scattered  over  the  membrane  an* 
numerrjus  small  p^rly  translucent  nodulus,  from  the  finest  purcc{>tiblc 
up  to  the  size  of  a  pin's  hejui ;  usually  discrete,  with  hero  and  there  sevenJ 
confluent — tho  well-known  "grey  granulation."  "grey  granuloma,"  or 
"  milinry  tubercle."  There  may  be  but  very  few,  the  entire  serosa  may 
be  so  covered  with  thum  as  to  give  a  distinctly  granular  feel  to  tfao  touch, 
or  they  may  be  limited  to  either  the  parietal  or  visceral  layer,  aiwl  in 
the  latter  situation  may  be  restricted  to  areas  corresponding  to  ruber 
culous  ulcers  of  the  mucous  membrane  whence  they  may  spread,  by 
diritct  o.xtensloti,  to  the  hepatic  or  splenic  coverings,  or  to  the  surface  of 
the  pelvic  viscera ;  or  again,  if  widespread,  they  may  be  most  abundurt 
over  tho  diaphmgm,  the  mosentenea,  and  omentunL 

This  process  being  essentially  acute  or  subacute  in  its  course,  cnseatioo 
is  rare,  and  there  is  cither  no  coincident  in  flam  nia  lion,  or  at  the  most  it 
is  represented  by  a  small  zone  of  hypememia  surrounding  each  gmnula- 
tiou,  with  p<:>inls  of  Imcmorihajjo,  and  ]>erhHps  a  slight  dulne«a  of  the 
normal  shining  surface  of  the  pcnt4)neiim  with  some  desquamation  of  th# 
endothelium  and  "stickiness"  to  touch  due  to  the  merest  film  of  fibrinoEM 
exudation,  suificient  at  spots  to  cause  the  slightest  adhesion  of  adjacent 
layers.  When  the  tiibereles  have  l>een  of  long  duration  there  rany  he 
a  deposit  of  pigment  around  them,  together  with  a  delicate  trauslucvnl 
material,  the  earliest  stage  of  the  fibroid  change.  In  many  cases  ihcrs 
is  an  cfl^usion  of  straw  colourc<I  or  sanguineous  fintd,  often  amotinting  to 
many  piniH.  and  differing  from  the  serum  of  simple  ascites  due  to  jmrtal 
obstruction  by  being  more  or  loss  eoagulablc ;  it  often  forma  n  firm  jelly 
after  withtlrawaL  Ksroly  is  the  exudation  sero-punilent  in  chjiracter. 
The  mesenteric  glands  are  enlarged  and  the  seat  of  tuherculnus  invasitvrt 

Such  are  the  appciiranooA  when   limited  to  the  specific  tubcrculuos 
elements  of  the  iliseoac,  liut  just  da  thc^e  '*grcy  granulations"  are 
selves  the  struclund  resjionse  to  the  irritant  represented  by  the  tul 
bacillus,  so  in  turn  the  granuhitioiis  are  associated  with  infiammatory 
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cbangca  of  varying  cxteut  iti  cbu  aurroiiiidiiig  nivmUiuie.  C'ertuiii  tiltcm 
tioits,  moreover,  ovcur  normuUy  in  the  tubercltifl  thenittelvL>H,  and  c^^ntrilmU! 
to  the  anatomical  appearances  which  chantcterise  the  disease.  The  most 
im{>orlAnl  of  the  changes  1$  tho  formation  of  filirous  tissue;  another 
consists  in  the  cusseatiun  of  the  new  growth,  and  to  some  extent  of  the 
nillainmulnry  pitxiuctH  ;  and,  luutly,  an  etVusion  of  thiid  is  a  ctimmon 
fentui-e  of  the  intlamniotion.  The  degree*  to  which  these  various  morbid 
nmnifostatiuns  are  present  constitute  the  analoniicul  difTcrcnces  uict  with 
in  the  disejise,  and  mainly  determine  the  clinical  varictice.  The  duraliuu 
of  the  malady  is  obviously  an  important  factor  in  determining  the  extent 
to  which  these  appearances  are  developed  :  for  while  in  the  nente  cases, 
IIS  ulniady  seen,  little  more  than  the  tubercles  nre  foimfd,  in  those 
which  Liivc  lasted  sume  lime,  the  neoplasm  is  combined  with  the  structuml 
alterations,  even  to  the  extent  of  being  almost  oWured.  But  besides  the 
foramtion  of  new  tissue  (fibrosis)  and  the  degeneration  of  the  tubercles 
(caseation),  the  perverted  nutritive  processes  known  as  iiiHamro.ation 
crmiil,  to  a  greater  or  less  extent,  au  actual  destruction  of  substance  by 
molecular  necrosis  (ulceration);  and  this  condition  is  froijucnlly  met  «"ith 
ill  ohmnic  tuberculous  peritonitis,  of  which,  indecil,  it  may  be  a  prominent 
fe;)tui-e.  According  as  librosis  or  ulceration  jire<lominaie  in  the  progresa 
of  llio  tubercidous  [>eritonitis,  muy  the  disease  bo  described  as  "fibrous" 
or  ''  ulcerous " ;  but  no  marked  line  of  tH«[NirHtion  exists  between  these 
forms  which  are  mutually  connected  by  all  interme<]iata  degrees  of 
one  or  the  other  condition.  In  an  extreme  case  of  phrom  biheynihnii 
■prtiUmitU  the  individual  tuWrcIes  are  scarcely  to  bo  found,  cnibctldcd 
as  ihuy  are  in  fibrous  tissue  tu  the  formation  of  which  they  themselves 
enntribute  by  their  own  conversion  into  that  material  as  one  of  the 
natural  directions  in  the  involution  of  the  new  growth.  Tough, 
firm,  membranous  bands  and  adhesions  are  thus  formed  by  which  the 
aUIominal  viscera  are  matted  together  and  bound  to  the  piinel^'s.  The 
intestimil  coils  are  shortened  and  coniracted,  and  the  mesenteries  and 
parietal  layer  are  considerably  thickened  and  inextricably  involved  in  the 
general  mass.  Such  a  condition  is  not  infret)uent]y  the  final  stage  of  );ome 
cases  of  miliary  tidierculosis  of  the  peritoneum  ;  the  continued  development 
of  the  IjAcillus  being  an-ested,  tho  Huid  elfiision  is  absorbed,  and  a  genoml 
fibroid  chanj;o  slowly  supervenes.  Even  the  ulcerous  form  in  favourable 
circumstHDces  may  occasionally  terminate  in  tliis  way.  Where  the  extent 
of  adhesion  of  the  organs  is  not  so  extreme,  the  ini«stinc^  arc  apt  to  l>o 
drawn  Iwckwards  towards  the  spine  or  towards  the  right  upper  region 
of  the  abdomen.  This  displacement  depends  on  the  attachment  of  tho 
^^H  mesentery  to  the  lumbar  vertebrae  being  normally  directed  oblitjuely 
^^B'downwards  towanU  the  right  sacro-iliac  synchondrosis ;  hence  when  tho 
^^^  fiuspimding  filtres  are  shortened  the  intestinal  loops  are  dragged  towanls 
^^^  the  right.  The  similarity  of  the  comliiion  presented  by  this  extensive 
^^^Blvrosis  to  that  iiuluetd  by  the  syphilitic  virus  is  noten'urthy. 
^^K  In  the  ordinary  alcfwux form  the  tulwrcles  exhibit  a  greater  degree  of 
m        caseation — the  other  direction  in  the  normal  involution  of  the  new  growth 
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— forming  collt^ctioiis  of  cheeuy  loattor  up  to  tho  fiize  of  a  marble,  logetticf 
with  fibrous  hamis,  atid  grey  ;<iiiiiuIiiliot!a  recently  devclyix-fl  urni  in  aU 
stages  of  (legenerntiun ;  and  uf  no  leisi  iiu[iurca[ice  axe  tjnlnrgod  nnd 
oaseons  mettmitoriu  glands.  In  this  way  very  cfiimiderabl»  tmi£S«»  of  stilid 
niHtt-nal  are  foi-iiteti  nhieli  oxhiMt  various  dt^'ees  of  necrosis  and  hreakini: 
down.  itlV(^lvin^  in  tho  niceration  the  tissues  of  tho  or^uis  u-iih  which 
thoy  are  in  crmtnct,  and  which  ihuy  sen'e  to  hind  t«gi'(,hcr  Ik'twwii 
C'liitiguous  coils  of  intestine,  or  between  them  and  the  alwtoniirial  »idt 
ulcoraling  uruas  of  this  kind  may  be  i^on.  often  cstublitihing  commaniiai- 
tion  between  adjacent  kimcklta  nf  bowel ;  the  adhesions  furmiog  more  or 
less  complete  loculi,  in  which  are  containtxl  encysted  collections  of  fluid  of 
a  seTO-hbrinourt  or  BPro-punitent  character,  nr  even  actual  ahftcessea  which 
mtiv  be  faecal.  As  in  other  forms  of  chmnic  |icrit<»nitis  there  is  n  ^rtal 
tendency  for  the  ncw-forniod  tissue  to  become  pif;meiiled,  ;:re>'i9h  or 
almost  black.  Ocoasiunally  in  the  caseous  masses  small  cnloircoa* 
particles  are  met  with.  Tlie  intestinal  walls  become  «o{t«ii(jd  iind 
easily  ie:ir  on  handling.  It  is  in  association  n-ith  tliis  caseous  ulcerating 
varifity  that  the  omentum  is  likeiy  to  fonn  a  lar^tc  irre>;ular  curd.  Ticing 
inHltrutc<)  in  traces  by  cheeisy  lulien'le,  inllammatory  new  gniwtb,  and 
even  encysted  cnllectiuns  <d  exudation.  This  omental  tumour  is  UMtally 
situated  in  tho  up|)dr  region  of  the  alKlomen  along  the  eoiirsv  of  the 
tninsverso  colon,  often  more  marked  towards  the  left  side :  but  <KUi- 
sionally  when  tho  omentum  is  fixed  by  adhesions  the  tumotu*  niay  Im 
fonnd  elsewhere,  as  In  the  right  iliac  and  Inmbar  i^^ons  ;  hut  tho  Inm^n 
formed  as  jibave  descrified  may  occupy  the  iliac  or  liyjwgastinc  re^'ons, 
or  extend  into  the  thinks,  until  the  gieat^^t  purL  of  the  i.-avity  njipfars 
to  be  filled  by  them.  These  nuisscs  may  catise  otHlema  of  the  lower 
extremities,  or  even  of  the  trunk,  by  pressure  on  tlie  hirge  veins,  or  hy 
obstruction  of  their  channel  by  tubercalous  invasion  of  the  vesselwmlb 
and  consequent  thrombosis.  In  these  cases  a  very  characteristic  nuuii- 
fest-Ltion  of  the  disease  is  frei|uenily  met  with;  namrdv,  a  d^  '       tit 

of  udwrclo,  ynt\i  ciwesttion  and  idceration,  in  the  connective  li I 

the  foelal  remains  connocie*l  with  the  uuiltilicus,  at  which  n  (iiBcharj;^ 
frequently  takes  place  through  u  sinus  leading  from  the  surface  to  rbe 
necrotic  area ;  and  as  this  agiu'n  may  communicate  with  the  bi>wel  jk 
above  descrilwd,  the  mischief  may  pnvluce  an  umbilical  faecal  fistula. 
The  integument--*  around  the  na\-el  are  red  and  oedematons. 

In  a  small  proportion  of  cases  the  enhirgcnicnl  ami  castration  nf  the 
mesenteric  and  rctroperitonejtl  glands  may  be  m>  cnneiderable  as  tn  form 
large  nodidar  tumoni's  and  constitute  liie  predominant  manifestAtion  of 
tuberculosis ;  the  {>eritoncal  atTection  being  quite  subsidiary.  Fnim  the 
close  lymphatic  connexion  between  the  |)eritoncum  and  the  antiTit>r 
Riodiastinal  glands,  those  in  the  lirst  intercostAl  space  may  be  found  lu 
be  tuberculous  from  ])enton(uU  infection. 

A  rare  form  of  peritoneal  lubcrcnlosis  closely  resembles  the  ronditiin 
met  with  in  cattle  ami  known  tu  rcrUuchu  Tuberculous  tumour  like 
masses,  mode  up  of  nodules,  lying  under  the  teroui  nrfaou,  liave  b«co 


Ml  in  a  few  casoa,  moittly  roundish  or  6atteiied,  but  some  peduiictUated 
with  loii^  tibruus  Ktalks.  The  uodulcs,  M-hich  nre  aggregated  into 
imoure,  vary  in  size  from  tftnt  of  a  millet  eeed  to  a  poa,  being  more  or 
necrotic,  aufl  are  of  the  consistence  of  marrow,  greyish,  and  oeca- 
sionally  pigiuenlwi  in  the  centre.  Some  ordinary  grey  granulations  are 
iiften  seen  uroutul  the  larger  nodules,  and  the  |it.-ntoneuni  ksiAi  is  nuicli 
thickened  with  Hrm  adhesiona  between  the  panetal  and  \iscend  layers. 
It  has  been  held  by  aonie  that  human  {>crlsiichl  c-in  only  arise  from 
infection  with  Iwviiie  tubercle,  and  that  this  particular  variety  of  tnlwr- 
cid'NUs  is  a  chronic  attenuated  foi*ro,  occurring  in  cattle  an  the  result  of 
a  specific  attenuating  action  on  the  bacilli  exerted  by  them.  Ca»cs  have 
Ijccii  ix'ciji''li'tl  by  liizzozero,  MacCallum,  I'ffonheimtr,  and  others. 

An  c0u»iuii  in  chronic  tuberctiluiu  pcritnnitis  ja  often  wanting; 
indeed,  {lerhape.,  it  would  lie  mure  coirect  to  say  that  thin  form  of 
peritoneal  inHammatioii  is  usually  "dry."  Some  amount  of  e3nidation, 
however,  is  not  infrequent,  and  is  generally  turbid  or  blood-stained,  or 
even  pundent ;  when  this  is  so,  the  pyogenctic  iiifectiun  has  gained 
entrance  to  the  serous  cavity  through  the  intestinal  widU  which  arc  the 
tieai  of  tulMToidous  ulceration.  In  this  liability  to  he  associated  with 
pus-fonuatiou  tuliercle  difforsi  markedly  from  sj'philis,  although  in  resjiect 
to  fibroid  formation  these  two  chronic  infective  diseases  resemble  each 
other.  Tubercle  Kicilli  are  not  often  discoverable  in  the  elfusion,  even 
when  the  tuberculous  nature  of  the  disease  is  undoubtefl.  There  is 
reason  to  believe  tbivt  the  genus  chiefly  remain  and  propagate  on  the 
surface  of  the  semns  mcmbruite,  and  aie  not  shed  to  any  great  extent 
into  the  Huid.  The  iibrinous  exudation  may  sometimes  be  consider- 
able, firming  a  p-teudo-mitmbmnnus  layer  over  the  tuberculous  area 
and  6xing  coils  of  intestines  and  pariotes  together  in  such  a  way  aa  to 
furm  a  cyst  of  variable  capacity  containing  sero-tibiinous  fluid.  Such  a 
condition  lui«  been  ol»*erved  to  extend  upwards  from  the  pelvis,  giving 
iTse  to  a  tluctujiting  tumour  between  the  umbilicus  and  the  pubcs.  Mon 
than  one  cyst  of  ihi.'?  chanu-ter  may  be  found  in  the  same  rase. 

The  frequent  iiaeociatiaii  of  chronic  tuberculous  peritonitis  with 
cirrhosis  of  the  liver  has  long  Wen  noticett ;  in  I'Jl  caM>s  of  the  hepatic 
aficction  examined  after  death,  I>r.  Kolynack  found  tuberculous  peri- 
tonitis in  \'J,  or  nearly  10  i>cr  cent.  Ttie  serous  inHiutimtitiou  is 
secondary  in  point  nf  time,  and  it>  of  the  fibrous  rather  than  the  ulcerous 
variety;  but  owing  to  the  |mrtal  obstniction  pnMlnced  by  the  change  in 
tlK*  liver  there  is  a  coexistent  ascites,  and  E.  Wagner  has  deaoribed  a 
curious  brownish -yellow  colouring  of  the  external  surface  of  the  small 
intestine.  The  association  is  far  more  frequent  in  meu  ami  in  alcoholics. 
Coexistent  tuberculosis  in  the  sple«n  is  frequent,  au<)  the  ca|>sule  of  the 
organ  which  is  enlarged  is  particularly  liable  to  be  thickone<i  with 
tuborcuiouB  growth. 

A  tulierculous  (leritonitis  is  very  rarely  i-estricted  to  a  small  arcs, 
though  the  disease  may  sometimes  be  strictly  confined  to  the  Bittiation  of 
tuberculous  ulceiution  of  the  iniefttines,  Adhesions  binding  adjacent  parts 
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together  and  limiting  the  discrihaiion  nf  thn  affection ;  a  dmilHr  limit«tiao 
may  be  fuund  in  connexion  with  tubeirle  as  it  aiTecis  the  pcivtc  viscon, 
moil)  especially  the  feiiwle  reproductive  oiyaiis. 

Etiology  and  Pathology. — InttnediHttily  determined  hs  this  diaeoue  ii 
by  a  spoirific  organism- — ^tho  linftlhtf.  tuUrcHifKm — \re  must  now  inqiiirs 
by  ivinit  ehaiiueU  the  viriis  gains  access  to  the  |»oriu>tic.il  cuvjty. 

TulKtrciilosiH,  it  munt  lie  romembereil,  is  a  local  afTection  which 
nntiii*a]ly  tends  to  undergo  either  a  fiUroiw  or  ciiseoiis  tntnnfonnatiun. 
Ill  tbe  latter  conditiun  it  may  break  doini,  the  bacillus-containing  dfbrj» 
btiin^  thereby  liable  to  beoomu  ditl'used  lhroU};hout  the  Uidy  by  ihe 
vascular  or  lymph  channels,  or  by  direct  invasion.  By  each  of  ihe« 
rentes  may  The  i)eriitnieiim  be  infcctwl. 

The  extensive  <listribntion  of  the  grey  gramilationB  suggo^te  the 
blood-ciiri-ont  an  a  course  by  which  in  wxiUi  miliary  tuberculosis  the 
genns  may  reach  the  serous  cavity,  vrhaiever  may  bo  the  exact  wvlv  thoT 
originally  gainetl  entrance  to  the  blood-atrcam.  It  is  as  a  port,  therefore, 
of  a  generalise*!  tnbereuhwis  that  the  peritoneal  aifertion  may  f*  me* 
with,  uUhough  the  memliraiie  is  less  often  impUeated  than  other  stiotcturtc^ 
ami  frequently  eseajM:^  even  in  a  widespread  iuvaxion. 

A  primary  tuberculous  peritonitis  is  of  very  rare  occurrence — tie 
difHculty  of  ahsohitely  excluding  a  possible  focus  of  infection  bciug  vrry 
great^and  the  disetvse  is  seldom  limitetl  to  the  peritoneum,  though  Jl  mar 
be  eontine<l  to  the  abdomen.  Most  commonly  an  eruption  of  tuberclM 
on  the  abdominal  8Cn)ua  mL-nibrane  is  set-ondary  to  pulninnary  tuber* 
culoMS  and  CiU<;catiiig  lymphatic  gland-s  in  the  ihoitix,  the  infectiou  being 
conveyed,  iu  all  prol>ai>ility,  hy  the  lymphiitic  veasela.  In  a  valuaUa 
commuiiicution  on  the  distribution  of  tubercle  in  abdominal  tiil>emilasis, 
based  on  sixty  cases  observed  during  one  year  at  the  Chilrlren's  Hcnpital, 
Great  Ormond  Sireet,  by  Dr.  W.  S.  ('olmaii,  nine  caaes,  or  15  per  cent, 
an^  mentionetl  as  presenting  grey  granulations  limited  to  the  fiarietal 
layer  of  the  peritoneum  covering  the  dinphnigm  and  anterior  abdomitul 
wall ;  in  only  two  of  these  was  there  any  tubercle  in  the  intettLines  or 
mesenteric  glands,  whilst  in  every  one  thei-c  was  advanced  caseation  of 
the  thoracic  lymphatic  glands  anil  pulmonmy  tuberculosis. 

In  the  caseating  ulcerous  forms  of  |)eritonitiii  there  is  a  much 
greater  fi*e<piency  r.f  coexi!*iing  tul»erculons  disease  of  rhe  intestinos  or 
mesenteric  glands,  the  thoi-aoie  lesions  l»eing  often  wanting.  Br.  Colmnn 
found  seven  cases  (12  per  cent)  of  this  condition,  in  all  of  which  thf 
mesenteric  glands  were  caseating  ;  iu  four  there  was  tuberculouii  nlc«ni- 
tion  of  the  ini«stine,  but  in  one  only  was  there  any  tultemilosia  in  tb« 
thorax.  In  such  caws  the  path  by  which  the  rinis  reaches  Uie  peri- 
toneum is  moat  likely  from  the  inteiftiHes  by  way  of  the  lymphatic  vegaeh 
and  glands,  often  without  anv  lei^ion  of  the  mucous  stn^aco  ;  or  ft  dinKi 
invasion  of  clie  serous  cavity,  ]t\  the  ntpuue  into  it  of  a  caseatiog 
mesenteric  or  retroy)eritonoal  gland.  hAs  been  ktioini  to  ixrcur.  Other 
sitet  of  tuI^rculouA  disease  from  which  the  peritoneum  may  boooiM 
infected  are   the   vesiculao   amiinales,    the   epididymis   and   teati*.   (b« 
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FiU]o])i)iii  tiibea,  iiiid  m»)re  rarely  the  vertebrae  or  the  coxo-fenionU  joint. 
Pruf.  Osier  thinks  *'  tlmt  in  30  to  40  per  cent  of  the  cases  in  women  the 
tnl»og  lue  founrl  affectodj  usually  as  a.  prinnirr  lesion  from  which  the  peri- 
loeieum  is  infeoied,  less  ofieu  secondary  lo  the  jwriloneal  ftflection."  As 
a  poiwible  but  most  exceptional  nioje  by  which  iho  bacillus  may  gain 
entmncc  to  tbc  serous  cavity  tmumHtism  may  be  nieiitionud. 

In  connexion  with  the  dose  association  of  tuberculous  peritonitis  in 
iU  ulcerous  form  with  discatiiig  mesenteric  or  retroperitoneal  glands,  it 
may  lie  well  to  note  the  componitive  fre(|ucncy  wth  which  these  oi^ana 
are  attacked  in  all  cjuie.i  of  the  diswuio.  In  127  oafle«  of  mbenulosia  in 
children,  Prof.  Sims  \Vo<»dheAd  found  these  gbnd%  implicated  in  100 
(78'7  i>cr  cent),  and  *'  Iti  I  \  the  mcscuteric  glands  <.'ri]3'  were  affected,  thst 
is,  there  was  no  tuberculosis  in  any  other  part  of  the  body.  These  14 
cases  were  accoraj>anii!d  by  neitliar  ulceration  nor  cicatrisation  of  the 
intestine,  and  tiiere  was  no  peritonitis  " ;  the  gland-lesion  was  e».ientialiy 
primary,  a  condition  which  can  probably  never  be  attimied  of  the  peri- 
toneum. Dr.  Colman  found  tuberciUous  mcaeutcnc  glands  in  GG  {)er 
cent  of  his  cjwcs,  and  \h:  W.  C'aiT,  in  a  aeries  of  1 20  cases  of  tnbercidosis 
in  children,  nored  thiit  tlie  mesenteric  gliuids  were  nffr^ct-ctd  in  6')  (54  jicr 
cent) ;  l>r.  Carr  concludes  from  post  mortem  examination, and  having  regard 
not  HO  much  to  the  proportiunatu  fre4)uency  of  caseation  in  particular  glands 
us  to  the  group  in  which  the  pnicess  is  most  advanced,  that  is,  in  which 
the  disease  Imgan.  "ihac  tubereulons  disease  staj'ts  much  more  fre«|Uontly 
in  the  thorax  than  in  the  alxlomen,  and  certaiidy  far  more  often  in  the 
thonicic  than  in  the  mesenteric  glands."  He  also  enters  a  useful  caution 
against  "being  misled  by  the  far  too  frequent  nse  of  that  much-abused 
tcitn,  'conisumptioii  of  the  Iwwels,'  which,  as  employed  by  the  laity, 
indicates  simply  marasmus  due  to  improper  footl  and  very  i-aiely  any 
lUltcuIouh  lesion " ;  on  thiw  [K>int  Prof.  Clifford  Allbutt  had  already 
ken  in  the  s-ime  sense  (9).  The  frequency  with  which  the  mesenteric 
glands  m.ay  Iw  found  aflected  after  death  very  considerably  exceeds  the 
ocrasions  on  which  they  may  l»e  detected  as  cidarged  during  life ;  and 
T>r.  F.  Taylor's  opinion  that  "  an  amount  of  disease  of  the  mesenteric 
gbmds  which  can  be  recognis&l  clinically  as  such— tabes  mesenterica— 
is  uncommon  as  comparwl  with  reci^niwible  tnbercnlous  ulcemtion  and 
rccognisalile  jieritonitis  "  (O),  is  quite  in  accordance  with  general  exi>cri- 
ence.  As  the  chief  and  primary  lesion,  the  glandulir  affection  apart 
from  peritonitis  is  clinicjilly  rare,  whatever  Iw  it*  frequency  jis  a  i»atho-. 
lo^cal  «»ccurrence.  Susceptibility  of  these  glnnds  is  easily  understood 
when  their  liability  to  irritation  from  even  transient  intestinal  derange- 
ment is  remembered.  Occumng  also  at  a  period  when  their  activity  is 
at  its  maxiniiun,  and  tbetr  liability  to  distuHuince  is  presumably  greatest^ 
circumstances  combine  to  diminish  their  uormni  resistance  to  microbie 
invasion,  and  to  make  them  a  place  of  lodgment  and  growth  for 
snch  tubercle  bacilli  as  may  reach  them  from  thp  alimentju-y  canal,  iu 
many  cases  apjjarently  without  j»erceptible  lesion  of  the  raucous  membrane. 
Ilr.  Sidney  Martin  fed  animals  on  tuberculous  sputum,  and  foimd  that 


the  Willi  pAsaed  Lhrough  the  iiitcatioAl  vralU  witltuut  there  being  aor 
iilcoration  {title  also  art.  •*  Tuberculosis,"  Vol.  11.  Vt.  1.  p.  27fi).  llie  g*:nii» 
may  renuiiri  in  tho  glaiid:i  for  a  vuriable  time,  pertmps  u-iihoitt  lurtlior 
spraaU  ;  or  some  circuiiiMLiiicu  miiy  tavoiir  ilicir  tiusttouiiuution  fnim  thew 
glaiFliiiur  foci  when  the  peritoneum,  either  iiluue  or  lu  a  |iarl  of  u,  mure 
geneml  inf^^ction,  may  bci-onio  the  s<vit  of  tiiberculoni  dia«afie. 

When  the  peritoneal  iitburcuUms  i^  iit/tiiily  miliary  And  >)|>«cijiUr 
inviulcs  tho  [Mirietal  layer,  one  or  both  [ileurrto  iiuiy  I*  allectcd.  th* 
disease  spreading  from  one  Berous  membrane  to  the  otiier.  In  such  case*. 
the  tnborcle  appears  to  he  i-estHctcd  to  these  stnictures  and  the  ^lindiv 
and  not  to  invade  the  vt^-era :  this  has  bt'cu  e\])liuned  by  siippoain;^  that 
ihc  inllammuUiry  exudation,  thrown  out  on  the  sur^Lce  of  the  meiubiHUti, 
pruvciiu  abiitvrpiion  and  thereby  hinders  the  sprftul  of  thu  infection  by 
the  lvmph<'hannel3.     The  resulting  pleurisy  is  frc^piently  ''dry.'' 

Tho  getiend  conuhisiuu!!  tu  be  drawn  from  the  forcjn^iii;;  ubsunraljuiis 
would  seuDi  to  be  that  lulwrculous  disease  of  the  peritoneum  Is  fru4uent, 
whether  aa  n  part  of  a  genentliMed  tu1>ureulo«is  or  aa  the  predominant 
nianifcHtation  of  the  disease  ;  that  the  peritoneum  may  become  infectetl 
front  the  intcstimil  canal  Ity  direet  extension  from  tuIxjrunUiu*  ulccrHtioii 
of  the  niucoKi,  or,  as  ap[MiJira  probable,  withuuL  any  recogitisnble  le^ttn  nf 
the  inleatine,  the  virus  in  such  cas&t  either  |>a&fltng  straightway  to  the 
peritoneum,  or  reaehiui;  the  mivieirtenc  ^jandb,  fntm  which  the  Msratu 
membrane  may  become  8ul>ao|ueutly  affected ;  further,  that  tho  disesie 
both  of  the  peritoneum  and  abdominal  gltuds  may  Ik:  secondary  to  tubcf- 
cu]t>si8  in  the  thorax,  tlic  channel  of  infection  then  Iwing  by  |yiaphatic» 
or  blood-vcsaels.  And  a  remarkable  f.-irt  in  respect  to  the  luvMx-iatiou  of 
luborctiloua  peritonitis  wiib  tuberculuus  diseu-iic  elsewhere  u  the  cutn 
paralive  rarity  with  which  tul>ei'cuioii»  uIci!ralion  of  the  intestjiio  accoai- 
]ianies  the  peritoneid  atfection  :  and,  whiUt  the  inlufltinal  leaion  a*  a  nk 
coexists  with  pulmonary  tubercutositt,  tbi»  latter  condition  seldom  unom- 
|iaiiii's  the  ujiseating  and  ulcerous  form  of  ])critnnilis,  though  it  i*  oft«D 
found  with  a  miliary  tulierculosi!!  of  the  peritoneum.  Fitutlly,  by  whatevit 
means  and  from  whatever  soui-ces  the  serous  membranes  of  the  cti^M  aiid 
abdomen  may  become  atVccted,  the  disease,  though  it  may  apreoU  fruD 
one  to  the  other,  rarely  docs  so  from  them  to  llie  viscerft. 

Tho  means  by  which  tho  organism  finds  admission  to  the  inte4ti[iftl 
canal,  whether  by  food  such  as  milk  an<i  mc-it,  or  by  the  swallnwing  of 
infeeted  f^putum  from  tuberculous  lungs,  is  discussed  elwwhere  (^ee  article 
"Tuborculoais  '  Vul.  II.  Pt.  I,  p.  Hit*),  iis  albo  the  conditions  which  rant 
dimioiah  the  resisting  jHiwcr  of  the  iutestimd  mucoita  and  so  favour  thff 
invasion  of  the  micro)>e.  Among  the  lattci'  would  appear  to  be  inuMiiJial 
catarrh  or  chronic  ougorgoment  of  the  portal  uva,  such  as  would  Iw 
cjiusod  by  cirrhosis  of  the  liver  ;  ihuu  the  nsaociittiun  of  the  lirpatk 
affection  and  tuberculous  })entunitii  already  refcrreil  to  m«y  lie  oxpUtDcil, 
or  both  tulioreulostA  and  cirrhosis  may  1m  favuiu-ed  by  alcoholism. 

Such  of  the  remoter  causes  as  can  be  iu  any  degree  recogniso<i  are  nol 
known  specially  to  afTcci  the  incidcuce  of  the  disease  on  the  peritontnuo. 


but  are  involved  in  the  ^ncral  etiology  of  tiiHerculosis.  Overcrowding 
anr!  flefoctivp  ventilation,  rickvtB  and  the  acuto  sjimiio  diseases.  esi>coi«lly 
measles  and  whooping  cougb,  jire  probaMy  the  most  offcctivo  of  nil  Bucb 
fact^irs.  It  is  very  doubtful  whether  sex  .iffects  the  occurrence  nf  tlie 
disease,  although  iMK>i-niorteni  records  shew  a  preponclcrance  among  maleji, 
especially  of  the  tihrnus  form  ;  and  as  regards  the  influence  of  age,  it  is 
certainly  very  frequent  between  the  ages  of  three  or  four  wid  twenty 
years,  when  the  tiaxnes  of  th«  ImxIv  approximate  moi"**  nearly  to  the 
embryonic  type,  and  may  perhap*  l>e  prcsnmcd  to  be  more  responsive  to 
morbid  intluencea  ;  tho\i;;h  ft  is  far  frr.>m  bfinj;  re?.iriitc<l  to  that  period 
ul  life,  lianiig  Ijeon  met  with  at  an  arlvanccd  age.  On  t}ic  other  hami  it 
is  almost  unknown  umler  two  years  of  age.  Of  Pr.  Braneon's  forty  eases 
none  oceuritfl  in  the  fimt  j'ear  of  life  ;  5  in  the  second  ;  14  in  the  tliird  ; 
6  in  the  fotnth  ;  the  remaining  15  being  unevenly  distribnted  among  iho 
other  years  of  childlnjrxl.  Prof,  Osier  considers  it  is  most  common  be- 
tMeen  the  ages  of  twt-nty  and  forty,  and  this  view  is  generally  toiifiimcd 
by  aiithoricies.     HtirecHfary  pn'iii«[io«iti<in  is  certainly  not  well  marked. 

Course.  Slsrns.  and  Symptoms.— The  cases  in  which  the  alKiominal 
serous  membrane  is  found  aHcctt-d  with  tuberculosis  fall  into  two  great 
clinical  grtmps.  the  acute  and  the  chronic — a  distinction  which  is  for  tlio 
most  part  well  maintained,  notwithstanding  that  the  disease  now  jmd 
then  nms  a  conr**'  that  would  justify  its  being  placed  as  intermefliary 
beiM-cpti  thcRe  divi.sions,  and  alw  that  many  of  the  chronic  cases  are 
liable  U>  manifest  acute  exacerbations  from  time  l-o  time.  The  signs  and 
symptoms  are,  however,  mainly  duo  to  the  peritone;d  inflammation  rather 
than  to  the  tuberculosis  with  which  it  is  associated. 

^i)  Tht  Afuie  I'Wiii.—Vvom  the  foi-egoing  account  nf  the  morbid 
anatomy  ami  [withology  of  this  affection,  it  is  apijwrciit  that  tultcrculosis  of 
the  |)critoneum,  with  or  without  any  associated  [Hritonitis.  may  occTir  as 
a  part  of  a  generalised  tuberculo'-ia ;  or  it  may  conetitulo  sulwtjiutially 
the  entire  difwaae.  Corresponding  in  great  measure  to  this  differencu  in 
anatomical  distriltution  are  the  symptoms  manifested,  though  not  entirely 
«o.  TTius,  in  rases  of  a  general  dissemination  of  tuberculosis  it  often — 
probably  usually — happens  that  symptoms  specially  rcfeniblo  to  the 
alxlomen  are  few  or  wanting,  am]  only  evidences  of  a  general  felirile 
disease  are  to  be  rccognitted.  f.ikewisc  in  many  of  those  cases  in  which 
post-mortem  examination  shew-s  the  peritoneum  to  be  the  aeatof  extcnnve 
tuberculosis,  indications  of  iie  presence  during  life  may  have  been  com- 
pletely ab^Mtt  or  were  oversliadowed  by  the  symptoms  duo  to  iul>erculo«iB 
in  other  organs. 

The  clinical  features  of  nciire  generalised  tul»erpuln«is,  the  fre^iuent 
absence  of  signs  of  local  affection,  the  resemblance  in  many  |Kiints  to 
enteric  fever,  and  its  lajwe  into  the  "  typhoid  state,"  have  been  fully 
described  elsewhere  (see  Vol.  II.  Pt.  I.  p.  207) :  it  remains  hero  to 
refer  to  those  charactf^re  which  distinguish  the  acute  disease  when  thii 
alxlominal  sympt-oms  predominate.  Speaking  genemlly.  such  syiaptoms 
are  proportionate  to  the  extent  of  the  associated  peritonitis,  which  has 
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been  already  shewn  not  to  1>e  an  invuriiiblo  accoiiipanimt'tit  of  .'ui  eruption 
of  miliarv  luKercle.  Hy  acute  cases  are  meant  those  which  run  a.  coiir» 
of  ofiL'  or  two,  nwely  three  months,  and  for  iJie  most  part  terminate  in 
death;  und  among  tiiicb  the  sole  evidence  of  implication  of  tho  libdomui 
may  be  that  dcrivetl  from  the  presence  of  an  vlTiuiun  into  the  |>entvtiml 
cavity — the  physitAl  signs,  thfit  is,  of  a  simple  ascites  iinacconiiMuiiuf)  by 
jjaiu  or  any  other  hual  symptoms.  In  other  wises,  ofl^.Mi  when  ibt:  ctTu^ion 
is  not  iu>  j^rnat,  pain  and  temlernoss  over  the  ubdomen,  not  necessarily  in 
any  i^pet'tAl  region,  nor  yet  const-ini  in  pwiiion,  may  oonatitnie  a  markA) 
featui-e,  und  may  precede  the  indications  of  the  dropsy.  A  flatulent.  fti»- 
teiujion  of  the  iiiu>atine»,  luuounltiig  pcrhii|M  to  a  condition  of  tympanites 
may  be  an  early  symptom,  afterwards  to  ^w  followed  by  the  fluid  efTtisioni 
thift  \nll  ^^\  ibwlf  add  largely  to  the  jKitient's  discomfort  and  intensify  the 
pain,  to  which  also  a  cdexii^tent  dry  pleurisy  may  contribute*.  Either 
constipation  or  diairhocji  may  be  present,  or  these  AtAt»>s  may  ajtcrualo; 
vomiting  hiis  been  occasionally  notice<i.  The  general  nianife^tatioos,  9Ucb 
as  malaise,  headache,  pyrexia  of  fi  hei'tic  typo  (though  with  a  very  frequent 
b'abilily  tor  the  maximum  temporature  of  the  twenty-four  bonrs  to  <»eciir 
itt  the  early  {Hirt  uf  the  day),  los^  of  appetite,  furred  or  dry  tongue,  lltirst, 
hot  dry  skin,  ijuick  sniidl  rapid  pulse,  j)i'ogrcsi*ivc  emaciation,  togvtbci 
with  Mgns  of  tidwrenlosii*  elsewhere,  are  among  the  M-mpioma  of  general 
tul>erculoisis ;  though  they  vary  considei-nhly  in  the  extent  to  n-hich  they 
may  predominate  over  those  which  are  referable  to  the  abdomen,  or  he 
Bulnidiary  to  them.  Aa  a  general  nde  the  onset  of  symploma  i«  mors 
or  less  gradual,  though  often  without  any  history  of  2>rovioufl  ill-health ; 
aometiiiies,  however,  the  eommencemetii  Id  mi  gndden — possibly  from  the 
bursting  of  a  tuberculous  lymphatic  gland  iul^  iht;  jmritoneal  ra\ity — ai 
to  suggest  outeritis  or  internal  Ktraiigulalion.  and  cuaes  liavt*  lieen  rvconltsl 
in  whi^'li  an  <>iR'ration  for  the  relief  of  the  obstruction  has  revunU'd  an  va\- 
8UBpect4^d  tuberctdous  peritonitis  (14,  IH,  25,  2G).  l>c»th  in  tbcMt  acutr 
cases  is  rarely  if  ever  attributable  to  the  al>dominal  leaons*  but  ratht>r  to 
a  progreHitively  deepening  "typhoiil  "  condition  ending  in  coma. 

(6)  The  Vhnynk  Fi'nu. — This  division  incltides  those  i-asfa,  far  nmns 
numewnis  than  the  forniiT,  which  may  last  for  many  months ;  they  teiKJ. 
as  a  rule,  to  end  in  death,  but  are  frequently  van'ed  hy  [itTiuils  in  whirh 
the  symptoms  subside  very  considerably :  on  the  other  baud  thoy  may 
assume  an  acute  character. 

The  marked  dilfercm-es  in  the  stnictiiral  changes  which  distinguish  the 
(i.)  ulcerous  easeating  and  (ii.)  libivus  forms  respectively,  detenninu  to  a 
great  degree  the  difTcrcnces  in  phv-sicjil  signs  and  s}-mpt<jm5  which  ate  met 
with  in  these  two  olanscs  of  cast's ;  Wtweon  uxtreroe  examples  of  wbkh, 
however,  all  intervening  grades  occur. 

(i.)  In  tho  chronic  easeating  and  ulcerous  form  the  i>\'mptomit  come 
on  gradually  and  insidiously.  For  a  [ieria<1,  perha]>s,  of  auveral  montlw 
thti  patient  h:is  been  gradually  fiiiling  in  health,  with  loea  of  appdtils 
and  some  wanting,  together  with  an  irregular  pyrotia — a  eombiiiation 
of  symptoms  which,  though  suggestive  of  tuljcrciilasi!s,  does  not  nevoM- 


arily  indicate  the  aUlomoii  as  being  spcciully  the  seat  of  the  miMihief. 
Sooii,  however,  the  patient  begins  to  complain  of  a  feeling  of  t'lilnuss 
ami  of  vague  uneasiness,  now  anti  then  nmoiintiiig  to  actual  pntn  in 
the  abtiomen,  usually  at  no  special  spot,  ami  sU^iht  tendernes*  to  touch, 
sfimL'tinies  best  marked  aliout  tht-  tun bi lieu.-*.  The  abdoini'ii  on  cxuminit- 
liou  is  found  lo  bt-  somewhat  tumid,  chiefly  from  tym|>anitic  diift«tiKion  ; 
but  at  the  same  time  an  irregularly  distiibnted  stnse  of  iiicreased  reftist- 
anco  is  porceivod,  or  it  may  be  that  definite  evidence  of  fJiiid  in  the 
periloneul  cavity  is  forthcoming  at  a  comparatively  early  at^ge.  As  the 
disease  progrcBsea  th»'  ditlnse  jKiin  and  tJ-ndertiess  appreciably  increase, 
and  an  exti-emelr  painful  senMbiHiy  of  the  skin  to  the  slightest  touch  is 

l«ometimcs  noticed.  The  aijdomen  becomes  more  and  more  swollen,  in 
marked  contrast  lo  the  chc^t  and  liml>a  m  hich  enmciate  It)  an  exti'cme 
deigree.  The  integuments  are  aometimeK  dry  and  harith,  eonu'times  soft 
and  oedcraatoiw,  and  over  the  abdomen  are  not  infrequently  pigniente<l — 
the  brownish  discoloration  being  verv  liable  lo  follow  the  use  of  hot 
fomentations  for  the  relief  of  the  pain.  The  sM]ieHiciHl  veins,  especially 
in  ibe  lower  zone  of  the  alxlomcn.  a]*e  a])t  to  he  distended  and  iirominent 
— partly  owing  to  the  absmption  of  the  suWutAneous  fat  which  reveals 
them,  and  partly  lo  actual  hindrance  to  the  return  of  blood  from  olwtruc 
tion  in  the  aWomen.  The  amount  of  exuilation  in  this  form  i*  «cldoiu 
very  consiJevable,  and  wliat  there  is  shifts  with  <lifficulty  on  altering  the 
position  of  the  (Kiiient ;  it  is  confined  with  v.irj'ing  degree*  of  complete- 
ness by  ;tdhesioin>  into  imi>erfettly  com inunica ting  loouli  Iwtween  the  ci>ili* 
of  intestine  or  between  them  and  ihc  |mrictc«.  giving  rise  to  gurgling 

jaenaations  on  palpation.  The  physicjil  signs  of  fluid,  therefore^  are  rarely 
complete,  and  it*  presence  i«  often  inferred  rather  than  proved.  It  is 
further  noticeable  that  the  amount  of  fluid  varies  very  distinctly  from  time 

..to  lime  wiihout  ubvioux  cause.     Su«)ner  or  later  a  characteristic  doughy 

'tensation  with  a  sense  of  lixity  of  the  intestines  on  manipuhitton  may  lie 
detected — sensations  describc<l  with  diflieulty  although  recognised  easily; 
and  the  swelling  of  the  aUlomen  becomes  perceptibly  irreguhir,  due  In 
great  measure  to  the  formation  of  the  omental  and  other  timmura  above 
described.  It  is  peciUiarly  characteristic  of  the*e  lumps,  that  they  are  by 
no  mcjina  coiiBlnnt  in  situation,  or  at  any  ratt*  that  they  are  not  always 
equally  apparent  to  the  observer  on  inspection  or  pjd|)atiu[i ;  the  varying 
degreu  of  dist^^nsinn  of  the  intestines  with  flatus  or  faccei^  and  the  iirepular 

^»nd  shifting  distribniion  of  the  tliiid  in  the  peritoneal  cavity,  proliably 
explain  this  phenomenon.  Another  sign,  and  one  which  when  present 
U  strongly  suggestive  of  tuberculous  peritonitis,  although  it  does  occur 
in  other  forms  of  purulent  inflammation  of  the  serous  niend)i-ane,  is  ft 
redness  and  swelling  of  the  intfgnments  around  the  umbilicus,  followed 
sooner  or  later  by  a  discharge  of  pundent  fluid  which  may  !>oc<"ime  faecal 
in  character.  Varioiu*  pressure -elTects  may  itsult  from  the  enlarged 
lymphatic  glands  or  the  omeutftl  tumouni,  such  as  pain  and  oedema  in 
the  lower  extremities  ;  among  exreptional  manifestations  due  to  the  SBme 
cause  jaundice  h.is  been  met  with,  and  even  a  general  bronzing  of  the 


skin,  as  recorded  by  Dr.  Colauin,  brought  nboiii  by  tlie  jiressiire  of 
awollen  glumlit  oti  the  left  supmrciml  without  impHcHtion  of  iU  atnicturr. 

Passing  on  to  the  general  ai-mptoraa  the  tt'iniieniture  U  very  irregjibr; 
often  rcmniaing  for  weeks  \rithin  the  normal  range,  it  inay  decline  to  a 
daily  average  of  97  V.,  or  even  lower;  or  it  may  conlinue  for  days  or 
weeks  at  an  elevation  of  one  to  three  defirees.  In  the  prenler  mimWr  ("f 
casftH  ipLstru  itilestiiKil  flijiostiun  is  very  imj^wrfeetly  pt'rfoniiud,  iw  eviiicncwl 
Iiy  the  lictident  or  caiiiicioUB  (tppctitc,  the  frctincni  nausea  and  vomiting 
and  the  marked  eonstipatiun  %rilh  occasional  ouLbui-st«  of  irotibleaotne 
diarrhoea,  the  moliuns  being  ill-smelling  and  of  au  nuheallliy  appoaruii 
In  chihiren  the  motionit,  as  often  ocrnni  in  other  wasting  rliseoMe, 
frequently  fatty  and  free  from  bile,  indications  thnt  with  the  rlcfinii? 
existence  of  porilonilis  suggest^  aceoitling  to  Nothnagel,  a  luKereuloita 
origin.  The  tongue  i»  red  and  irritable  ur  denuded  of  upilhelium.  }Cnt 
infrequently  the  ]>atient  complains  of  difficulty  or  even  ]>a)n  on  micturi- 
tion. The  pidne  w  Fmall,  (^uiclc,  and  soft,  and  the  whole  condition  of  iht 
patient  is  one  of  increasing  wenloioss  and  exbaustifiii,  preventing  any 
exertion  niid  confining  hiiu  mostly  lo  betL  The  face  is  pinch>>>i  and 
drawn,  and  there  is  a  progressive  anaemi-i,  lo  which  is  attribnta>>le  the 
oe^lema  about,  the  ankles  so  commonly  noticed.  lieucocytiwis  is  not  thti 
rule,  and  when  pteeient  it  is  looked  upon  as  sugi.'<!Stive  of  a  seomdary 
infection.  Unless  the  meuin^ies  be  iuMided  the  tntelleet  remains  clear, 
but  the  temper  is  peevish  atid  in'ita.ble.  Tuberculosis  in  other  organs 
will  necessarily  contribute  to  the  sum  of  the  conditions  which  the  patient 
may  manifest ;  but  the  abdominal  signs  wIk-u  well  marked  often  over 
sliadi.iw  the  chest  di-<H:asc  even  tln.mgh  this  Ixr  well  advanced. 

Such  are  the  general  fc-iturcn  and  the  usual  cuurse  nf  an  ordinary 
case  of  this  elass.  But  the  oxeeptinns  to  this  desi'riptiim  are  many. 
Thus  ])ain,  insteail  nf  being  a  prominent  symptom,  may  }>e  almost  or 
quite  ab^teiit  thmiighnut  the  whole  duration  of  the  disease ;  it  may  recur 
periodically  with  considerable  severity,  or  nt  other  times  may  '<  v« 

rise  to  complaint :  the  tendernosftis  proljnbly  more  usual  in  it-  -  <•. 

Paroxysm!*  of  agonising  ]>ain,  rcseniMing  in  chiujMjler  biliary  or  rruiil  f«ilic, 
have  been  known  to  aecompnny  tubtrcidous  enlargement  of  mesenteric  ur 
retroperitoneal  glamls  ( I ).  The  extent  of  emaciation  and  general  ntalnutri- 
lion  will  obviously  bo  conditioited  largely  by  the  degree  to  which  digestion 
is  disltirlwd  anil  by  the  coincidence  of  pulmonary  tnherenlosis ;  in  8om« 
cases  the  wasting,  at  any  rate  in  the  earlier  stages  of  the  diseuse,  may  be 
less  considondile  than  has  l>eon  descjilied. 

TT»e  clinical  couree  of  those  cases  of  tnljcreulous  perilonitis  which 
are  complicat«<l  nith  a  tuberculous  pleurisy  depend  Bomewlmt  ou  which 
membrane  is  aLUiekc<d  first.  Shotild  it  be  the  pleura  there  will  Iw  tb« 
general  signs  and  symptoms  indicative  of  pleuritic  indammatinn  and 
exudation,  iisnally  on  one  side,  though  occasinnidly  on  both  ;  an  intevrst^ 
ing  case  nf  the  latter  condition,  exceptional  in  ihe  recovery,  is  recoideii 
by  Prof.  Finlay.  The  chest  symptiuns  may  alniotfi  completely  sut 
before  the  evidence  of  the  peritoneal  afTection  appears,  or  both  may  coei 


Init  howerer  this  mAy  be,  it  n  the  ahrlominal  staU  n'liich  prepondernzes 
and  mainly  contribnteft  to  the  tUscomfort  of  the  patient,  though  an  attntk 
of  pleurisy  may  Ik*  tlic  immwliate  cause  of  death.  When  the  pleurisy  is 
aecondarj*  to  the  jxritonitis  the  former  rarely  gives  i-ise  to  prominent 
.i^ymptnina ;  and  (he  abdominni  pain  and  tenderne*a  with  swaUinp,  ns 
well  rts  the  diarthoeii  nntt  vomiting  and  ntlier  (•astro-intestinft]  symptoma 
contttitute  the  main  diseaac. 

When  cirrhosis  of  the  liver  complicattjs  tnherculouft  peritnnili.i,  the 
disease,  as  raif;ht  he  expected,  nins  ft  more  rapid  course.  A  considerable 
ascites  masks  the  characteristic  itbdominal  features,  the  cflusion  frequently 
Wing  haemorrha{;ie.  Pain  and  even  tendemesa  are  less  marked,  the 
t«mper:iii]re  !•'  only  <iometimes  raised  above  normal,  and  slight  janndtce 
is  present.  Pleuritic  etfusion  on  one  or  both  sides  occurs  with  tolerable 
frequency  in  these  eases. 

Enlargement  of  the  spleen  may  be  detected,  but  this  sign  is  likely  to 
be  obscnrc<!  by  ascit+'s  or  by  the  omentHJ  or  glandular  tumours  present. 
A  thickening  nf  the  spermatic  cnni  from  extension  nf  the  tnborcutntis 
iutliiiiimation  may  take  place  in  bovs  with  a  patent  processus  vaginalis 
(Oehler). 

As  a  general  nile,  cases  such  as  are  included  within  this  group  run 
on  for  a  long  time,  now  better  now  worse ;  sometimes  even  for  months 
the  patient  improves  in  health,  the  symptoms  abating,  and  the  physical 
signs  beci>niiiig  less  diiftinctive  ;  then  again,  without  pi'rha|«s  any  apparent 
cause,  th<!  nnHlition  l«!Comi's  more  acuic  in  chanicter,  a  fresh  effusion  of 
Huid  takes  place  assnciat^tl,  ]irobablv.  with  a  recrndescence  of  the  tubercle. 
or  the  gastrointestinal  symptoms  increase  in  severity,  and  the  general 
nutrition  is  scrioui^ly  impaired  :  meanwhile  the  caseating  and  ulceiitting 
processes  steadily  progress,  establishing  communications  between  the 
intestinal  coils,  coupled,  it  may  be,  with  some  tinppnration,  and  a  hectic 
tem[wniture  or  a  faecal  fistula  ;  all  combining  to  bring  about  a  fatal  result 
from  sheer  exhaustion  and  lack  of  nourishment.  In  children  e>«pfcin]ty 
the  remissions  of  symptoms  are  conspicuous,  Xow  and  then,  however, 
cases  are  met  with,  oven  among  those  in  which  tlie  signs  and  symptoms 
have  been  tolerably  well  marked,  in  which  the  tuberculous  process 
appears  to  he  checker],  the  caseating  mrtterial  to  be  absorbed,  and  the 
inflammatory  products  to  be  converted  into  ftbrons  tissite  ;  thus  there  is 
a  con«.idcni.l»lo  ;dtei"ation  in  the  clinical  aspect  of  the ca^ic,  hIijcIi  then  comes 
to  corresijond  to  those  to  be  presently  described.  Owing  to  tins  change 
which  frequently  Uikes  place  in  the  anatomical  characters  of  the  disease, 
the  p08t-mort«m  appearances  do  not  always  correspond  lo  the  indications 
of  the  physical  signs  during  life  ;  in  this  way  a  verj'  consid'-rablo  ascitoe, 
of  the  existence  of  which  no  doubt  could  l>c  entertained,  might  disappear, 
and  leave  very  little  trace  after  death. 

(ii.)  The  definitely  "Hbrnus"  foi-m  of  tuberculous  peritonitis,  whether 
it   has  been  preceded  by  the  acute  miliary  stage,  or  has  followed  the  , 
ulcerous  variety  just  mentioned,  or  whether,  as  sometimes  baiigtens.  it 
tends  towards  this  furm  from  the  Krst,  aln-ays  nms  a  ver}*  chronic  course, 


and  is  marked  by  sji-mptom»  which  for  the  luoet  part  depend  on  tlu 
mecbaiiical  inl«rfcretico  with  the  alKioniitinl  functions  by  Lhe  overgrowth 
of  fibmua  li^aue  which  to  a  greater  or  leRs  degree  binds  the  intestines  and 
viscera  into  an  infwparablc  mas*.  The  ftMomen  is  retracted  Ami  Huti«ne<l 
over  the  whole  or  greater  part  of  its  area ;  the  costal  mar^n,  piilien,  aud 
anterior  ilinc  spines  prominently  prajeci  so  as  to  give  a  holloweil  or 
BO-called  boat-sha]Je<}  appeanince  which  i>^  most  characteristic  ;  this  shapr 
is  brought  about  by  the  shortened  nioscnlerieti  and  contracted  intestines, 
together  with,  in  extreme  cases,  some  contraction,  of  the  aulid  i-tnom 
under  the  compreasion  of  the  shrinking  fibixtus  tisaue.  Pain  ami  L«ml«i 
ness  are  but  slightly  marke<l  in  puch  caseB,  and  a  persistent  and  often 
extreme  constipation  i.<  the  symptom  most  generally  CMmpl(iin(."d  of. 
impaired  fuuclion  of  the  gai>tru-Iiite3ti[ial  tmct  determines  a  detenor 
nutrition,  as  shewn  by  the  genenil  wasting  uf  tlie  body,  which  may  W 
oansidenible.  Wheii  the  fibrotjis  is  more  i-eatricu*d  in  area,  displacement 
of  organs,  or  sflhesions  of  the  stomach  and  intestine,  or  compiesston  of 
the  liiltcr  by  Imntis  may  give  rise  to  the  most  variable  symptonis.  amuu^ 
which,  however,  constipation  ia  aUnost  surely  prominent,  though  the  genenU 
nutrition  may  suffer  less  and  emaciation  may  be  wanting. 

Dlagrnosfs. — From  tlie  foregoing  account  it  might  be  suppoaed  UvU 
tuberculous  peritonitis  is  fairly  easy  of  recognition,  but  this  t»  oftvntimci 
far  from  true.  Well-marked  cases  arc  doubtless  diagnoseil  without  mueb 
difficnlt}'  provided  a  reliable  history  be  ohtainable ;  but  a  very  largw 
proportion  of  the  cases,  whether  in  child  or  adult,  arv  not  well  marknl. 
and  ibc  diagnosis  may  long  remain  in  iloubt ;  whilst  now  and  then  in  the 
absence  of  sign:?  and  t>yniptoms  during  life  the  existence  of  the  disc3j»  is 
first  diftelosed  at  the  post-mortem  examination. 

Exchiding  those  Cji^es  which  manifest  no  itbdomina)  i»ytn])ioni8.  and 
in  which  the  feuttu-cs  of  u  generalised  tuberculosis  ai-e  not  ttpectaUy 
niiinifesu^id  in  any  one  iKUt.,  ami  putting  :uiidc  ali¥i  those  rase^  in  whitJi 
the  symptoms  referable  U>  the  chest  or  cmnium  so  pro«loniiri»tc  over 
of  the  abdomen  that  these  latter  can  bti  scarcely  said  to  rxist,  it  romj 
to  distinguish  acute  alxlominal  tul>erculosis  from  chronic  tnb<*railotts 
peritonitis  of  the  ulcerous  and  fibroui*  varieties. 

The  similarity  of  acute  tuberculosis  of  the  peritoneum  to  enteric  fever 
has  been  already  referreil  to.  The  malaise  and  seutic  of  illueiis,  the 
elevation  of  temperature  and  the  diarrhoea,  c^ten  with  pea-soup  stools,  are 
features  possettsed  bv  the  two  maladie.4  in  cnmmftn  ;  and  the  reaomblanw 
is  heightened  still  further  by  the  occasional  existence  of  a  little  bronehilis 
and  even  of  hoadiicho  in  the  serous  afTection.  The  absence  of  rash,  iD 
far  as  it  goes,  is  in  favoiu*  of  enteric  fever ;  whilst  the  diazo  reaction  of 
the  urine  may  be  manifested  in  hftth  maladies,  rrobabty  Uic  most  tniM- 
wonhy  distinctions  are  to  be  foimd  in  the  agglutination  test,  in  tbe 
limitation  of  |NLtri  and  tenderness  to  the  cuecal  region,  and  in  the 
temiierntnre  curve,  in  enteric  fever.  The  progreHsivc  rise  of  temperalnrc 
for  the  tirst  few  days,  followed  by  a  persistent  uniformity  for  about 
a  fortnight,  a  course  more  or  less  distinctly  chAracterislic  of  enteric  Urtr, 


is  rmly  if  ever  to  Ihi  seen  in  acute  tn1>erculosiB ;  in  this  disease  the 
temperature  may  be  at  its  mfixinium  within  the  first  {ev  dnyg,  or  the 
htgh«st  pctint  in;i_v  not  be  rcjit-hed  for  several  woekft  ;  whilst,  if  iht  c-hnrt 
lor  any  I'uij:  period  be  iivaihible,  a  I'm-  greater  irregulan'iy  will  gencniHy 
be  otiscrvabic  iti  the  [icnloncu]  disejuic.  Willi  a  cjiivful  record  for  a 
month,  there  should  rarely  be  any  doubt,  but  for  a  fortnight,  or  even 
more,  the  conclusion  may  be  in  suepeoBC.  Rvfcrcncc  bae  been  made  to 
the  (wcasional  recunence  in  tuUercnloais  of  the  maximum  diiily  tem- 
]>ci*atnr(;  in  the  furlier  ivirt  of  the  day,  and  thiK  is  ni'ldoni  the  cai^e  in 
enteric  fev»T  (aue  also  aiiifle  "  Tiiberciilnsis,"  Vol.  II.  Pt.  1.  p.  I'i'lt). 

Those  cases  of  atuie  tuberculous  |>eriU'nitis  characterised  by  sudden- 
ness of  onset,  previous  to  which  sj-mptonis  had  been  almost  entirely 
latent,  may  closely  simulate  various  fomiH  of  acute  a')>doniimd  disease, 
the  true  n-iture  of  the  malady  being  only  disclo?t'<l  at  opemtion.  "  Occa- 
sionally," writes  iMr.  Uaymond  Johnson,  "the  cliseas*  presents  itself  with 
sudden  matiifcstatiuns,  re^emblin;;  tho^  of  an  intense  ^enct^d  [wriluniiis 
and  thus  it  nuiy  readily  be  mistaken  for  acute  ap^ieudicitis,  which  is  the 
only  common  cause  of  peritonitis  at  the  age  at  which  ihe  mistake  is  hhxhi 
likely  to  lie  made.  In  some  of  the  less  acute  forms  of  appendicitis  the 
ditficulty  in  diagnosis  may  I*  extreme.  Apiin  lul>crculou8  ifcrilotiitis 
may  ntiuxjiecLeilly  be  discovered  in  a  case  diagnosed  as  acute  intestinal 
oi»8truction."  Sometimes  indeed  an  actual  mechanical  obstniction  may 
coexist  with  the  tulwrcnious  diseaae,  at  uthcr  times  the  )iitu-r  is  the  sole 
lesion  to  be  found.  As  an  explanation  of  the  onset  of  acute  symptoms  in 
the  course  of  tuborculnus  peritonitis,  Mr.  tlohns<m  from  his  observations 
suggeBU  that  secondary  thrombosis  in  some  part  of  the  distribuiion  of 
the  mesenteric  vessels  may  be  produced.  Notwithstanding,  however,  the 
close  resemblance  that  m-AV  exist  beC'Wcen  the  tulierculous  disease  unit  these 
other  alKlominal  aft'ections,  a  resemblanL-e  often  sutficient  i.<i  mislead  the 
most  exjwrienccd,  there  will  coiuinonly  be  found,  when  the  whole  eundition 
is  made  apparent,  that  some  im[HjrtJtnt  8,\*m|>tom  has  been  wanting  :  thus, 
the  paralysis  of  the  intestines,  so  characteristic  of  acute  diffuse  pitritonitis, 
finds  no  counterjvirt  in  the  tuberculous  variety,  nor  is  there  the  copious 
indicannria  in  the  l/ittcr  which  is  constant  in  the  other  disease. 
Tlie  similarity  in  children  of  the  tuberculous  lesion  lo  intuss-uscepliun 
usually  Ijuks  completeness  from  the  alwcnce  of  bh«id  and  nmnis  disi-liar^ied 
by  the  bowel.  In  children  also  the  peritonitis  may  he  mistaken  for 
chronic  gastro-cnteritis.  but  the  nicognitiou  of  luni|>8  on  palpation  of  the 
AlNlomcn  sboid'l  serve  to  make  the  diagnosis. 

For  the  recognition  of  chronic  lulwrcnlous  peritonitis  it  is  itesirabU* 
to  keep  in  mind  the  dejtcriptions  of  typiwil  forms  such  as  have  Ikwu  set 
forth.  But  it  is*  most  needful  to  insist  that  many  aises  do  not  conffn'm 
thereto.  The  irreirnlarity  of  the  course  of  the  disea.'^^  the  fi-e<|Uout 
int*rmissiona  with  marked  impi-ovemeni,  the  exacerbation  of  symploms 
for  lengthened  periods,  the  degree  of  illness  of  the  patient,  often  out  of 
proportion  to  the  physical  signs  which  may  be  obscitre  and  far  to  seek, 
and  the  pi-olongeti  dunttion  of  the  malady — iuflcfinttc  as  tlicst-  chantcter^i 


mky  be-^ra  often  thoae  alone  npon  which  the  diagnosis  can  ba  haaeA  ; 
iiiid  for  their  appreciation  time  is  requisite. 

Certain  specitie  fcatui'es  of  the  disciise  may  add  to  ihc  difficulties  of 
liiagiiasisi.  Thu«,  eiicvstci]  collections  of  fluid,  with  induration  ririd  in;itting 
together  of  the  atructures  confining  it,  may  simulate  ovnrian  cystA,  and 
nothing  short  of  a  laparotomy  may  settle  the  rpiestion  ;  the  same  nuiV  be 
said  for  the  omental  and  glandular  tuniours  M'hich  have  been  frequently 
mistaken  for  m^ilignant  giowths  of  the  peritoneum,  or  even  of  the  colon 
or  ovary,  the  diRturKinces  of  the  Imwcls  or  extreme  cnnstijiation  favotir- 
ing  the  error.  As  a  nilo  the  position  uf  these  masses  below  the  line  of 
resonance  funiistcd  by  the  transverse  colon  should  distinguish  them  from 
hepatic  enlargomonta  which  lie  ;ibovR  that  line-,  and  their  iiTegidar  s!ia[n' 
should  prevent  their  hieing  mi.ftaken  for  the  spleen,  the  outline  of  whuli. 
with  its  characteristic  noteh,  is  usually  well  preserved  in  the  Vftriou* 
morbid  changes  which  that  organ  may  undergo,  A  further  lUstinction 
l«iscd  upon  the  relative  distribution  of  ilulnesa  and  resonance  over  the 
abflomeii  has  be^n  j>nintc<l  out  bv  Thomayer,  and  may  sometimes  he 
of, value  if  judiciously  considered.  This  is  the  larger  ai-ea  of  resonance 
perceptible  over  the  right  side  of  the  abdomen  as  coraimred  t*)  the  Irfl. 
due  (o  the  greater  retraction  of  the  small  intestinas  towards  the  right 
determined  by  the  peculiar  nhliqne  attachment  of  the  mesentery  to  the 
posterior  parietes.  That  it  is  au  absolute  sign  or  ahvaya  present  is  cleerl]^ 
hot  the  ca^^e,  and  will  not  iicrvo  to  disitinguish  tuWrculons  from  any  olhi 
fonn  of  L'hronit-  peritonitis.  Prof.  Osier  atfrihutes  some  imp'in.'inre  to 
the  frcipienily  proloiigixl  siihnoi-mal  temperature  in  many  cjues  of  onii-ntAl 
tnborenloiis  tumours  as  a  character  serving  to  distinguish  them  from 
gittwlhs  of  a  malignant  nature. 

The  examination  of  thiid  withdrawn  from  the  alxlomen  sbem 
predominance  of  lymphocytes,  antl  so  snggests  tnlwrculoas.  The  presrnc 
of  the  K  titltrcuh^h  would  be  c(»nclnsivc.  but  they  an?  rarely  to  he  found 
and  their  altaence  does  not  exclude  the  exiat«nce  of  tubcrclo.  InocuUtion 
exiH-rimeiitis  however,  should  determine  the  nature  of  the  disease.  Or 
injectaons  of  tuberculin  may  be  employed,  and  the  character  of  the 
reaction  that  follows,  or  of  any  variation  in  the  opsonic  index  tliat  ensues, 
noted  as  eontrihutitig  to  the  formation  of  a  diagnosis  (see  article  ''TuJwr- 
culosis,"  Vol.  ri.  I't.  I.  pp.  2'J2.a). 

The  distinction  during  life  1>etween  a  tuberculous  and  a  stmph' 
|ieritoniti«  must  often  rtimain  nncertain.  If  the  existence  of  the  latter 
condition  Ik;  lidmitted.  Xow  that  it  ia  knotvn  that  a  very  definite  tulwr- 
culons  aifection  may  sulwide  to  a  great  extent,  and  leave  no  indication  of 
tatbercle,  the  diagnosis  of  "simple"  pa5es  will  be  less  frwjnently  madfc 
liul  no  fur  as  phy»iriil  signs  are  concerned  no  di»tini'tive  difterunce  is  to 
he  expected,  *iince  the  etTnsion  and  itiflanunatory  new  growth  mint  give 
rise  to  the  same  objective  conditions  in  l«oih  grouiw  of  cases,  whilst  the 
hisi^iry  and  general  clinical  conmo  too  oft*n  fumifth  but  indofiniic  <hitii 
for  a  judgment.  Valuable  information  may  be  <lcrived  from  iho  exifet- 
ence  of  tubercle  elsewhere,  but,  in  the  frc4]ncnl  cases  in  which  the  new 


gruwtli  in  ri:strict(!<l  lu  the  abduiiieii,  tbo  ditlictiUy  of  tlifetiiiution  uuiy  In 
iiiaupanible. 

Prognosts. — Tuberculous  peritonius  is  Mruiinly  uoi  ibc  invAriatily 
hopeless  disease  it  was  once  thotij^bC'  to  be ;  and,  although  it  still  deter- 
mines tt  considuniblti  murtulity,  the  very  diKtinct  beiicfil  which  fulluH-s 
treatment  in  a  lur-^e  number  of  coses  has  Lir<^ely  iliminishcd  its  hitherto 
iati\\  character.  Moreover,  the  recognition  that  tubctxuloiiis,  in  a  certain 
prujHirtion  of  even  woil -moi-ktKl  coses,  tends  to  its  own  cure  by  under- 
going 6bro)il  transformation  baa  rendered  the  prugiiostK  more  hcipt-ful ; 
though  it  is  true  that  the  prolonfjod  life  may  not  bo  a  completely  healtliy 
one,  on  account  of  the  |io]  raiment  ill  cRccttj  brought  about  >>y  the 
formation  of  Bbi-ous  tissue  within  the  abdominal  cavity,  and  the  often- 
times grave  inierfereiK-a  vrith  tbo  free  movement  of  tlie  cotitainctl  viAieni. 
StJitisties  from  various  potirces  would  ncem  Ut  give  ground  fur  the  l»elief 
that  spontaneous  cure  may  occur  in  as  many  as  50  per  i  out  of  the  cotsea 
Certoiiily  the  majority  of  tbese  arc  duracteriBed  by  the  presence  of 
numerous  grey  gnuiulatituis  with  serous  or  serofibrinous  effusion,  and  it 
in  only  very  rarely  that  ibis  result  can  Iw  aflirmi^d  of  the  rasvouH  and 
uleenitiii;;  cases.  As  eouipaied  t<j  tuberculosis  in  other  regions,  a  larger 
pr<)j>oriiun  of  cases  of  the  peritoneal  atTcetioa  l^md  to  inii»rovenn_'nt, 
whether  spontaneously  or  by  treatment,  than  can  as  yet  be  atKrmed  of 
cerebral  or  even  of  thoracic  tuberculosis.  In  forecisting  tho  course  of  a 
given  case,  the  liability  to  improvement,  even  for  months,  with  a  subse- 
quent rocunejicc  of  symptoms  and  fatal  result,  must  not  be  forgotten. 
On  the  other  hand,  the  existence  of  pulmonary  tuberculosis,  pleurisy, 
ciirhosis  of  the  liver,  or  tubercul<:)ns  ulceration  of  Eht>  intoiiiino,  woidd 
very  seriously  affect  the  prognosis.  The  longer  the  case  has  lasted 
the  longer  it  may  lost,  and  improvement  may  take  place  even  in  the 
most  unlikely  :  a  persistent  diarrhoea  is  tho  symptom  most  to  be  feared. 
In  proixtrtion  to  the  extent  of  the  Khroid  change  in  the  tuKTcte  and  the 
al)«encc  of  caseous  degeneration,  and  particularly  of  an  ulc-erotis  pritcfss, 
the  prngnosi!)  may  l>o  regai'ded  as  fairly  favounxblo ;  but  the  groiMids 
for  aiitii:i]ULting  the  one  of  the  other  of  these  cDiidltions  are  not  yet 
riormulated,  except  that  those  cases  which  are  free  from  fever  are  the 
lost  liJtely  to  undergo  epont&ucoufi  cure. 

Treatment. — In  tul^erculous  ]>critonitiB,  no  loss  than  in  tuberculosis 
eIsowh«-re,  tnui^h  may  l>e  hopofl  for  from  such  hygienic  mea.snres  as  arc 
corapriseil  in  the  avoidance  of  infection  by  food — milk  and  meat — or 
air;  and  a^  iiii|iort;itit  means  of  treatment,  which  shonld  always  supple- 
ment any  other  plan  adopted,  arc  fresh  air,  good  food,  sunshine  and  sea- 
side residence  to  which  cure  alone  may  frequently  l>e  attril>uier1. 

What  has  lieen  sj«d  in  the  foregoing  section  on  tho  mediciiml  ueal- 
mcnt  of  chronic  pcritlunitis  is  equally  upp1iad>le  to  the  tubercidous,  and 
|H>rhaps  with  more  conlidence.  A]jplicaLiuns  lu  tJie  .surface  of  the  a1>> 
daman  for  the  relief  of  [lain,  and  for  promoting  the  absorption  of  the 
inflammatory  products,  and  drugs  for  the  attendant  constipation  and  the 
maintenance  of  the  general  health,  are  as  suitable  in  the  one  case  as  in  the 


other,  ch(>  imJinttious  for  irottiuciit  being  £ub»tantiiilly  identicjil.  .Spccu] 
Iwiicfit  in  chil<lren  bus  beejti  cliiimt'd  fur  tho  HdiiiiniatraliMti  of  crcasoto, 
■whether  by  the  moiuh  in  milk,  or  combined  with  cod  Hver  oil  as  a  daily 
enema  (30).  It.  st«ms  to  be  generally  held  that  iodine  exer«  n  doscnictive 
action  on  the  tnbeirle  Iwcillus,  and  hence  the  vahio  attachtxl  to  the 
propfi rations  of  thi;j  drug  such  as  applications  to  the  aUlumen  of  th» 
tincture  nr  liiiiiniriil.  <if  iodine.  Dr.  B.  Veo  recummendit  a  mixture  iii 
oi[iial  |mit*  oi  itidoform  oiiitmeuL  and  cud-liver  oil  to  bo  rubbed  iiiiii  the 
skin  of  the  belly  twice  d:uly,  t<Mj;ethei'  with  the  admin islnition  three 
times  H  day  of  a  pill  containing  a  quarter  of  a  grain  of  iodoform  and 
half  a  minim  of  creasote.  The  nnivei-sally  admitted  l*enefit  from  aca  air, 
especially  at  Kamsgate  and  Margate,  is  probably  in  a  mcawu-e  due  to  the 
resjiiruiiou  of  an  almospheru  ebarjm.'d  wiib  iodine.  It  is  Hnp|»osed  thai 
the  io-linc  which  is  absorbed  into  the  blood  is  excreted  into  the  [Hiritontad 
etfu«ion — Hi  it  i*  into  the  several  fiecretions  of  the  IkxIv — and  then  comes 
in  tontJict  with  the  bacillus.  The  eificacv,  however,  of  all  these  mediciuid 
methods  is  difficuU  to  estimate  on  account  of  the  natural  tcndoncj"  of 
many  tivses  to  self  cure ;  though  this  fact  should  not  pretermit  the  fullest 
trial  of  acknowled>;ed  rerainliesi. 

Since  lN()-_*,  when  Sir  Spencer  AVelU  opened  an  abdomen  for  the 
i'omov;d  of  a  sup|)oscd  ovarian  tumour  and  found  a  hir^  r^uantity  of 
opaleijceiit  tluirl  and  a  peritoneum  Htuddeil  ivith  tuljerck^  simplo 
hiparotomy  has  been  frequently  performed  for  the  relief  of  tubercnlotw 
peritonitis  and  offon  tricli  the  siime  -'^tiftfaotory  restdt.,  which  in  that  ease 
was  cure ;  and  in  the  great  imijtjrity  of  cases  very  coiLKidemble  brnclit 
has  unsued.  A  large  raaA.H  uf  evi<k>Ticc  from  all  fpiartunt  i^  now  arnilable, 
vH-hich  ia  unanimous  in  establishing  the  procedure  an  not  only  jiutifiabU, 
but  in  many  ca^«  im|K)raiive1y  called  for.  The  vjirialion  in  the  anatomical 
characters  no  less  than  in  the  clinical  feAtnrcs  of  the  disease  has  given 
rise  to  Home  diH'ercncc  of  opinion,  la  might  rcasonnUy  be  expected,  as  to 
the  mast  suitable  ca»e«  for  operation  as  well  as  conconiing  ceruin  dclnt]« 
of  the  uperniion  ilt^clf ;  but  in  Oil.  are  agreed  in  (be  benelit  nhich  follows 
its  performance. 

That  the  expnjaaion  "  cure,"  a*  oppoBwI  to  mere  "  relief,"*  is  in  a  certain 
proportion  of  cases  justifiable,  follows  not  only  fmrn  the  fact  that  nam' 
iierlcss  instjinocs  are  i-ocorded  in  which  wcll-ninrkc<)  and  even  se\'cre 
symptoms  of  tuberculous  fieritonilis  existed  and  aluuidunt  tubercles  were 
disclosed  at  the  o|H!niLion,  and  yet  recovery  from  all  disconifttrt  and 
absence  of  further  symptoms  for  many  years  resultwi.  Tmt  rtili  mons  am 
clnsivcly  also  from  the  well  authenticated  cases  recordwl  by  many  surgeons 
(•~>.  14.  \S,  28),  who  have  found  that  ou  a  second  lai)nn>tomy.  [kt- 
formed  some  months  later  for  some  other  reason,  the  tubercles,  which 
wero  but  too  obvioris  at  the  first  operation  and  were  proved  to  bo  such 
Ijotb  microscopically  and  by  inocuhttlon,  bad  cntii-ely  disapfKitretl. 

Concerning  tho  <»penition  itself,  it  would  certainly  seem  that  a  mere 
lapping  of  the  alKlonien  by  an  aspintting  needle  or  small  trocar  i»  tn- 
snfticient ;  there  must  be  a  oonaidorable  opening  and  a  free  enuniacioa 


of  any  fluid  present  Beyond  this  nothing  can  he  said  to  be  necessary. 
Washing  out  the  {wntonenl  cavity  with  atcriliseil  water,  warm  honicic 
lotiutif  hot  solution  of  creolin  or  olhor  diKinfecliiiits,  dusting  with 
iodoform,  or  the  withdniwal  of  only  a  small  quantity  of  tltiid  and 
injection  of  camphorated  napbtliol  into  the  cavity,  have  all  heen  praciised 
and  waniily  advocjued  :  but,  jw  cxjieriejico  has  shewn,  with  no  groit^r 
.-ulviintagit  than  itt  otit;uneil  hy  a  aiitiph;  oj^uning — free  drainage  whi-ii 
the  fluid  is  purulent — and  closure  of  the  wound  without  flushing  or  other 
manipulation.  A  slight  rise  of  teniporatui'C  has  been  commonly  noticed 
after  the  lupiirotomy,  lasting  some  horn's  or  even  a  day  or  iwu:  but  as  a 
rule  recovery  from  the  oiwration  (which  has  of  conrstf  been  carried  out 
with  all  antiseptic  precautions)  id  rapid,  and  improvement  in  ihe  condition 
of  the  patient  is  soon  apparent.  Some  reaccumulation  of  fluid  rerpiiiing 
withdrawal  is  occasignally  met  wiUi.  it  may  somctiuios  be  necessary  to 
remove  curtain  structures,  such  as  the  Fidlopian  tubes  or  mesvuteric  glands, 
which  arc  infilinite<l ;  this  apparently  can  be  done  withmit  increasing  the 
risk  of  the  operation  imleps  the  disease  of  the  glands  he  very  far  advanced 
or  the  patient's  condition  K-  very  enfcehleti. 

Every  form  in  whicli  tuberculous  peritonitis  occurs  has  been  made  the 
subject  (if  operative  treatment,  and  with  benefit.  Undoubtedly  the  mDSt 
promising  cases  are  those  in  which  there  is  eftiiBion,  whether  serous, 
eeropiirulcnt,  or  purulent — free  or  encysted ;  and  in  such  cases  lapar- 
otomy may  almost  be  regarded  as  the  only  pro{)cr  trejitmcnt.  Even  in 
the  acute  ciises  of  peritoneal  tuberculosis  accomptinied  by  much  a.scite5  the 
proc^-dure  may  be  resorted  to,  although  the  rcsidt  is  not  altogether  so 
satisfactory  as  in  the  mora  chronic  forms.  Xor  does  the  presence  of 
luberfulosis  in  the  lung*,  unless  far  advanced,  offer  a  conlra-indicalion  (29) ; 
terai>oniry  benefit  at  least  may  be  expecteil.  Xotwithst-iniling  the  risks 
attendant  on  opening  the  abdomen  when  there  is  little  or  no  eflnsion,  and 
merely  a  condition  of  widespread  fibrous  ailbesion  among  the  viscera — 
risks  due  in  wounding  the  bowel  or  inflicting  damage  by  tearing  away 
the  adhering  liands— yet  very  marked  improvement  has  been  recorded  as 
having  followed  a  !>impk'  incision  through  the  abiiomitial  wall  aud  cloving 
up  the  wound.  Operation  in  such  cases,  however,  is  scarcely  to  be 
undertjikcn  except  with  a  view  to  relieve  intestinal  ohstniction. 

The  stjitistics  compiled  by  diflerent  authors  fully  justify  the  recourse 
to  operation  which  with  pioiKir  precautions  is  s^areely  attended  with 
danger.  Thus,  Kt'uiig  collected  the  records  of  131  cases  uf  laparotomy 
for  tubeix'uluus  peritonitis ;  of  these  I  '20  were  women  and  1 1  men ;  70 
per  cent  being  over  l-'O  years  of  age.  In  107  of  these  the  o|ieniiion  was 
satisfactory,  being  completely  so  in  84,  or  G5  percent;  whilst  deaths 
directly  following  the  D|>ci-Htion  only  amoanied  to  3  per  eciiL.  Lindner 
collected  205  cases,  of  which  7'5  were  fatal  from  the  operation,  the  causes 
being  collapse,  sepeis,  or  acntc  peritonitis.  In  only  \SG  of  these  was  the 
sex  i"ecorded.  and  of  them  11"3  per  cent  were  males.  liMrseh  in  1893 
found  in  Z5S  eullectcd  cases,  a  mortality  of  b-'tQ  from  the  upcralion,  and 
complete  recovery  in  250,  or  aboot  70  per  cent.     Less  successfiU  results 


were  obtained  by  Froos,  who  only  clAimed  com|Jete  success  in  5  oi  IS 
cues  Ueatc^l  by  himself,  whildl  iu  12,  tUuugh  no  ill  efli'Cl  vfns  iittrilnii 
ftlile  u>  ttiti  uptimtiuti,  tiu  buiiura  followed.  Ml  these  [xitiuiiU  were 
femaloe — iu  some  there  were  complicating  condiiiuiis  connected  with  th* 
litems  or  api>enii.'igcs. 

As  with  the  mciliciil  creuiment^  eo  with  the  0|>pnitive,  iho  niJe  that 
a.  very  Lirge  pro{H>t'tioi)  of  tla*  c^L-ten  tend  tou'arilH  >:|MiiilanL'uii8  ciii-c  Tiliatn 
somewhat  the  coricltisiuiis  drawn  from  these  Ktatistii'-s  its  to  the  preotse 
thcmpeiitic  value  of  la)Nirotomy.  Indood,  there  are  not  wniuing  now 
authorities,  notahly  Birchgrevink,  who  aItO}(0ther  dtseard  opvmtioii,  cuu- 
sideritij;  that  those  cases  which  do  iiuprove  or  are  cured  as  a  consequence 
of  it,  would  iiqujiUy  rt^covfr  if  l«ft  alone,  an<l  that  cues  which  will  not 
^et  well  of  themselves  will  not  do  ko  as  the  re&nit  of  openiiion.  \*V'A> 
ably  the  most  judicious  eoui-se  to  iulluw  is,  that  whilst  every  ca.^  shuuld 
be  carefully  coiisidortd  vrith  regatd  to  the  aetmd  stage  of  lhi>  distsue 
and  the  extent  to  which  thoracic  luWrculoHis  may  exist,  operation  is  tb 
be  recomniendefl  aft«r  medicinal  treattnent  htut  tuid  full  trial,  ami  has  not 
been  followed  hy  any  benefit. 

It  niay  lie  llIKier^'ud  that  ilii<  great  pre|»ondcraiice  of  females  in  the 
statistics  deiUin^  with  o;>erat)im  in  thift  afTectlon  is  to  he  explained  by  thi> 
great  fro'iuency  with  which  the  Fallopian  tuUe«  are  the  sesit  of  iuIm:i>?h 
losia,  and  by  the  performance  of  lapurotoiu}'  in  s  %'cry  large  number  of 
cased  to  relieve  a  supposed  tumour  or  cyut  connected  with  the  repro- 
ductive organs  ;  the  natiue  of  the  disaise  only  being  di»icloB«d  by  the 
oiMjnition.  It  is  not  to  bo  auppoacd  tlwt  fenmlos  are  mai-e  liable  to 
[Kritoneal  tuberctUoaia,  for  if  there  be  a  ditlerence  the  reverse  wouU)  l« 
a  truer  statement. 

Various  are  tliu  sup[>oeitionB  tu  oxphun  the  effect  of  thl^  troatment, 
but  it  cannot  )>e  said  that  any  are  wholly  Hiitisfnctory.  The  factA  clearly 
8UggcsL  That  peritoneal  tuberciUosis  is  not  poascascd  of  great  activity  or 
powers  of  resistjmce,  and  that  its  natural  tendency  to  ttUs  \  -  ■  .       n 

readily  faciliuiteil  by  «hm  iipiwar  to  be  but  very  trifling  li <y« 

of  the  eunditiotis  under  which  tt  in  devrloping.  Biuum  ami  uther> 
have  dcmonstniteit  that  ;iftcr  a  simple  hiparutuuiy  the  grey  granulationa 
undergo  lYiund-celled  iuKltration  and  cicatricial  changes,  with  didapjiearaitcv 
of  the  epithelioid  and  giant-cell  elements  of  the  tiilwrcle.  KiHchenski 
has  also  shewn  this  to  lie  the  case  by  cxperiinenls  on  guinea  pigs.  Ilw 
exact  determining  factor  of  this  change  is  the  point  at  issue-  The 
generally  ernlited  cjulic  ii^  the  n'mo\'al  of  the  fluid,  but  it  is  doubtful  if 
this  be  the  sole  cause.  With  less  renson,  the  >ulniii»iuu  in  the  coane  of 
the  oi>emtion  of  air,  or  of  light  ( 1 9),  or  of  putrefactive  bacteria  wheivby 
toxalbumins  destructive  of  the  tubercle  liaciUns  are  formed  (33),  luv« 
been  rcigardod  as  the  causes ;  and  Imuran  has  recomraendefj,  in  placff  t«f 
la|)arotomy,  simple  parnconu-sis  aUh^minis,  witlidniwiil  of  ttuid  and  inj« 
ti'in  into  the  peritoneal  cavity  of  dry  iLseptic  air.  The  //,  ^uAf/.-ii/..tM, 
being  fierobie,  the  asserted  l>actericidal  effect  of  free  admission  of  air  i* 
not  easy  to  explain ;  nor  is  it  likely  that  in  ordinary  operatioua  either 


ftir  OP  light  penetrates  very  fur  into  the  alxlomiiial  cHvity,  ultliough 
diiwl  suiilii;ht  i»  known  to  iittoimate  the  viruleiK-e  of  tbe  organism  of 
tnlK'rtle,  or  even  to  destroy  it.  Irrigation  with  antiseptic  soiutions  seems 
a  more  potent  nicana,  bnt  it  is  hy  no  means  essentijil  to  the  attainment 
of  thtj  rtesin'fl  result. 

IJuite  itjccntly  an  explanation  has  l>c<-ri  put  forwaid  by  Trof.  A.  H. 
White  of  l)nl}lin,  based  on  the  fact,  as  shewn  by  Sir  A.  Wright,  that  the 
opsonic  index  is  lower  than  normal  in  tubcixulosis,  and  that  it  may  he 
mised  by  tht  injoL'tion  of  a  tubercle  vaccin.  By  lapjiroioiny  tb«  fluid 
effusion  which  is,  relatively  to  the  Wood,  |ioor  in  opRunin,  in  removed 
and  replaced  by  a  fre^h  exudation  "  containing  a  larger  amount  of  opAonin 
and  other  protective  Rubetances."  As  a  result  of  the  operation  also  a 
rise  in  the  opsonic  index  i»  found  io  oceur  just  as  it  would  from  a  tuber- 
cidiu  injection,  and  this  is  looked  upon  as  ''duo  to  the  auto-innciilntion 
which  takes  place  in  part  a«  a  conftciinence  of  the  disturUince  of  the 
infected  area,  and  in  part  because  during  the  exchange  which  occurs 
l>etween  tlic  tulwrculous  art-a  and  the  blood,  bacterial  products  from  the 
former  are  prulfiibly  carried  into  the  genenil  circulation."  Owing  to  the 
rise  of  the  opsonic  index  the  curative  effect  of  the  lapirotomy  is  thus 
accounted  for.  Should  this  be  the  explanation,  it  funitshes  un  additional 
reason  for  operation,  and  further  suggests  the  propriety  of  raising  the 
opsonic  indi'x  by  inrjculation  liefore  o[>eration,  and  its  subsequent  repi^d- 
lion  should  the  blood  examination  shew  a  fall  at  any  time- 

W.  H.  AtLcrriN. 

REFERENCES 

1.  RiER,  A.  /)nU,  Miii.  H'chiuifAr..  No,  23,  ISfl2.— 2.  Bl&cilGRr.vlNK.  Ortuujeb. 
tt.  iM.  *i.  derChir.^  vol.  vi. — 3.  BtzZoZKKo.  ilonjaijni,  1&67.  ix. — 4.  Bbji-vson,  W.  P.  S. 
MM.Chir.  Tmnx.,\mf>,\xxw\i\.  341— a.  Biirm..  "The  Tre»lni*nt  of  Tiibewulons 
I'eritonitia."  Oai.  d.  h/ip.,  P«ris,  OcL  1890.— «.  Bl'«M.  "On  tbo  Cure  of  PentUDcal 
Tiitwr-iiltmis  »fl*T  LujiarDtdtriy,"  CtutrtUbL  /.  Opnal.,  Nw.  2V,  l^WJ.— 7.  C\Rlt,  J.  W. 
"Tlie^titrtinK-l'oinE<i<)rTub<.TCuloti8DiBCiiiM;uiCliil'ln!ii,"  Tmus,  JIfU.  .SV, /.««(/.,  1694, 
ic\ii.  2fiK.— 8.  Cm-UAN,  W.S.  "Tin-  Dwlribiitiori  of  Tut*rcleiii  Al>HoiiiiR«l  Tulwn'-u- 
losii,"  firU,  Med.  Jour.,  IBftJ,  ii.  740. — 9.  "  DiHcussion  oo  Atidoniinnl  TubtrciiUnu  in 
Childhood,"  lirit.  MfU.  Jour.,  Ififfil,  ii.  7.'i4-r40-— 10.  Dirak.  "  Treatment  of  Tubercle 
nf  the  FVritoMoiiiii."  V»io»  viM.,  Pari*,  Rept  30.  1893—11.  FtSUAY,  D.  "C«iw  of 
Tiiberculur  I'vritooitis  and  Doable  FI«arUy  in  Youth — Recovery,"  JViin*.  Clin.  Sec., 
Loii'Ioii.  1S91,  Kxiv.  19.  -12.  ?riKrjt.  G.  "Tlie  0]irrntiTr  Thsaitncnt  of  Tubemulmw 
AsciU's."  Dint.  mfd.  H'eh}mJtr.,  Nov.  8.  18S4.— 18.  Jkunwn,  Ratmush,  J'nieii'iotiir. 
March  IfWfi.— N.  Kp.kti,»:v,  C.  B,  "Ttire.-  Caspji  of  TBlwrpnlaT  Pcritoiiitis  Id  wUicIi 
AlMlijiniunl  Section  wns  performed."  Jiht.  MM.  Jour.,  1?B0,  ii.  102?.  -15.  Kri.TKA'-K. 
T.  N.  Jiirm.  Med.  ttct.,  Fi-b.  18I>7.— 16.  Kische.v»ki.  L'fntraiM./.  aUif.  r'Uh.,  Nor. 
IS,  IPflS. — 17.  Kt'iN'Ki,  "  Periliitn-*]  Tidtorciilo»i»  and  iUt  Ciii*-  by  T.>n]>iir»taii)y,"  CetUf. 
f.  Chir.,  1890,  I).  66". — IS.  KiMltiLi-  "  LiporotOTiiy  in  PeritoDwI  TuberciilwU." 
ft'itn.  mnL  WrAiMrAr,,  Fi^^b.-Mah-ti,  IfiSS.— If.  LArnNsTKlN.  "Obdcrvfttion!!  on  « 
remarks lilu  Cure  of  I'ijriloncal  Tab<.^n:uIosU  by  l.»|>4r«Iomy,"  Ctntraliii.f.  Chir.,  No. 
42,  1690.— 20.  I,i«{i)XKii.  ■■  On  tliu  Ojn^rative  TrBaUiwiil  (."f  Puritoa^al  "iSiIieroiiIoBU)," 
DfHt.  ZiKhr.  f.  Chir.,  1892,  xxiv.  448.— 21.  Lonoveah,  H.  W.  Avk.  Jmtr.  Vh^., 
1904,  \.  008. —',U.  UA<-CAt.i.l-M.  J^nA  /f>rf,k-ing  Hosji.  DhU..  1901.  liL  293.— 
23.  MoituiH,  R,  T,  "  Thf  Reawn*  why  Palii-itt"'  Rerover  from  T«lien-tjl<wi«  of 
the  pDriloneura  after  Operation."  I'hiL  Mfd.  AVir*.  October  13.  18W.— 24.  NotH- 
NAOXi,.  [iiMOatMnf  lnt/aH>u»iiH,l  Pcriti'nrum.  IWJ-1,  ji.  l«3.— 25.  Okui-KIi.  Miin^hm. 
mai.  HcAiKcAr.,  1901. 1823. —26.  OsLtlt.  W.  "TulK-rouUr  VeixVuaXit,' Juhnt  Hvjikiat 
vol.  fU  S  K 


978 


SYSTEtV  OF  MEDiCtNB 


lf(W/j.Jlfp.,1890,ii.— 27.  PoppBRT.  .VunrJi,  met!.  HVAnLvJkr.,  AaK.2S.lS92.— 28.  Rtrint. 
Lur.  "On  Tabetvulou-*  reritonitii,"  Jiull.  <■!  mint.  dr.  In  &r.  lir  t^'htr.,  isy*J.  j>-  J12.— 
29.  Stus,  Parkek.  "Tbi>  Iiiflii«ii€c  of  Lii|>aTotoiii,r  upon  Tubcrcnloaid  of  tli*  I'ltfl- 
lonmiin,"  Xtw  Vwk  Mai.  Jour.,  Kclj.  7.  IS»I.--a6.  THi>MBR.  "Creo-Mitw  in  Ui* 
Treatment  of  PUoro-periloiwil  Tuborciilosw  in  Children."  haneet,  Juiw  17,  1897.— 
31.  rFfKS-llEIMElt,  AfUHfk.  Mid.  HVA««Ar..  July  18,  lW).'i.— 3-/.  WAOSKt.  E.  "Th» 
Coocurrence  of  Cirrhosis  of  tlic  Lircr  ami  Tubrrculous  IVTitoliitin,"  l/rtUaeJu*  Artk,/. 
Ifift.  Mfil.,  1SS4,  xxsiv.— aa.  WniTK,  A.  H.  TVmu.  Rn^t  Acad.  Mrd.  in  lr«ta>td, 
1906,  xxiv.  410. — M.  WoouuE.VD.  Sim^.  "TabosMeuntaric&iod  i^]lllM)UlU'yTub<'^::Q- 
Uwi&,"  Rcpvrtg  of  Laboralurj/  u/  Hayal  Cotlttft  qf  PltifncianM,  Edit^Urgk,  l&SS,  rol  i. 

W,  H.A. 


NEW  GUOWTHS   OF  THE   PHHITONEUM 


Ry  W.  H.  Al.tOHlN,  M.D.,  F.B.C.P. 

StNCB  the  Dtnictuml  elements  of  the  peritoneum  mainly  belong  to  the 
connective  tissue  &erie»,  the  majority  of  new  grovrths  will  be  oi  ttu* 
origin.  In  accordance  with  thi»  fundamental  affinity  it  comes  nl>out  tha( 
the  tumunra  met  with  s«ldoni  consist  u-holly  uf  one  tiitsiic,  whether 
iilirouB,  lulipoee,  plain  muscular^  or  ftarcnmatoiu  (emtiryonic) ;  they 
commonly  present  imiicatiottd  of  more  than  one  of  ihcs<t>  Ktmctttnil 
eli-ujontjt.  luid  that  which  prc}>on(] crates  givus  the  name  to  the  j!;ruwth. 
As  conijwred  with  the  other  aonms  sacs — pleurae  and  [Kricordium — 
tnmoura  of  the  poritoneum  and  suhponioneal  tissuu  are  more  freiju^nt; 
but  even  here  they  are  far  from  common. 

Urigitmtitig  aa  they  gcnufully  do  in  the  subperitoneal  tissue,  iboas 
grnn'tliK  may  for  the  must  part  bo  iisgiirded  as  being  sitiiuied  behind  the 
|>eiittirieum,  but  it  is  at  least  tlinicully  convenient  to  (rronp  them  iw*  rrlrr»- 
peritoneal,  mesenteric,  omental,  and  pammutric,  while  fully  admitting  thsL 
the  connective  tissue  in  these  aevend  regions  is  continuniis  throughout.  liut 
it  is  ohWous  that  the  relitions  of  a  growth  arising  in  the  perirenal  tisAe 
will  bo  very  different  to  those  of  one  that  funus  in  the  ouicntuui  or 
iiicsontory,  when  it  u»ay  be  properly  said  to  \k  iDtm-abdomiiml.  Ths 
bearing  of  these  situations  upon  the  propriety  of  njieration  mit^i  also  hi 
appsrenU 

As  regards  the  proportional  frequency  of  the  several  structural  types. 
statistics  ditfor  somewhat  according  to  the  view  l^iken  of  the  nature  d 
those  commonly  designated  carcinomatous.  Owing  to  thoir  mixed  chu^ 
Hcter  also,  there  may  be  a  doubt  in  whicb  group  a  ^.-iven  t^imour  Ahi^ild 
he  placed.  As  giving  a  general  idea,  it  may  Iw  nicniloric«l  that  of  57 
cases  of  solid  mesenteric  tumuurs  rollecttid  by  Harris  and  Hrrxug,  IC 
wei-e  net  down  as  caiciuomas,  10  lipomas,  7  sarcomas,  '2  fibromas,  tlw 
remaining  22  bmng  distrihuied  among  an  almost  eipial  numltcr  of  nnxoit 
types.  A  collection  of  78  cas*-?  made  hy  Julliaitl  gives  tibromju  19, 
lipomae  13,  sarcoums  13,  cndothcliomiu  3.  and  the  nmaiiiJer  of  mixad 


character.  In  any  consideruUc  sones  of  casen,  tlie  roajonty  will  bu  of 
benign  nutiire;  Otit  uf  62  solid  mewinltiric  tumourH  recorded  l>y  tbe 
latter  authority,  47  occtiFrcd  in  the  nitwentery  of  the  enialt  intestine ;  10 
in  the  ascending  mceocolon,  3  in  the  tmnBvereo  mesocolon,  and  '2  in  tlio 
descending  iind  sij^nioid  mesocolon. 

Tbe  grciiiL-r  nunilK'i-  of  peritoneal  new  growths  nro  fi^ind  in  females  ; 
of  58  cases,  only  '22  were  in  males.  Tlie  majority  are  mot  with  between 
tbe  ages  of  10  uud  60  ;  yet  out  of  55  caucii  7  oeciirrud  iu  children  under 
1 0  years  of  age. 

There  is  considerable  variety  in  the  character  and  ext«nt  of  the 
Bjinptoms  met  with  in  connexion  with  these  twmonrs ;  this  depends  on 
tbeir  eizc,  eiiuation,  and  malignancy.  Not  infi-cfiucntly  tlicy  give  rise 
to  no  discomfort,  or  at  most  tu  uttacka  of  colicliy  pninii.  In  other  cases 
the  suffering  may  be  much  more  severe  and  constant  fmm  dragging  on 
the  |)eritoneum ;  or  thw  »ympt*>mft  may  .^ujieneue  rtiiddenly  and  with 
consideraWo  violence,  and  closely  resemble  those  of  acute  intestinal 
oWniction,  which  condition  indeed  may  actuHliy  W  induced  by  a 
growth  of  the  peritoneimi.  When  very  large,  they  may  cause  symptoms 
duo  to  the  prc8siii-o  they  exert  on  the  dia})hnigm,  liladder,  liou'el,  or  large 
vessels.  Their  diagnosis  is  often  extremely  iliffieult,  especially  those 
M'bicb  are  I'ctroperitom-aJ,  and  it  is  very  seldom  that  the  natiuc  of  the 
growth,  even  if  its  precise  situation  be  determined,  is  other  than  a 
matter  of  inference.  Komoval  by  surgical  means  is  their  sole  treatment, 
and  even  this  is  not  to  Iw  attempted  when  they  aro  malignRiit,  and 
miist  lie  very  gmvely  considered  wliun  they  arc  large  in  size,  and  retro- 
peritoneal in  jjosition,  whatever  may  be  their  structure. 

Fibroma.— Disseminiitetl  libroid  noilulcs,  varying  in  size  from  a 
millet  seed  to  a  split-pea,  are  occasionally  met  with  over  the  |>eritoneum 
— parietal,  mesenteric,  and  visceral.  They  may  be  many  in  number,  or 
but  two  or  three.  Not  infreijuently  thoy  represent  tuberculous  granida- 
tions  which  have  undergone  fibrous  involution  ;  but  some  may  be  prinuuy 
new  growths  of  fibrous  tissue.  "The  fibromas  merge,  on  the  one  hami, 
into  the  lipomas,  on  tbe  other  into  the  myomas ;  and  tt  is  probable  that 
many  of  the  older  reports  of  fibrous  lumourH.  more  especially  the  Urge 
ones,  really  refer  to  myomas.  Purely  fibrous  growths  may,  however, 
develop  in  the  subperitoneal  tissue,  or  may  have  arisen  in  the  fii^t 
instance  fn>m  the  symphysis  pubis,  or  other  parts  of  tbe  fibrous  tissues  of 
tbe  abdominal  pel\ir  wall,  and  have  Wcoint-  dirtaclied  into  the  subperi- 
toneal intersp;icc.«  '  ( I).  I'ure  fibrom;is  are  usually  small,  and  give  rise 
to  no  symptoms  lending  to  thctr  detection  during  life.  But  Mr.  Domn 
(12)  successfully  removed  a  tumour  springing  from  the  ovarian  liga- 
ment, weighing  upwards  of  1 6  pounds,  which  proved  to  be  "a  soft 
ooderoatous  (ibrom.i."  In  a  further  connnunieation  he  refers  to  seveml 
other  case;^  in  which  the  growth  varied  iWm  3  to  "^  ])ound3,  and  was 
purely  fibrous  in  structure.  Occasionally  the  tumour  is  iibromyxomatous. 
A  ajieciracn  of  this  nature,  weighing  13  pounds,  and  growing  from  the 
me«enteiy,  wa.^  t.-)ken  from  a  man  by  Shepherd  of  Montreal ;  although 


nenrly  8  feet  of  insepAmbly  adherent  intestine  were  removed  with  the 
growth,  the  patient  recovered. 

Ceitaiti  growtha  of  identical  stnicture  to  the  foregoing,  or 
rejtemblittg  it|iind!o- celled  xarcomiis,  which  develop  from  ihD  uiusoulor 
shojiths,  ifmloiis,  aiiri  ivpuncuroses  of  the  abilominal  wall,  nitty,  when 
Bitimtcd  very  t-lase  to  the  pelvis — an  ihoy  more  uommonly  are — !«  m» 
taken  for  intra -abdominal  tumours,  and  have  been  operated  on  under 
this  iniprossion.  These  parietal  (desmoid)  tiinioufs  liuro  been  doAcrilwJ 
by  Doran  ( 13),  Stavely,  and  Olshausen  among  olhcrs- 

Lipoma.  Flbro-lipoma. — Ltx'aliKed  overgrowthB  of  adt[M>se  ti)»iie  — 
friMjUi^titiy  with  some  relative  cxt^sR  of  fibrotis  tiKAut* — are  aiiion^  tin- 
most  frequent  of  peritoneal  and  rotroporitonoal  neoplasms.  The  con 
ditions  determiniuj{  their  origin  Me  tpiitc  iinknotrn,  but  they  scum  to  be 
distinct  from  those  which  leafl  to  that  dilTuse  development  of  fat  which 
we  know  as  general  olwtHity.  Tljcso  growths  arc  far  mure  frequent  in 
women  than  in  men,  in  the  proportion  of  25  to  Ifi  (1);  with  rare 
exception«  they  have  been  met  with  in  adult-!«  only. 

The  sub^eriiusadipuat'  tissue  iu  the  neighbourhood  of  the  kidneys  and 
iliac  foftsae — with  a  slightly  greater  frequency  on  the  right  side — -is  the 
usnal  Kitiiatioii  from  which  these  tumours  spring,  and  the  majority  of 
them  continue  to  be  retroperitoneal ;  fi-om  this  position,  however,  while 
retaining  more  or  less  completely  a  vuimexiun  wJUi  the  seat  of  origin, 
lliey  may  [lenetrate  Iwtween  the  layers  of  the  omentum  or  mpsenterv- 
More  rarely  definite  tumoiun  of  this  natuie  orijjinate  in  the  subperitoneal 
tisstie  of  the  mesenteric  or  omental  folds,  whei-e  a  genera]  fatty  oTer- 
growth  in  varying  degree  is  frequently  obser^'ed.  An  anonnoua  fibro- 
lipoma.,  weighing  .').'>  lbs.,  developed  between  the  layern  of  the  nmentnm. 
and  reniovt^  after  death  from  a  woman  aged  sixty-three,  was  described 
by  Cooper  Foster ;  and  Mr.  Meroilitb  successfully  operat4?d  on  one  in  4 
similar  p<i8iti(>n  which  weighed  15i  lbs.  Sir  F.  Treves  (47)  remove<l  > 
lipoma  weighing  4h  lbs.  fmm  between  the  layers  of  the  broad  ligament, 
ti  very  exceptional  position,  and  one  where  adipose  Li&iiiuc  is  rarely  if  ever 
seen,  even  in  extreme  obesity.  Two  similar  cases  have  !>een  met  with 
on  pi»trmortem  examination.  To  I>e  inclutled  ivithin  this  catep>rT  are 
the  fatty  tumours  which  corresjwnd  mth  greatly  cnlai-gefl  ap|«itdire6 
epiploicao.  springing  fi'om  extix-niely  slender  or  hi-wwlly  seasile  attach- 
monts,  they  have  been  met  with  completely  delAcbe<l  ami  lying  free  in 
the  serous  sac,  although  it  is  very  doubtful  whrtlier  the  separation  occurred 
long  before  death. 

An  exceedingly  interesting  and,  from  a  surgical  point  of  view,  nioM 
important  group  of  subperitoneal  lijwnuus  are  those  which  extend  ouUiide 
the  alKlominal  ca\'itv  at  the  inguinal  or  femoral  rings  or  in  the  linea  alhn, 
where  thpy  closely  simulate  omental  hernias.  They  have  been  known  to 
iitUiin  enormous  size  and  a  weight  uf  many  pound« ;  and  ciintaining.  w 
they  frequently  do.  more  or  Icits  extensive  ])ixilongations  of  the  peritonrura, 
they  may,  even  when  very  small,  be  ihe  cause  of  pain,  vomiting,  and  «»thar 
ayraptoma  which  are  relieved  by  their  removal 
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The  greater  number  of  ouses  have  been  met  wjtti  betiv^een  the  ages  of 
thirty  and  fifty :  but  L-bildron  or  iridced  infants  are  not  wholly  free. 
Ijtibcrt  reconli)  tbn  removal  of  a  fatty  tumotir  M'hicl;  occupied  ihf-  left  side 
of  the  alxlomen,  ntnl  had  gi'own  w*ith  the  growth  of  the  pJitient  ainoe  it 
waa  first  nftii(?od  at  the  ago  of  six  months ;  and  Limwerfi  rct'ords  one, 
removed  at  the  age  of  seven  years,  from  a  child  in  wlioni  it  hud  been 
recognised  since  a  fintnitiht  after  birth  ;  ita  iveight  vrm  6  II*.,  almtwt  a 
third  of  the  total  «"eigbt  of  the  child  after  its  renioxal.  Cicaa  haa 
described  another  in  an  infant  aged  tnenty-two  months. 

It  is  rare  to  find  more  than  one  of  the&e  growths,  although  the  co- 
existence of  ftevcnil  ia  not  entir(<1y  nnktiown  (24).  Att  thu  niafifleB  are 
often  midtilohed,  the  portions  Iteing  |wrtially  Rejiarated,  some  of  I.hp  largest 
of  the^e  tumoui-s  may  have  Ik^cu  formod  by  a  fu!>ioti  of  st-veral  at  fit-at  di»- 
tiucU  TliiTG  is  great  variation  in  their  size  «'hich.  so  far  as  the  clinical 
histories  shew,  is  not  always  proportionate  t^i  their  recognised  duration. 
Several  have  lieen  recorded  weighing  upwanln  of  riS  lb«.  Mawien  of  this 
bulk  have  appeared  to  till  the  al>dominal  ca\'ity  completely,  displacing  the 
intestines  to  the  sides ;  if,  however,  the  mass  have  originated  liehind  the 
peritoueuni,  either  in  the  perirenal  tissues  or  at  the  root  of  the  mesentery, 
some  part<  of  the  colon,  usually  the  asecnfling  or  descending,  may  be 
stretched  o\-er  the  front  of  the  tumour.  This  is  not  the  ciise  when  the 
growth  is  dcvelo|>cd  in  thu  omentum  or  mcscnttry. 

In  stnicture  the.se  growths  exhibit  much  difference  in  the  relative 
proiKirtionR  of  the  connective  tissue  and  fat-cell«  of  whirh  they  are  com- 
|K)S6il,  iho  former  material  sometimes  being  very  considetably  in  exeees. 
A*  a  rule.  Iwijig  less  vascular,  they  are  firmer  and  paler  than  healthy  sul>- 
cutaneous  adipose  tissue  ;  the  perirenal  fat,  it  may  l)e  observedt  normally 
U'nils  somewhat  in  thoaamo  direction. 

Tlie  majority  of  tumoure  of  this  class,  however,  exhibit  a  greater  or 
\em  proportion  of  other  material  ;  thus,  licniflea  the  fibroid  tissue,  niUe<nVI 
or  myxomatous  tissue  is  of  frequent  occurrence,  so  that  a  m3'xo-Iij)oma  is 
almost  OH  common  a*  a  pure  lijxjnwi.  Cartilage  has  very  rarely  been 
found  in  assu<.-iation  with  a  fibru-lipoma.  Areas  of  calcareous  degeneration 
arc  sometimes  seen,  and  even  tnio  lione — nsteft-lipoma.  It  is  |>ossible, 
however,  that  these  last  are  to  be  regardwl  as  foetal  inclusions  in  which 
the  other  tissues  have  undergone  fatty  ehiinge,  rather  than  tnio  lipomas 
iu  which  bone  has  developed.  Sometimes  certain  parts  of  the  mass 
present  all  the  mici'oscopic  ap|)earances  of  sjtrcoma  which  is  both 
histologically  and  genetically  a  term  of  the  connective-tissue  series.  In 
a  caj?e  reported  by  Adami  and  Gardner,  there  were  two  ret roperit^ meal 
growths,  one  being  a  uiyxo  lipoma  and  the  other  a  cliondro-myxo-fibroma. 
Whilst  some  exhibit  a  very  considenible  degree  of  ca^isuhitiun,  and  are 
"shelled  out"  vriih  comparative  facility,  othei-s  lilend  In  tli^ir  attach- 
meniA  with  the  Auh-wMou^i  adipose  tiiwiie  from  which  they  spring,  and 
arc  marked  off  by  no  definite  limits. 

The  phtffiral  siifiis  of  these  tumours  and  the  si/nti'ltnns  to  which  they 
te  rise  are  sehlom  very  distinctive,  luid  their  nature  is  rarely  diagnosed. 


Usually  they  linve  Iwen  mistaken  for  ascitee,  or  for  ovarian  cyttie 
tiiimoura  ;  and  p-iracentcsia  ahdominia  hna  been  frpqiieiitly  |»erfnrme<I  for 
their  relief  without  result.  Nor  is  the  eiTor  to  i>c  worirferiid  ut.  When 
of  large  size  and  <Iisi«iiditig  the  abdomen  fi-oni  pelvis  to  thorax,  chiefly 
ill  an  antero-iKKtcrior  direction  rather  ilwii  luterally.  their  soft  doughy 
feel  with  iLii  itidi»tinct  sauae  of  t^ui-timtion  may  v.mh  lie  confounded  wtlh 
fluid,  eitlier  encysted  or  free.  If  there  be  resonance  in  one  or  Iw^th  tlanlu 
Ihu  signsi  of  ovarian  cyst  are  cUiscly  simulated,  whilst,  should  the  Hanks 
t>o  <lull,  the  corKlltioii  might  Ih*  explained  by  a  large  collection  of  frtv 
perit^^neal  fluid.  Ulien  there  is  an  area  of  renonance  in  front  uf  the 
mass,  due  to  an  adherent  colon,  and  dulness  reacliea  into  one  Hank,  the 
growth  may  with  reason  be  considered  as  connected  with  the  kidney, 
from  the  adipose  tissue  around  which  or-^'an  it  may  have  devclo|K;d.  The 
itmaUer  growths  are  freely  movable,  for  the  mo«t  jwirt  pairdissj;,  and  ^ve 
rise  to  no  AjTroptoms;  and  even  nnih  the  largest  masses  little  beyond  a 
sense  of  fulness  and  weight  i»  complained  of.  Some  eonipre&siou  of  tb« 
mosenieric  and  other  vessels  may  be  induced  by  the  growth,  and  even 
ascites  aubseitucnt  thnroto  has  been  noticed  ;  but  there  is  very  seldom 
any  peritonitis.  Asa  ruly  the  patients  are  in  fairly  g<X)d  gcii  'I  '-h 
and   well    nourished  ;    bui>   in    eases  attetidcU   with   much   tti  ■   ■    a 

dia^ufmirf  of  inalignaul  di.'^ea.so  Iuim  tx-en  made,  and  any  attempt  at  relief 
by  opuration  refused  on  this  ground.  When  the  tumours  have  uwler 
gone  myxomatous  change,  and  still  more  when  the  fatty  growth  H 
complicitted  with  sarcoma,  the  masses  tend  to  groi«'  ^tli  conddemblc 
rapidity  and  to  interfere  the  mr)rf  with  the  genenU  nutrition  of  the  patient ; 
so  that  a  diagnosis  of  malignancy  is  incn^asingly  prolythlc  (.^71.  The 
sni-face  of  thw  mass  is  usually  smooth,  tliuugli  ftoniiMinies  it  is  deoply 
lobnlated :  it  is  but  little  tender  on  haud]in>;,  if  at  alt  When  of  con- 
aidorablo  size,  symptoms  due  to  presKurc  on  the  intestinal  camU  or  on 
the  bladder,  or  to  interference  with  the  free  action  of  the  diaphragm,  may 
ariso  and  attain  to  a  sovcre  degree;  more  often  oedema  of  the  lover 
limbs  occurs,  sometimes  more  marked  on  the  :>tdc  from  which  the  tamMir 
sprung 

The  data  on  which  a  tiiiupuxsu  may  be  made  are  to  lie  gatheretl  from 
the  foregoing  description  of  the  signs  and  symptoms.  The  diHiculty  is 
much  greater  in  womeu,  owing  to  tlie  close  resemblance  of  these  mai— 
to  growths  in  connexion  with  the  jielric  generative  organs. 

Although  thtwe  growths  are  in  the  main  of  a  wmple  kind  the  ffMrrtoeu 
is  far  from  being  very  favotirablo  unless  recognised  and  removwl  while  of 
i-niall  size.  A  fatal  restdt  has  not  infre^iuently  attended  the  removal  of 
targe  retropentonoal  growths  of  this  nature ;  or,  when  this  has  been 
attemptod,  their  large  area  of  attachment  has  frequently  prevented  any 
successful  interference.  Oi  the  42  cases  collected  by  Prof.  Adatni  (1), 
in  3G  "the  tumour  was  removed  wholly  or  almost  wholly.  In  12,  or 
40*1  per  cent,  the  o{K'ration  wa^t  successful."  The  same  writer  draws 
especial  attention  to  the  danger  due  to  the  |M]«itinn  of  the  colon  in  front 
of  the  tumour,  and  ''as  a  consequence  unless  great  care  be  taken  in  the 


ramoval,  the  blood-supply  of  this  portion  of  tlie  inle«tine  is  cut  off  and 
gangr<'no  or  necrotic  inflammaiion  ensues,  which  seems  lo  have  been  the 
hisUtri-  ill  most  of  the  UvlaX  cases." 

Flbra-myoma.  Uyoma. — Rare  caseii  of  new  growth  originating  in 
the  rutrupt:riiont!a.l  Llsaue  and  composed  of  ^hroii&  tiMue  with  a  variable 
amount  of  pUin  muscular  tisAUo,  hiive  been  placed  on  record.  They 
correspond  in  slnict;u*e  to  the  common  fibi-o-myonias  of  the  uterua, 
and  with  this  organ  ftomo  of  those  which  exten<J  into  the  peritoneal 
cavity  are  primarily  connected,  retaining  their  covering  of  eeroua  mem- 
bnuic.  In  a  few  situations,  such  va  the  ut<Tiiic  liguinents  and  the  root  of 
the  mesentonea  us  well  as  the  sustcntocular  lig'.im<;nt8  of  the  peritoneum, 
a  small  amount  of  plain  muscular  tiiiKuo  i&  normally  to  be  fonml  in  the 
■ubseroiis  connective  tisjtue,  and  it  is  from  this  source  that  the^e  tumours 
arise.  A  large  growth  of  this  kind  weighing  upwards  of  !)  llis. 
(after  the  escape  uf  a  large  quantity  of  oedematous  fluid)  has  been 
recorded  by  Mr.  Sheild,  and  a  most  interesting  case  of  multiple  fibro- 
myomas,  in  a  girl  of  nine  years  of  age  admitted  to  the  Tokyo  Hospit:d, 
Japan,  is  described  by  Anderson.  In  this  case  "twenty-one  rounded 
tumours  of  various  sizes,  the  heaviest  of  which  weighed  over  7  lt«., 
wore  removed  from  different  part«  of  the  subperitoneal  tissue,  ex- 
tending from  the  pelvis  to  the  hypochondrium.  They  were  distinctly 
encapsulated  and  shelled  out  roudily."  Like  the  mass  removed  by 
Mr.  Sheild  they  ai'c  described  as  having  Wen  "  soft  but  clastic,  wliite 
and  wax-like  on  section."  A  Urge  fibro-myoma  undergoing  extensive 
m\ncomatous  dogeneration  and  weighing  30  lbs.  was  successfully  removed 
by  Mr.  I>oran  (15)  from  a  woman  aged  34.  Of  eleven  cases  of  fibrfr 
myoma  of  the  broad  ligament— one  of  the  more  usi^  situations  for  their 
development — collecte<l  by  Mr.  liland -Sutton,  the  majority  weighed  up- 
wanls  of  H»  lbs.,  and  all  occurred  iti  women  over  thiitj'-fivc  years  of  age. 
So  far  as  is  known,  these  growths  exhibit  no  peculiaiities  serving  to  dis- 
tinguish them  from  the  fibro-Hpomas.  until  they  are  submitted  to  mici"o- 
ecopical  examination ;  and  the  signs  and  symptoms  to  which  they  give 
rise  correspond  to  what  has  l>oen  already  stated.  Those  situated  in  the 
broad  ligament  may  cause  considerable  displacement  of  the  utoiiis  and 
o\'arieit,  and,  after  remaining  stationary  for  a  long  period,  are  apt  to  take 
on  a  rapid  rate  of  growth. 

Angioma. — Isoiiitc<l  eases  of  naovoid  growths  of  the  peritoneum  have 
been  recorded.  Mr.  Arbutbnot  Lane  removed  a  very  extensive  iingioma 
from  the  abdominal  cavity  of  a  boy  agod  seven  jeiirs,  and  Julliai-d  u 
cavernous  angioma  weighing  n  Uw.  fn^va.  the  mesenterj'  of  a  boy  who  had 
had  symptoms  of  acute  intestinal  obhimction.  In  V'egener's  case  an 
angioma  of  the  a^c^'udiug  hiyer  of  the  transverse  mesocolon  imitated  a 
twisted  ovarian  cyst.  A  point  of  interest  is  the  relation  of  these  large 
angiomas  to  angio-sarcomas. 


Maugnant  (Jbowtds.— Primary. — Malignant  growths  seldom  arise 
prinmrily  in  the  peritoneum.     In  the  past  niunorous  cases  were  reported 


aa  carcinoma,  and  there  is  no  Uotibt  ibal  microscopic  aections  of  pn'nuir; 
{>erit<]neal  tumours  may  shew  a  liisiological  sjlructurc  incliatiiigui^^balile 
from  that  soen  in  carcinoma;  these  tiimoura  are  now  reganlwi  its  belong? 
iog  to  the  group  endothelioma,  and  it  may  only  ho  possible  to  provu  thai 
ail  (dvcolnr  tumour  resombling  corcinomit  is  iu  reality  an  endothelioma  bf 
making  seriid  uuctionH  aiul  ho  tracing  the  growth  to  its  origin  (rum  • 
lymphatic  or  other  veasel.  Without  discussing  this  «|iiestion  further,  it 
is  s»io  t<0  class  primar)'  malignant  tvimour^  of  the  ])orit<oneum  among  the 
sarcomas  and  undolhfllonias,  and  regard  the  cases  lonuerly  dcscribofl 
iiB  carcinoma  as  clinically  malignnnt,  but  not  of  tht  same  nature  as 
carcinoma  elsewhere. 

Thr-ir  mo6t  u«ual  Hittiation  is  in  connexion  with  the  retroperitoneal 
CDuncclive  tissue ;  less  commonly  in  the  great  omentum  ;  still  \&m  often 
in  one  of  the  raeaonteric  folds,  and,  very  exception;\Uy,  in  the  brrjad 
ligamt-ni^  Mr.  Peiirce  Gould  removed  a  Rpiiidle-telhid  sarcoma  weighing 
31  lbs.  from  the  gaatro  ■  hepatic  omentum  of  a  man  aged  38,  a  mniii 
unusual  position,  of  which  ho  could  only  6ud  one  other  example.  In 
muuy  casus  the  growth  appears  to  have  arisen  primarily  in  one  or 
other  of  thcsfl  Aitas ;  but  even  then  smaller  maaaos  are  oftan  Lo  b* 
met  with  apart  from  tbo  main  tumour,  especially  with  thoMi  awn 
distinctly  peritonea] — the  nodulos  being  8cntt4:red  about  on  other  j<nrU 
of  the  serous  membrane  and  Bometiroes  on  the  surface  of  the  livin', 
where  they  are  often  umbitinated.  In  some  cases  there  are  inntuuer 
able  minute  growths,  not  unlike  miliar}'  tubercles,  without  any  obnoat 
primary  gi-owth,  a  condition  of  peritoneal  sareomalosis.  Oci.>a&ioaaUy 
the  relroperitonoal  lymphatic  glands  are  affected,  but  very  rarely  any 
other  organs,  whether  nUlominal  or  thoracic.  In  thos*  patient*  in  whom 
there  is  reason  ui  believe  the  growth  to  be  secondary,  the  testis  or  ovary 
appears  to  be  the  usual  priumry  scat  (31,  II).  However  ext«usiTc  Utey 
may  have  become,  even  lo  the  enveloping  of  such  or^ns  as  the  kidney 
and  pancreas,  they  exhibit  but  littlo  tendency  to  invade  theao  viiwom. 
although  extcnsiuii  into  the  lumen  of  the  iut««tine  has  lipcn  met 
with  (34), 

Microscopically  these  growths  present  the  ordinarj*  appeamnco  tit 
round-celled,  spindle-celled,  irregular-celle<l,  or  lympho-sarconui,  etalo 
thclioma,  and  |>crithclionia.  Under  the  name  of  plcxiform  angiosarcoma 
Waldeyer  has  described  certain  largo  tumours,  connected  with  the  peri- 
toneum, consisting  of  new-formerl  blood-vcAsels,  the  outer  coat^  of  which 
have  become  the  seat  of  exlcnsi\e  hyaline  change.  They  vary  muoii  in 
degree  of  harrlncss  in  accordance  with  the  proportion  of  fibroid  i-tement* 
and  the  extent  of  di'geuemtive  changes  they  may  luive  nndergom-.  fur 
it  is  common  to  fmd  in  the  larger  masses,  which  may  attain  a  bulk  of 
30  lbs,  weight  and  upwards,  an  extensive  conversion  into  myxomatous 
tissue,  or  even  into  cysta;  in  Dutton  Steele's  collection  of  61  rotro* 
peritoneal  aarconuu  35  p<}r  cent  shewed  pscndi>-cyst«  :  and  rvfrrcnrr  has 
been  already  made  to  the  association  of  sarcoma  with  fatty  ovi-rgrowtbi 
The  so-called  "  gelatinous  carcinoma  "  of  Kokiijiu^ky  belongs  to  this  grou|i^ 


'Obmtfonally,  especially  in  endotheliomas  and  poritheltomas,  the  mass  is 
extensively  infihrateil  wiUi  pijjment  which  is  ^ometinn-s  derived  from 
blood ;  these  ncajilaDnia  mo  gciit'niUy  very  Ya:M.'uliu'  and  i^oft.  The  enilo- 
tboliomas  niHy  preaeiit  a  mixed  hiHtologicid  piciuru,  in  whicli  the  foutiu-ofi 
of  sarcoma  ami  oarcinoma  are  both  preaeot.  I'nlike  the  lijtomas,  these 
tumours  are  more  frequent  in  mules,  and  although  iiMmlly  mot  Miih  in 
adults  are  not  iinknon'ii  nt  an  early  ago.  A  doubtful  histor)'  of  injury  is 
fidmfitimee  obtaimibie. 

It  is  not  umisual  to  find  the  peritoneum  in  tlip  immediate  neighhmir- 
hood  of  lliese  growths  exliibiting  a  moderate  amount  of  chronic  inHam- 
matory  changt^t  whereby  adhesions  of  VHrt'ing  fn-mnesa  are  established 
between  the  maws  and  adjacent  structures,  especially  to  the  parietal  layer 
of  the  serous  membrane  ;  but  the  peritonitis  is  strictly  limited  to  the  jvirta 
concerned,  and  is  (|uitc  secondHiy  and  eubonlinate.  C'ontni^ted  with  the 
non-niali^naiit  gmwthii  in  this  region  the  sartximus  interfere  with  the 
abdominal  <nrc:uUtifin  fai'  more  seriously,  as  may  lie  8C4!ti  by  the  grt»it 
distension  of  the  superficial  veins,  ami  alsto  by  the  more  fre(|uent  presence 
of  an  ascites,  which  may  be  considerable,  or  of  an  oedema  of  one  or  both 
lower  limW. 

Stffrtx  nnd  Sffmptoms. — Apart  from  the  manifissUitions  of  general  mal- 
nutrition, wasting,  anaemia  and  failing  strength,  which  are  determined  by 
these  growths  wherever  situated,  titers  will  be  spti-itd  tiigns  and  symptoms 
more  w  less  distinctive  in  character,  due  to  their  size  and  position,  and 
to  this  extent  available  for  diagnostic  purposes. 

The  retroperitoneal  tumours,  in  their  extension  for^vards,  of  necessity 
tend  to  displitce  the  kidneys,  pancreas  and  intestines  laterally,  as  do  the 
previously  described  solid  giowths  in  this  situation ;  likt-  thcin  also  they 
frerjucntly  retain  the  descending  colon  in  close  adherence  to  tbcir  anlerior 
surface,  a  circumstance  that  explains  the  variable  character  of  the  per- 
cussion note  obtainable  over  the  most  prominent  jwrl  of  the  ma&s,  accord- 
ing as  the  Hnwel  i>t  or  is  not  distenrled  with  gas.  Owing  to  the  more 
extensive  attanbrnent,  and  the  situation  from  which  tliey  spring,  these 
growths  are  more  fixed  than  the  other  varieties  and  move  init  little  under 
maTii|)ulatioii.  On  seventl  occasions  the  right  kidney  has  lx*en  found  to 
be  coiigenitally  misplaced,  lying  on  the  pcUn'o  brim. 

Omental  saiTom-is  for  the  most  ]»art  form  hard,  flattened,  smooth,  or 
slightly  irregular  masses,  sometimes  appearing  to  consist  of  two  or  more 
separated  |)ortions,  scarcely  if  at  all  tender  and  seldom  painful,  situated 
mainly  to  one  side  of  the  middle  line,  a?id  rather  oftcncr  to  the  right 
below  the  level  of  the  liver  from  which  they  are  more  or  less  distinctly 
separated  by  a  band  of  resonance  due  t<>  the  transverse  colon.  The  lower 
m.-trgin  is  plainly  to  t>c  fell  a&  a  thin  edge,  and  the  whole  tumour,  which 
is  freely  movable,  e«|>eciallv  from  side  to  side,  feels  quite  uiijKrficial  and 
is  uniformly  dull ;  unless  on  deep  percussion  M'hen  a  snbresonant  note  is 
elicited.  Such  a  lumnur.  says  Sir  ¥  Treves,  "  is  one  of  the  most 
characteristic  of  abdominal  swellings,  and  feels  Like  a  cake  of  no  great 
thickness  moulded  to  the  cur?e  of  the  abdominal  wall"  (48). 


Those  fiarconutft  which  grow  in  the  Tncsentcty,  like  the  precediu^ 
tre  very  moviililu  tinle'^  the  |Ktriotal  ndhesions  bo  exUTinive ;  and  thej 
prefembly  occupy  a  position  in  the  iiiiddle  line  just  aImvc  or  below  the 
iimhilivus.  In  shape  they  t«nd  to  Iw  globular  rulher  than  Hat  and,  (clt 
through  the  coiU  of  intestine  before  tliey  are  suAiciently  large  to  rencti  to 
the  Kurfiice,  they  have  much  of  the  character  of  a  tenius  thick-walled  cygt. 
Coincident  with  his  discovery  of  the  abdominal  tumour,  or  preceding; 
it,  the  patii^nt  may  complain  of  vague  ahilominal  uneasinesB  with  n 
general  sense  of  ill  heAlih,  colicky  jwiins,  nani^ea,  sickness  of  an  irr^^Ur 
charucliT  and  {oas  of  appelile,  and  of  that  feeling  of  weight  and  sinknii; 
so  commonly  osswrated  M-ith  abdominal  disturlKinco  with  or  withmil  a 
tumour.  Snch  ttymptoms  which  are  in  no  mnm  cliaracterialic,  and  an 
apt  to  be  set  down  to  a  gastro- intestinal  indigestion,  tend  to  {irtJgniB 
in  spito  of  remedies  until  the  recognition  of  the  tumour  ex^ilnins  the  eou- 
dilion.  Gradu:illy  a  deep-seated  pJiin  in  the  belly,  iK.'reoptible  mow 
"from  the  front"  than  "from  the  back."  as  the  patient  may  cxpren  iu 
Ijocomes  a  marked  feature  in  the  retroperitoneal  growths ;  or  it  may  Iw 
that  for  this  symptom  relief  i«  sought  before  the  detection  of  a  tumour. 
lAter,  as  the  growth  becomes  htrger  and  more  pereeptihle,  varioiu 
prttsure  reaulta,  especially  i-eferable  to  the  bou-eU,  are  liable  to  occur ; 
and  conqbipation  amounting  to  almoet  complete  obstruction  may  bff 
eslJililished. 

Secondary  Malignant  Disease. — Tliis  may  be  either  carcinomatutii 
or  sarcomatoiia,  but  from  the  greater  nnml>or  of  primary'  carcinomas  in  the 
abdominal  viaccra  secondary  peritoneal  growths  of  this  character  arts 
more  frequent  than  sarcoma.  Although  carcinomaLoua  nffeetions  of  iIm 
glanduhu'  strucLurcM  of  the  alxlumcn  are  of  fairly  fretpient  occurrence, 
implication  of  the  peritoneum  soenndary  thereto  i»  not  so  common  a» 
might  be  supposed.  It  \r  by  extension  of  the  growth  fmm  the  diseased 
viscus,  as  well  as  by  secondary  infection  by  way  of  the  lymphatic  veee«L% 
that  the  serous  membrane  is  implicated,  and  probably  the  ovaries  are  the 
commonest  source;  less  often  the  stomach,  intestines,  liver,  gall  bladder, 
and  pancrcjis,  and  veiy  rarely  the  oesophagus  or  breast.  Once  the  serosa 
is  in^'uded,  its  Coats  pointed  out,  ))artic1cs  of  the  tumour  may  l>e  carried 
about  to  ditfereni  jiarts  of  the  cavity  and  into  the  subserous  ti;a«ut>  also ; 
the  resulting  gi-owths  are  then  really  subpoi-itoneal.  and  covered  by 
an  nidiroken  layer  of  soroiu  membrane.  Secondary  carvinontA  faith- 
fully reproduces  the  microscopic  structure  of  the  primary  timioiir. 

FrcqueHCi/ — .•///*• — Srx. — Tnwtworthy  statiHtica  are  wanting  to  enablr 
any  definite  statementH  to  be  made  as  to  the  frequency  of  [leritoneal 
nuilignant  disease,  whether  primary  or  secondary.  For  lack  also  of 
precise  flgures  the  relative  incidence  of  the  diseiUM.?  iu  the  two  mkm 
cannot  be  positively  stnted^  although  from  the  frequenry  of  ciuicer  nf  the 
pelvic  repnxluctivc  organs  it  would  seem  to  be  commoner  among  womea 
As  regards  age,  it  is  mairdy  a  disease  of  middle  and  later  nuddle  «|^ 
though  not  unknown  in  the  young. 

Moriid  AnatoiHjf. — ^The  general  appearance  of  growUis  of  this  charactar 


mries  miicli.  Scattered  aver  the  peritoneum,  visceral  And  parietal,  and 
Bnmet.imcB  also  invading  the  ploiinui,  are  niimorons  sntall  flAttened  noduleA 
varying  in  size  from  a  giaiii  of  sand  to  a  pea  or  even  larger :  they  are 
8omotime»  |jednnculatecl  and  in  oliisieia.  As  a  secondary  infection,  iiccord- 
in^  to  Fcnwick,  this  tann  of  carcinoma  is  met  with  more  often  na  a  Ke<iiiel 
of  cancer  of  iho  gall  bladder,  pancreas,  or  ovaries.  l>r.  Hehb  has  rororded 
I*  case  in  which  it  was  secondary  to  a  similar  cfmdition  of  the  right  pleura. 
'Funwick  has  alao  drawn  8j>ecial  attention  to  the  mesentery  and  meso- 
colon aa  twing  moflt  aftectorl.  with  the  result  that  they  become  mnch 
puckered  and  contracted,  and  drag  the  inte«iince  backwards  towards  the 
spinal  colimin 

In  another  group  of  caacs  the  new  growth  forma  large  masses,  the 
ouientnm  Iwtng  the  special  seat  of  morbid  change,  becoming  convnrt<^d 
jinto  a  cord-like  tumour,  of  a  variable  degree  of  hardness,  hnng  across  the 
Abdomen,  below  the  transverse  colon.  It  i»  eclduni  confined  to  this  struc- 
ture, however,  numerous  nodtdea  of  diiferent  size  being  spread  alraiit  the 
pcritoneid  ca\-ity  ;  often  also  with  scattered  miliary  fonnations,  as  already 
dcscnlK**!. 

A  third  form  in  which  malignant  disease  of  the  {writoncnm  occurs  i» 
that  dunominatod  "colloid  cancer."  Concerning  the  exact  nature  of  this 
disease,  and  especially  of  its  mode  of  origin  and  relations,  much  remains 
tn  be  leame<l,  U  forms  the  largest  aMominal  tumours  with  which  we 
are  acquainted.  I'rof.  Osier  mentions  one  weighing  over  100  lbs.  lu 
sti'ucluro  the  new  growth,  which  tends  to  invnde  the  entire  jwritonoal 
cavity  and  its  contents,  consists  of  large  alveoli  bounded  by  a  connective- 
tissue  framework,  and  containing  a  homogeneous  colloid  matter  with 
occasional  indications  of  epithelioid  cells  singly  or  in  groups.  While 
the  bulk  of  the  malorial  is  of  this  soft  gluey  character,  it  fills  the  contain- 
ing spacra  so  tensely  as  to  foim  tumoui-s  of  very  considerable  hanlness. 
Although  some  of  these  growths  are  primary  and  probably  derived  from 
the  Wolffian  body,  and  ai-e  endothcliomatons  or  myxosarcomatous,  others 
are  rrjilly  secondan,-  to  carcinoma  of  some  viscus,  proliably  of  the  stomach 
or  intestine;  while  the  cellular  constituent  tissues  of  the  gi-owth  and  tho 
stroma  undergo  a  mucoid  or  colloid  degeneration  luitil  spiLCea  large  enough 
to  be  visible  to  the  naked  eye  are  formed. 

The  condition  of  the  |>eritoneum  in  these  eases  is  noteworthy.  WTien 
the  growth  in  mainly  of  a  disseminated  miliary  character  the  serous 
membrane  i^  much  thickened,  sometimes  to  an  enormous  extent;  |>urtly 
from  a  diffuse  inSltmtion  of  the  membrane  by  carcinoma,  and  pj»rtly 
from  an  aasociatorl  intlammatnry  new  formation.  Reference  has  been 
already  made  to  the  contraction  of  the  mesenteries  which  may  result  from 
this  thickening,  and  u>  the  displacement  of  tlie  intestines  which  ensues. 
Even  in  the  alisence  of  this  condition  peritoneal  adhesions  between 
adjacent  viscera,  or  between  them  and  the  parietal  layer  of  the  serous 
membrane,  are  almost  always  to  be  found,  with  the  result  of  an  luihesive 
peritonitis  determined  by  the  new  growth.  The  extent  to  which  they 
are  carried  is  extremely  variable  ;  sometimes  they  mat  the  various  ports 


together,  eapecially  in  and  about  tho  pelvic  cavity,  into  inextricable 
maasefi.  Usiuilly  alao  there  is  some  eflTitsion,  n  few  ounces  or  manv 
pintti  ;  in  the  miliaiy  form  it  is  very  considerable  in  amount.  The  Auid 
presents  the  onliriary  characters  of  an  inflammaton,'  exudation  or,  u  » 
often  the  aise,  it  k  hAeranrrhagic.  Sometimes  it  haa  been  chylous,  nnd  » 
reiimrkflblo  wuse  of  secondary  niiliury  wucinoroa  of  ilie  periUineiim,  caiuin^ 
engtji'gL'ineiit  :iiid  rupture  of  the  ine.tentHric  lacteals  with  chylous  a^citci. 
is  recordeil  by  Fenwick.  Chylous  hulhie  were  also  R«»en  in  the  incestiiud 
subraiicosa.  More  often  tho  milky  character  is  due  to  fat  and  not  tA 
the  escape  of  chyle.  Leyden  and  Schaudinu  described  amoebic  orgnnismi 
in  the  elusion  of  cases  of  malignant  discJise  of  the  {Kritonoum  under  the 
mime  of  LftfUmn  fftfmmijMira  ;  their  protoximn  natnre  is  dimbtful,  and  thi> 
al>8ervation  requirea  contirmation.  The  mosenterio  and  reiropcrituntul 
glands  ai*e  often  unafTccted.  or  only  very  slightly  enlarged. 

CUmc^i!  Charades. — The  usual  ieittures  of  malignancy  are  exhibited  in 
a  supreme  degree  by  moat  cases  of  pffritoneal  caiicar;  sinee  in  addition  u 
the  evil  intlnence  of  the  growth  itself  there  i&  usually  alno  a  direct 
interference  with  the  digestive  and  aljsorbcnt  oi-gnns. 

Ah  in  commonly  the  case  in  aljdominal  cancer,  whnti'ver  the  or^^ 
primarily  affw^teti,  the  onset  is  vague  and  in&idiouK — a  general  senM  uf 
failing  health  and  bodily  weakness  rather  than  any  definite  nymptomfl 
being  the  earliest  phenomena  observed.  Moroovcr.  it  ii  practically 
impf)it8iblo  when  the  growth  is  secondary,  as  it  usually  i«,  to  discrimiiwto 
between  the  manifesiationa  of  the  primary  affection  and  those  due  to  the 
peritonojil  implication.  Neither  at  the  outlet  nor  in  the  rourwi  of  the 
disease  is  jiain  by  any  meaa^  a  <:on^unt  or  often  a  serious  symptom. 
OceasiuTially  atUtcki;  uf  griping  ami  eolic.  often  aceuni]iaiiied  by  llatulcneTr 
may  Ite  succeeded  by  considei-abic  intervals  of  complete  freedom  from 
more  than  a  little  abdominal  discomfort.  Ilut,  on  the  other  hand,  in 
Aomo  cases  pain  is  a  prominent  and  almost  a  constant  symptom  through- 
out :  and  the  exact  rea*Mm  for  the  differences  in  this  respect  remains  to  be 
found.  Tenderness  also  is  variable  in  extent,  but  iooner  or  later  it 
usually  appears.  The  temperature,  which  incline*  to  be  subnormal,  may 
exhibit  eicacerbatioua  which  are  attributed  tou  slight  spread  of  peritutiitifi, 
esjiocially  if  thoy  occur  after  tapping  the  alMlomen.  All  degrees  oi 
digestive  disturbance  are  oljeencl ;  the  appetite  is  capriciotui  or  wanting, 
and  oven  at  first  is  rarely  well  niaintjiincil.  Constipation  is  tht;  nilr  and. 
det'unnincd  as  tt  is  by  obstructions  uf  the  intestint-  from  thi'  prc«v»irD  \A 
tumours  and  fluid,  from  stricture  of  iu  lumen  by  new  growth  in  its  walU 
or  frf>m  twiattnga  anil  displaccraenta  due  to  contraction  of  the  meftenieiTi 
is  ofl«n  most  obstinate.  Later  in  the  progress  of  the  case  an  intrACUblf 
diarrhoea  may  sot  in  and  h:uten  tho  fatal  cud ;  or  attacks  of  diarrhoM 
may  alternate  with  constipation.  Vomiting  is  sometimes  mut  with,  tlw 
m:dnntrition  induced  by  the  deficient  nourishment  iidded  to  the  fi]iodlic 
clfect  of  the  gi-owth  induces  a  wcaikncss  and  fatigue  markol  fri>ni  (he  firM, 
and  it  in  this  coiulition,  indeed,  which  may  be  the  fimt  to  atti'uct  atten- 
tion to  the  real  state  of  the  pBlient.     Soon  it  it  accompanied  with  aa 


increasing  loss  of  weight,  anaemia,  aiKl  the  invasion  of  n  characteristic 
cachexia,  symploms  which  steadily  progress. 

The  phfsical  iiffna  will  ncccssurily  vary  with  the  size  and  sittuition  of 
the  growth,  the  presence  m-  alwcnce  of  a  vistrerul  tumour,  the  extent  of 
the  ascites,  and  the  pressure  ettects  to  which  these  ronditiona  give  rise. 
"Wlicn  the  new  formations  .-ire  entirely  of  a  miliary  charaetei'  they  cniinot 
be  detccteil,  and  their  prcstniec  cun  only  be  inferred  :  and,  since  in  such 
casos  there  is  extreme  Jiscites,  the  nature  of  ihe  malndy  may  he  orer- 
looked  ;  hut  when  the  nodules  aitain  an  appreciahle  size  thoy  may  Im?  felt 
with  vmying  distinctness  through  the  emaciated  aUiomiDal  w;dl,  more 
e3[)eciuHy  those  wliich  have  farmed  on  the  parictjil  fieritoneum  or  are 
adherent  thereto.  The  facility  with  which  the  ahdominal  contents  can  he 
palpited  will  necessarily  dopend  in  great  measure  on  the  amount  of  the 
ascitos.  The  omentum,  which  is  rarely  free  from  the  new  jfrowth.  often 
foims  the  largest  and  bcst-rccugnisod  tumour  :  it  is  thickened  and  roiuided 
in  shafie,  sometimes  iwrtially  hrokeri  into  two  or  three  masses,  or  flattened 
an<l  moulde<I  to  tlio  curve  of  ihe  anterior  wall  nf  the  helly.  The  greatest 
dittereritfi  exists  ;is  to  the  range  of  mobility  of  the  tumoiu-s,  but  their 
tendency  is  to  become  Gxed  by  ]]eritunc»l  adhesions.  Urdes.s  the  dis- 
tension from  fluid  be  extreme,  when  a  general  doll  note  will  be  obtained 
by  percussion,  the  resonance  over  the  abflomcn  is  irregidarly  distributed 
in  accordance  with  the  size  and  situation  of  the  tumour  or  tiunoiu^. 
Fenwick  has  i)arLicu]arly  di-awn  attention  to  the  dulness  along  the  course 
ofth<;  colon  in  those  cases  in  which  the  intestines  are  retracted  to  the  spine 
by  a  thirkened  and  shrunken  mesentery  ;  and  not  only  are  the  Hnnks 
then  dull,  but,  on  placing  the  patient  in  the  ^nu-pectoral  position,  the 
usually  resonant  ai-e:i  below  and  to  the  outer  side  of  the  kidneys  is  dull 
on  one  side  or  on  Iwth.  Considerable  irregularity  in  the  contour  of  the 
surface  of  the  alxlomen  is  rcndere*!  more  apparent  by  the  wasted  iniegii- 
mentA.  A  character  Is  tic  apt>earance  is  that  presented  by  the  umbilicus, 
the  skin  around  it  being  sometimes  red  and  much  thicke-netl.  The 
inguinal  glands  are  frequently  enlarged. 

The  dnratioii  of  the  disease  after  the  existence  of  the  growth  h;u* 
l>een  recognised  rarely  exceeds  six  months,  and  sometimes  it  is  much 
shorter :  the  miliary  variety  is  especially  acute  in  its  course. 

TtiH  diagnosis  of  the  nature  and  situation  of  these  malignant  gTfiwths, 
whether  priniary  or  secondary,  and  their  disiiuciiou  from  other  intra- 
alxluminal  abnormalities  are  often  difficulL  Bcforu  the  poritoiie&l  tumours 
can  be  detected  by  physical  examination  a  diagnosb  uf  uuiligniuit  disease 
cannot  ]>e  matle,  though  it  may  be  suspected ;  especially  if  a  visceral 
growth  be  known  to  exist. 

Tlic  miliary  foi-m  with  its  con!»ider»ble  ascites  ami  absence  of  palpable 
tumour  may  be  raistiken  for  hepatic  ciiThosis,  but  the  history  of  the  case 
and  the  habits  of  the  patient  must  be  consiiiereil.  In  the  latter  affecrion. 
also,  the  alxluminal  dititension  is  usually  greater  and  the  enlargement  of 
the  superficial  veins  much  more  marked,  ouing  lo  the  direct  interference 
with  the  venous  return. 


\Vlien  a  definite  solid  tiunour  can  be  Uetuctcd  vmioua  are  tbe  coa- 
ditione  for  which  it  ma.y  be  mistaken.  Of  these  a  faecul  accumnlAttun 
may  closely  resemble  an  oiuenlal  growth  ;  ftml  it  may  not  be  until  aft*r 
scvoral  lar;^e  ensmaa  buvc  been  lulministertKl  (which  in  all  such  cosee 
»huuUI,  unless  g^KKl  rcHSOii  to  the  ittintniiy,  1>e  au  iiivariable  preliminmry) 
thHt  whAt  is  tUecul  C!m  be  dii«tinguighL«(l  from  what  ii  not.  Aii  Dflucat«d 
touch  may  detect  a  greater  hartliiui>s  ntid  uniiormity  in  the  growth  tiun 
in  the  scybalous  masses,  but  this  quality,  even  if  present,  is  nob  alwayi 
to  be  relied  upon,  and  tenderness  may  aocompajiy  or  l>e  absent  fnim  luch 
disorder.  In  women  malignant  disease  of  the  peritoneum  is  proljabtjr 
most  often  confounded  with  cystic  or  sonii-eyslic  growtli*  of  the  ovary  or 
broad  ligament ;  and  a  vaginal  (fxamination  should  nut  Ite  omitted. 

Both  the  retropfritone.'il  and  omental  growths  arc  apt  to  be  mistakea 
for  renal  tumours,  and  the  relation  of  the  dull  to  the  resonant  ar&u 
favours  the  error.  When  the  mass  is  movable  and  of  no  great  size  its 
greater  range  of  displacement  from  side  to  »idu  may  help  to  disljoguisb 
it  from  a  movable  kidney,  the  mobility  of  which  is  rather  in  on  up-aod- 
down  direction ;  and  this  distinction  is  of  service,  inasmuch  as  the 
omental  and  mesenteric  growths  present  in  many  respects  a  close  re- 
semblance to  the  dislocattKl  viacna. 

The  distinction  between  peritoneal  cancer  and  tuberculous  poritonitH 
is  often  harri  to  make.  There  are  the  same  fulness  of  the  ahdomrn. 
modonitc  ascites,  the  very  slight  mobility  of  the  fluid  which  is  circuni- 
sei-ibed  by  the  pre.sunce  of  adliesiuii-s,  an  omental  tumour,  and,  4rr>' 
commonly  also,  palpable  nodules  distributed  over  the  alMlomen.  Th« 
removal  of  the  fluid  does  not  facilitate  the  diagnosis,  which  muAt  <l(.*petHl 
upon  other  circumstances,  such  as  the  ago — the  tuberculous  disease  beiop 
much  more  freiptent  in  children  and  young  persons  ;  the  presence  of 
tubercle  in  other  organs  ;  the  steady  progress,  and,  as  a  nde,  shorttir 
duration  of  the  m.ilignant  disease — the  tuberculous  afTection  being  often 
marked  by  peri™U  of  quiescence  or  even  of  partial  improvemL-nt,  A 
discharge  of  pus  from  the  umbilioiis  is  strongly  in  favour  of  tul>orcuKuu 
peritonitis ;  on  the  other  hand,  red  nodidar  swellings  in  this  locality 
suggest  carcinoma.  Sometimes  tultercle  IjuciUi  or  grou[;s  of  cancer  cells 
may  be  fuuud  in  tlie  exudate  withdrawn  by  aspiratioit  Dock  conaidoml 
that  some,  but  not  altAoliite,  diagnnstic  value  nuiy  be  attached  to  ibe 
greater  number  uf  cells  shewing  mitosis,  whii^h  is  oft<u)  atypicul,  twing 
found  in  the  serous  ofTusions  associated  with  carcinoma  tbait  wtth 
tuboix'ulosis.  But  with  every  care  and  with  skilled  observers  the  diagnoiii 
may  remain  doubtful. 

The  pr'hpwm  of  these  tumonrs  is  invariably  grave ;  if  left  alone  ib^ 
run  a  course  of  but  a  few  mouths  after  their  tirst  recognition  ;  iukI,  iinlrw 
quite  small,  their  removal  is  either  inipussible.  or  the  attfmjit  wiH 
pi*())Nil)ly  hastcD  death.  Yet  tliis  is  not  always  m)  ;  Llobet  rerurds  a  aum 
of  complete  recovery  after  removal  of  a  mesenteric  sarronia  togdher 
with  a  considerable  piece  of  small  intestine  to  which  it  was  uiMijaaaUy 
adherenL     A  diminution  in  size  has  been  somelimos  ubaerved  after  a 


aiinple  uxploralory  luttfirotomy.      Cosw  have  been   rt'corded  by  Ci-cig 

Smith  &n<j   uther^  iti   M'bich  ihe   Hbdumon  h;i8  bi-en  opened  aii<t  .'lu  in- 

►  opcivihle   and   ,ap(«irently   malignant    tumour   foiiml,    an<i   yet    contpb'te 

di.snp)ianniticti  hi\s   followed.     It    is   pro1>ablc   ihnl   these   rumours  are 

inlhimniator}'- 

Aiiodynu  applieatioiia,  »  judicious  use  of  morphia  iulenmlly,  due 
i«ltoniiun  to  the  bovcis,  and  the  adminiiitration  of  the  most  dij^cstiblo 
jid  nutritious  did  are  the  Bole  mcaiia  of  (rtatment  at  our  difipoml. 


Cysts.— Ileferenco  hii«  been  made  to  the  liability  of  certain  growths, 
especially  the  si^rcomaii,  to  undergo  cystic  change  ;  and  this  may  some- 
times  he  so  extreme  aa  to  give  rise  to  a  tumour  which  ia  mainly  compftsed 
of  rvBtft,  the  iiTi(lflge.iierat«  Hmker  ]>artH  forming  hut  a  rcLitively  Hmall 
portion  of  the  miiaa.  Besides  these,  however,  cysts  of  various  kinds  nre 
ocewsioimlly  to  l>c  found  in  connexion  with  the  fieritoneum  or  its  bu>>. 
jucent  tunnective  tissue  ;  of  some  of  these  the  pr^ciso  nature  and  mode 
■of  origin  are  obiicure,  though  others  are  sufficiently  definite  in  character. 

Hftftatul  C^fo.  —  KjVA-  art.  "Hydatid  Disawe,"  Vol.  IL  Part  II.,  p.  'J76. 

UttiiouI  Vyitis.  —  Cysta  of  this  class,  which  inaamuch  as  they  are 
lOratomaa  are  spoken  of  as  embryontas,  M'ith  their  chanicLeHstic 
to  of  fatty  matter  and  hairs  entlosed  in  an  epithelial  lined  stnicturo 
homologous  with  skiti,  are  sometimes  met  with  attached  to  the  peritonea] 
membrane  and  growing  into  the  cavity,  or  in  the  retroperitoneal  tissue. 
Tlio  latter  are  proljably  the  more  fretjuent,  and  are  deYelo]>eil  in  patients 
«f  both  sexes  behind  the  rectum  ;  sometimes  they  grow  to  a  great  size 
and  extend  upwards  behind  the  serous  membrane  as  high  jis  the  umbilicus, 
causing  considerable  displacement  of  the  adjacent  viscera.  As  Mr.  Hlimd- 
Sutlon  points  out,  those  met  with  in  this  situation  may  be  deniigerous. 
The  intra.p<fnt4itieid  dermoids  may  b«  very  numerous,  the  result  of 
secondary  infection  of  the  membrane  from  ruptiu'e  into  the  serous  sac  of 
an  ovarian  cyst  of  the  same  character.  Such  tumours  rarely  attain  a 
large  m/e,  and  "  may  take  the  fonn  of  minute  grannies  on  tho  peritoneum, 
each  of  which  is  furnished  with  a  tuft  of  delicate  lanugo  like  hair,  or  nmy 
hang  fi-<>m  Ihc  under  surface  of  the  liver,  or  form  clusters  like  cherries 
upon  a  branch,  or  be  embedded  in  adhesions  l:)eLween  coils  of  intestine  " 
(44).  Such  growths  are  exceedingly  rare.  Very  largo  single  cysia  of 
this  variety  have  also  been  met  with  contj»in;ng  several  pounds  of 
sclvtcoous  nuiltor  with  hair.  Some  of  these  have  doubtless  originated 
behind  the  perltoneiun,  and  extended  Ijetween  the  layers  uf  the  mesentery  ; 
but  others  have  been  found  attached  to  the  omentum,  and  Mr.  I'oran 
■irongly  of  opinion  that  the  latter  are  really  ovarian  in  origin,  "  but 
become  adherent  to  other  structures  and  then  separated  fi-um  their 
pedicles"  (11).  Like  dermoid  cysts  generally  these  tumours  are  very 
uncertain  and  irregular  in  their  growth,  and  after  years  of  qniesrenre  they 
may  iiicreasti  nijiidly  in  size-  As  the  re-sult  of  coniami nation  from  the 
intestine,  lo  which  they  may  I>ecomc  adheix^nt,  they  are  liable  to  sup- 
purate :  and  nuiy  theti  burst  into  the  ImwuI.  the  vagina,  or  on  the  surface 


of  the  umbilicus.    lo  rare  instances  these  teratomas  txmy  become  malignant 
(Muntgoraery). 

Ctfuis  fif  I)fiuM/ul  A'*i/«r/. — Scattered  throiighnnt  medical  wnitings  are 
many  recorrls  of  cysts  conneciorJ  with  thi*  mesc-uijjries,  omenta,  peri- 
toneum, or  8ub{>eritoiic>ul  tis-siio  ;  not  sufficiently  numerous,  huvrevct,  nor 
(loscniHtd  nith  Hufhcieut  dulnil  to  pennit  uf  oxiict  classitlcatioii  or  of 
oomploto  recognition  of  thoir  character  and  origin.  They  were  fi-e<|ucntly 
deaigiiate4  ils  "  by<lali>I,"  a  iiamf  which  formerly  had  a  wider  meaning 
than  its  present  roatncted  Jipplication,  and  this  temls  U>  confusion  ;  but  il 
im  also  pmbattle  tliat  snmc  M*nrQ  ritally  ateiiln  ocb)no4^ot:ciiit  cvaUt ;  thwK 
might  Ite  (k'tected  by  the  laminated  character  of  the  wall  and  the 
peculiar  nature  of  the  confined  fluid,  even  iD  the  absence  of  acoHcts  and 
hookiet«. 

Other  cysts  of  tbia  indeterminate  group  proljably  originate  from 
ol>strnct<Hl  and  <Hlate<l  lymphatics.  Such  have  lieen  met  with  in  the 
sul*stance  of  the  omentum  (the  other  tissues  of  which  haxHug  more  or  le« 
disjiplJCiireii),  where  they  form  pmliuiculale^l  clustoi-s  of  ovoid  or  pyriform 
Utdics  r'-sembliiig  buricLca  of  ;;r-a[K.'a :  examples  of  which  havu  licen 
recorded  by  Mr.  Cripps  and  by  Mr.  Berry  :  or  they  may  appear  n&  elon- 
j(atod  cylindrical  swellings  several  inches  in  length  and  of  the  diameter  of 
the  finger,  and  uontain  a  clear,  yellowish,  slightly  viscid  albnminoua  fluid. 
Closely  similar  tu  thesic,  if  not  identical  with  tbem,  lU'e  ihu  mpsonterie 
cysts  which  ccint;un  cbyle.  CVmRidemble  ertmions  of  chylous  fluid  have 
been  mot  with  between  the  layers  of  the  mesentery  or  in  the  ret rojteri tone*] 
tisBue.  due  probably  tu  rupture  of  one  or  more  chyliferou*  voAKida,  vhich 
form  large  swellingH  containing  several  pints  of  fluid  (39).  Such  tiimoura. 
however,  ara  not  tnie  cyst«,  since  the  fluid  is  not  contained  in  a  verr 
definite  membranous  sac,  but  within  the  accidentAl  buimdaries  of  the 
surrouiidiiLg  tissue.  Sometimes  the  containing  sac  shows  tmcca  of  an 
endothelial  lining  in  placets  ;i3  if  the  cyst-s  had  originated  from  rt*teulion 
in  distended  Ucteiils  or  in  the  receptaculuni  chyli.  By  some  these  airnc- 
tures  are  regiu-dod  as  embryonic  (Fawcetl).  Similarly,  cffubiona  of  blood 
(haematoma},  the  result,  of  injury,  may  be  found  in  the  same  aituatjnns. 

Exceedingly  thin-walled  cyste,  of  rare  occurrence  in  the  omenttiin  and 
alao  in  the  subserous,  tiasue,  are  descrilied,  containing  sometintt^  BevenU 
pinta  of  clear  serous  fluid.  The  wall  itself  t-onsisita  of  a  delieatti  i-unnrv~ 
tive  tissue,  without  any  evidence  of  an  epithelial  lining.  No  adequate 
explanation  has  lieen  given  by  the  natui'e  of  these  cysts,  although  ther 
also  have  been  looked  upon  as  embr)'onic,  and  the  remains  of  the  W'olffimi 
body  has  been  held  to  be  the  stArting-point  of  some  which  arc  retro- 
peritoneal (Lockwood).  Othem  are  au]>|)osi>d  lo  be  devclopc^l  from  tiie 
lymphatic  glinds  or  vessels — i-jivi'rrinus  I iiuph angioma.  In  some  cose* 
the  cyst-wall  conudns  plain  muscular  ft)iri-s  and  it  is  suggested  that  such 
are  deriveil  from  diverticula  of  the  intestine,  the  communication  mth 
which  has  Iwcrme  oblitcrateJ  nnd  the  mucous  nicmbrnne  shed.  Xa 
essential  dilTerence  in  nature  seems  to  exist  between  the  serous  and  rhytuoi 
cysts,  the  character  of  the  content-s  Iieing  indifierenl.      Occnsionollj  ■ 
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InnculAted  cyst  appenn  to  have  originaiod  from  one  of  the  appendices 
epiploicsc. 

Tboiigli  rai-c*  a  luniilwr  of  uraehal  eysts  huw  1>eeii  de5crilH»l  (14);  tlit* 
cyst  iifiually  liea  iti  from  of  the  iMritODeum,  Imt  froto  persietence  of  the 
mesentery  of  the  iimchus  ihe  cysit  mny  project  inirftperitorieally  (l)elore 
and  Cotte).  The  "Alhtntoic  cysts"  rlescribod  by  Lawson  Tait  api>enr 
not  to  l>e  of  foetal  origin,  but  to  be  examples  of  lucaliaoil  tuherciilmis 
peritonitiB  (14). 

.Some  of  the  encysted  collections  of  eerous  fluid  which  occur  in  the 
peritoneal  ravity.  mid  hIsu  (us  there  is  good  reason  to  suppose)  in  the  sac 
of  tlifl  great  omeiituiii,  aiv  itttlaniinatory  in  origin  and  are  really  Hue  to 
locjilised  iveritonitis,  tho  Huid  being  confined  by  the  formjition  of  nrlheD)on<i. 
Those  met  %vith  in  the  lesser  iwritonenl  cavity,  often  hjiemorrhagic  in 
churacler,  arc  usually  connected  with  Uiscaec  of  Iho  puncreas. 

Ciitiifiil  Chantders  vf  the  Pentonenl  Cf/sts. — The  8i;;ns  and  symptoms  of 
these  abdominal  awellinf^ii  much  depend  upon  their  size  and  their 
situation.  Inasmvich  as  they  tend  to  intei-fere  but  little  with  tlie  general 
nutrition,  tlieir  existence  is  often  unauapected.and  is  revealed  nctidenlally 
during  life,  or  unexpectedly  after  death.  It  may  be  said  generally  that 
the  aymptoraa  to  which  they  give  rise  are  in  the  main  due  to  the  pressure 
they  exert  on  various  parts;  yet  even  these  often  amount  to  little  more 
than  a  vague  sense  of  discomfort  and  weight  Some  interference  with  the 
intetitiuHl  peristalsis  may  he  indnec^l.  even  to  the  extent  of  moderate 
obfitructicin,  ami  vomiting  sometimes  occurs;  or  micturition  may  lie 
rendered  diflieuli,  or  too  fi-wpiettt^  from  the  prc^nre  of  the  tumour  on 
the  bladder.  But  it  is  seldom  that  a  cyst,  however  tai^e,  leads  to  any 
uscittis  from  compression  of  the  portal  vein,  though  this  may  follow  when 
it  is  situate<l  in  the  small  omentum,  a  position  in  which  it  may  also  cause 
jaundice  by  olMitrncting  the  common  bile-iUict  When  the  abdominal 
cavity  is  greatly  tilled  by  many  hydatid  cysts,  the  diaphragm  may  be  so 
pushed  upniu'ds  as  scrionsly  to  embarrass  the  action  of  the  heart  and 
lungs.  Not  often  is  {Hiin,  or  even  tendenieas,  complained  of ;  and  the 
presence  of  these  tumours  rarely  leads  to  poiitonitis,  unless  evacuation  of 
their  contents  into  the  iwritoneal  cavity  should  occur;  and  not  always 
then.  The  occurrence  of  suppuration  in  a  cyst  is  usually  accompanied 
by  the  generrd  symptoms  of  llmt  condition — fever,  rigors,  and  sweating — 
to  a  greater  or  less  extent 

Great  variability  necessarily  exists  in  the  phijsiml  sujm  of  tumours  of 
this  class,  according  to  their  size,  their  situation,  and  their  mobility. 
The  last  characteristic  is  best  marked  in  the  smaller  and  medium-sized 
cysts  attached  to  the  omentum  or  mesenteries^  .ind  it  may  then  be  mani- 
fested to  H  considerable  degree.  Tlie  special  group  of  weseHtrric  cj/sd 
has  lieen  described  as  presenting  the  follou'ing  sigiui :  ti  fluctualing,  very 
mobile  tumour  near  the  umbilicus,  usmdly  on  the  right  side,  dull  on 
percut^'iion  except  for  a  band  of  reGonanee  over  it  due  to  the  intestine, 
and  surrounded  by  a  resonant  area.  The  existence  of  adhesions  will 
obnously  limit  the  range  within  which  the  swellings  may  Ix:  moved,  and 
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the  cysts  which  are  retroperitoneftl  teiul  to  Iw  quite  fixttd.  As  a  rul»  it  is 
rather  in  a  sidc-to-sirlo  direction  than  from  abox'e  and  downwnril  thnt  dt 
mobility  is  greatest.  The  foci  of  the  tumour  is  t^nse  and  ebistic,  but  it 
it>  not  nhvaya  eiisy  to  distinguu^h  a  cyst  from  a  solid  growth,  c«^peciaHy  ii 
it  he  <io«pIy  situu.t«l.  Fhictiiation  in  jiKrccptihlc  whtu  the  growth  ii 
large,  and  tho  characteristic  "  fremitus  "  may  \w  elicit^nl  when  a  hydatid 
is  near  to  tlie  surfaLO.  The  cyst  may  appear  smooth  and  luiifonn.  or 
nofhilar  and  irregular,  the  latter  l>eing  generally  the  case  with  bytUtid 
tumours. 

Tho  tlurtttum  of  these  vanom  forma  of  cysts  is  most  uiictirtain  and 
dilTiciiU  to  ascertaia  They  have  hoen  mot  ^^nlh  in  infanta  and  in 
young  ehildren,  as  well  as  in  adults.  The  time  of  their  onaet  can 
scarcely  ever  bo  known  ;  hut  aa  contmated  with  most  of  the  8otid 
tumours  of  this  region,  the  cystic  Bwellingn  are  of  far  longer  duration,  and 
indeed  may  ronukiu  with  little  or  no  change  for  years.  They  are,  how- 
ever, Ihible  to  supiniratv,  and  then  to  give  rise  to  more  active  and 
serious  symptoms  ;  or  tUey  may  burst  either  into  the  peritoneal  or  jiluutul 
cavities  and  net  up  grave  mischief  uf  a  eecondar)'  character. 

The  Ui'i'jni*su*  of  these  cysts  is  often  very  difficult^  Those  which  ar» 
deeply  situated  liehiad  the  peritoneum  may  bo  easily  miatakcu  fur  »uUd 
growths  in  that  situation,  the  fluid  character  of  tho  cont4.'nts  nut  being 
recognisable,  even  if  there  be  no  undue  thickness  of  the  abdominal  walls ; 
those  which  originate  in  the  [whia,  or  dip  down  into  it,  may  beoxctuably 
confounded  with  cysts  of  the  uvary  or  ita  ap^wndagea.  When,  however, 
the  tiiniour  is  single,  and  its  cystic  characters  are  recognised,  it  may  still 
be  impossible  to  assert  that  it  is  hydatid  in  nature.  It  is  t-ommonly 
recommended  to  puncture  the  sw^rlling  and  to  examine  the  fluid  Mrith> 
drawn  ;  but  apart  from  the  tact  that  a  procedure  nppArently  so  simple  u 
not  wholly  unattended  with  dungtT,  grave  ijrmptoms  and  even  death 
having  followed  from  an  exploratory  Uipping,  it  is,  in  my  opinion,  Wlter 
to  remove  the  tumour  at  once  :  it  is  always  liable  to  incrviise  in  size  aiul 
to  become  troublesome,  and,  when  free  from  adhesions,  the  openiioa  is 
accompanied  with  a  minimum  of  risk. 

W.  R  Allckik. 
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SUBPHRENIC  AND  OTHER  FORMS  OF  PERITONEAL 
ABSCESS 

By  T.  D.  AcLANH,  M.D. 

Two  distinct  forms  of  Si'BPHRKXIC  Abscess  are  met  with  clinically. 
Those  which  conUiin  piia  only,  and  those  which  contain  gas  as  well  as  pus — 
Subphrenic  Emfykma  and  Subphresic  PvttPNKUMOTHORAX.  The  term 
subphrenic  abscess  belongs  rather  to  clinical  medicine  than  to  the  more 
exact  nomenclature  of  systematic  pathology ;  but  it  is  analogous  to  other 
terms  which  denote  localised  peritoneal  inflammation,  of  which  the  most 
famiUar  are  pelvic,  appendicular,  pericolic,  perinephric  abscess.  It  is, 
however,  even  less  precise,  since  subphrenic  abscess  may  probably  be  due 
to  a  greater  number  of  causes  than  any  of  the  others,  and  the  symptoms 
to  which  it  may  give  rise  not  only  differ  widely,  acconling  to  the  position 
and  extent  of  the  lesion,  and  the  nature  of  the  exciting  cause,  but  also 
owing  to  the  frequency  with  which  thoracic  complications  occur.  The 
term  is  nevertheless  sanctioned  by  usage,  because  it  expresses  a  piitho- 
logical  complex,  which  is  of  unusual  interest  from  the  clinical  standpoint, 
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iivdti  tlioiixli  it  ^ivuH  no  pi-eciHC  itidiciitioti  as  to  the  real  nature  of  the 
fitlucliun  in  iitiy  particular  ciihc. 

History. — 'I'lio  niDro  iiccuruto  knowledge  of  the  conditions  which  lead 
up  to  Huliphntnic.  abMcuHK  and  the  symptoms  which  may  be  expected  to 
iirimi,  mii'in  t(i  date  from  the  year  1845,  when  G.  H.  Barlow  published  a 
jiapor  "On  Porfonitiun  of  the  Stomach,  with  Obscure  Thoracic  Symp- 
toniH,"  but  thu  iniiMirUiiicu  of  the  subject  received  little  recognition  until 
the  tippuiu'iuiuti  of  von  Loyden'ei  classical  paper  (40),  since  which  time  u 
gnua  number  of  muus  have  1>een  recorded,  and  the  main  symptoms  and 
patholo^  of  the  condition  have  received  general  recognition. 

Causation.   -With  the  oxut>ption  of  certain  cases  of  chronic  peritonitis, 
tlue   to   proii»ui"o   nr  aoniu   other  form  of   non-lmcterial  irritation,   it   is 
]tro1ia\)Io  that  all  casus  of  kK'alised  pentonitis,  and  certainly  all  cases  of 
poritonoal   absi-oss,  aro  excited  directly   or   indirectly   by   one   of   the 
l»;ilho^MU»tic   mici-o-organisms.  and  that  the  so-called  *'chemie"  cases 
(whii'h  aiv  not  ex|H)ri mentally  prwluced)  ai'e  due  primarily  or  secondarily 
to  bnt'torial  invasion.     Fur  this  reiisou  I  have  not  adopted  Xothnagel's 
I'laiwitii'utiun  of  the  causes  of  |H'ritoneiil  alwcesses  into  bacterial,  "chemic," 
and  niochanii-al.     With  ivjr.ir<l  to  this  particular  point,  it  has  l>een  shewn 
(•j;i)  that  tho  aKsorption  from  the  healthy  iwritoneal  surfjice  is  so  rapid 
that  thi»  alwoiu-o  of  Ivict^'ria  fi-om  tho  peritoneal  fluids  cannot  be  taken  us 
jHwitivo   ovidemv  that   they  Imvo  not  I^een  the  exciting  caus*r   of  an 
I'tUuion.     Orgtuiisms  ca^Hiblc  of  exciting  inflammation  have  Ite^-n   found 
by  Pr.  Uurhunt  in  the  omentum  ami  anterior  mediastinal  glands  ahhouiih 
thi'V  woiv  rtKiont   from  the  in'ritonoal  exudate.       Messrs.  Du.ijreon   a[i«i 
SiU'sicut  siip|xn't  this  view  k'I'Iw  p.  :i6\  and  arrive  at  the  conclusion,  after 
an  exhaustive  in»iuiry.  that  then'  is  not  sutticient  evidence  to  ju?tiiy  thi- 
opinion  tlvn   chemical  iicritoniiis  exists  as  a  clinical  entity  a^urt    I:tu: 
Ku-torial  iiiiivtion.      If  these  views  Iv  convot,  the  causes  of  subphrenic 
«l»s\v<s  and  other  t\>:'ms  ol  Uvalisci.!  [vritouitis  and  jvritoheal  al'<ce*s<?-: 
m:ty   Iv  j;i\>ujKsl   under   two   headings:    t-O  Thocse  which  are  priniiirilr 
movhanictl  ;  \;A  ih^v-^-  which  .tre  primarily  lucterial. 

/"i;  "■■  •  ■■!  .'■-■■■  '  f*-  fii>-,:"-i  is.  fully  «.vnsiderevl  elsewhere  (p.  ??->■>.  bt;': 
hetv  it  may  Iv  i:u'idv'iUaHy  staux!  that  K'tween  twenty  and  thiny 
vlitVeivut  sfvvies  ■,*£  miorv-'riraiusuis  have  'ven  found  in  acute  peritoR.;:is. 

Etiolo*ry.      l.vv.il  ivritottc;*!  a\<cfss  iiuy  result  fn'm  a  ^eut  n'.:*!;'^:- 
ol   c.Hiscs  i:i   the  alKii'mcri.  a;;\t  also  from  *.'me  in  the  thorax  ;    whils" 
;;k    ::aoV.-i    by    which    i':.:<    iu.tv    spread    tp-m   thie    ir.itud    lesioc.    i::-;! 
it    niirU  its  w:iy   ^'^v'■^;^:    ''V  the   dup^rv^:--!.   mu'?!   si^'metinie*  ^*    v-r- 
dc\'..s:s.       S;;'':'!-:v;- ■    i--.-' i:r.!v.a;:-'::   m.;y.  a   pri-.ri.  arise  fri-m,  a    I-sl- ' 
:-t    .iv.y    a  \u>:  ■.•.■-"..,'     \:>,.:<,    h-.'»v\  cr    re:;:o:e    tr-  "x    the    duiphra,r^  .      : 
t  ■  utxv  '.t  ;s  !:,■;■.■>.:  :h.i:  th*;  4:rea;  i;;a;-;^ity  u't  ca.-^'s  arise  vr^yxn.  tvrforit;*: 
^is:-:,'  ,*■■■•  vlv>L':vv'.  •,:",■■;••■*,  ar,'rv:'.>.r.-:t:>.  or  s;:vr<ira;i'»c  ia  ar.-.I    ir-'ir-' 
-.■■.■    ■.\,-       t.H  '  .'v   ^.i<:,-  .-■  !:-.v.-:t>:  v.-  May:".  :::   :>:'4.  iv  w,rr-   ■•;.:    -- 
',-^  .•   -i    -t  t'^v  ■'V-u.;:'.  '  t  t     "ts:o:-<  ot  tr.  a|.:^:-:'::\.   irtd  oO  -■'  i.^—:-'.    .  - 


append tci tie.  Prof.  Osier  qootes  143  caees.  of  which  56  per  cent  were 
<lue  to  gastric  ulcer,  10  per  ceiil  to  tippviidicitis,  iuid  6  |)or  cent  to 
duodetuil  ulcer.  Xo  useful  piirpuao  would  Iw  gaiiitsi  hy  multiplying 
these  figures.  They  shew  that  a  birge  proportion  ni  the  cnscf-  uf  sub- 
phrenic ahdce^  .irtso  from  gastric  ulcor,  and  that  coni^iderahly  more  than 
h.-df  of  all  cases  nrise  from  lesions  of  the  digestive  tract  and  liver. 
Messrs.  Wallnce  and  Sargent  have  tnbnlate<l  1  oTA  cascit  of  appendicitis, 
amongst  which  there  were  "  cases  of  rijjht  sided  subphrenic  nitfcess,  and 
ElsJ^rg  ffive^  reconU  of  "3  cases  of  sMbphi^enic  jiKsccss  resulting  from 
ap|>cndicitis.  of  which  27  per  cent  were  extraiH^ntoueal,  2u  per  cent 
pei*forated  the  diapbnigm,  and  lo  per  cent  contained  gas. 

As  reganls  the  relative  frequency  of  occnn-ence,  ChrJKtian  and  Lehrs' 
obflervations  are  of  interest.  Amongst  402^  autopsies  after  death  from 
all  causes  ihey  found  HG  cases  directly  or  indirectly  due  to  appendicitis 
In  7  of  these  there  was  either  auhphrenie  abscess  or  some  closely  allied 
condition  ;  the  al>scess  was  on  the  right  aide  in  6  cases.  In  the  remain- 
ing case  there  was  a  left-sided  subphrenic  alwcess  and  leit-pideil  pleurisy. 
The  occarrence  of  a  subphrenic  abscess  and  pleurisy  on  the  side  opiwsite 
to  the  initial  lesion  is  not  very  uncommon.  Other  ca«es  are  reconleti  by 
.Coates  anil  by  Stewart.  Tliese  figures,  taken  from  a  great  number  of 
cases.  indicat«  the  relative  proportion  of  deaths  from  subphicnic  aWess 
[as  comijared  with  all  other  causes.  In  Lung's  173  cases  (S)  thoracic 
complications  were  present  in  140;  pleurisy  (fibrinous  and  scro-fibrinous) 
in  41  :  empyema  in  id;  pericarflitis  in  IC;  adh(>siona  between  lung  and 
diaphragm  and  tUceration  through  diaphi^agm  in  7 ;  perforation  into  the 
lung  in  .'U  ;  into  the  pleura  in  23  :  and  into  the  pericaitiium  in  3.  In 
EUlierg's  73  awes,  |>erfomtion  of  the  diaphragm  occurred  in  18,  ur  nearly 
25  jwr  cent 

Th''  imaiooiiral  r/imUii'Ota  which  tiecide  the  course  which  piia  may  take 
from  any  focus  of  abdominal  suppuration,  su]i))o&ing  Uiat  the  normal 
n^lntions  are  not  disturbed,  have  l»een  fully  studied  by  Dr.  Box  and 
Mr.  Eccles,  who  give  a  diagram  indicating  the  common  pasitions  of 
iiitiuperilotical  abscesses  and  the  directions  in  which  such  aWesses  tend 
to  track.  The  normal  relations  are,  however,  frequently  altered  by 
a^lhc^iouB,  anil  the  piis-tnick  mav  be  directed  out  of  its  path,  so  that  the 
abscess  resulting  from  a  left-sided  g.istric  ulcer  may  even  track  to  the 
right  side,  and  penetrate  into  the  right  pleural  cavity  (31,  ?S),  vhiUt 
apj>endicitts  may  give  rise  to  a  left-sided  subphrenic  absoces  (14,  20}. 
Clinically  it  is  found  tluit  suppuration  starting  from  the  appendix  tends 
to  track  up  between  the  colon  and  the  iinsienv lateral  al>dominal  wall,  aivi 
u>  form  an  abscess  in  the  region  of  the  right  kidney,  or  to  spread  up 
between  the  liver  and  the  diaphragm.  Even  suppuration  of  pelvic  origin 
may  spread  in  the  same  wav  along  the  ascending  or  descending  colon. 
If  ii  is  not  obliterated  by  arlhosions  before  (lerforation  occurs;  the  lesaer 
sac  of  the  perii-onenm  may  V«  the  seat  of  a  collection  of  pus,  reetUt- 
ing  from  some  lesion  of  stomach,  duodcniuu,   pancreas,   liver,  or  left 
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.lyt: — Altliciu>;!i  subphrtiiic  absccsa  luay  occur  at  any  uge,  it  is  mons 
contmoti  in  adulu  tliati  in  diildreii.  yet  Jo{)80ii  o|)emtc'<I  nil  a  nup  in  a 
child  fifteen  months  oM,  in  which  the  aWceaa  pointed  externally  betirMn 
the  9th  and  lOtli  nlijn  the  midaviUttry  line. 

Loetttion  of  Sulipftrctiie  .^bseoisfi. — The  coninioii  Bitimiion  of  6iibphrutm* 
a1)9ccti«ies  on  the  right  side  h  Iwuveon  iho  liver  and  the  ri^bt  ciipub  of 
the  diaphragm,  and  on  the  left  side  between  the  spleen  or  Btoninch  and 
the  left  cupola;  a  aublie|>»iic  ab*ce-i&  is  inofit  fretpiently  found  iu  ibc 
right  kidney  pouch.  The  right-  and  left-sidwl  abwessea  may  be  defined 
by  the  falcifonn  ligament  which  is  jiturhtNl  to  the  under  surface  of  the 
<liaphragm,  near  the  right  limit  of  the  pi-ricirdiuui,  and  to  the  anterior 
abdominal  wall  nn  ineh  or  so  to  the  right  of  the  middle  line;  but  Jn  AUy 
given  ca!»o  it  luuy  bo  im]HJt>aiMe  tu  recognise  such  delinutations  clinically. 
either  l>eeau8e  the  boundariea  have  been  broken  down  by  suppuration,  or 
beuatiftc  the  plivAical  sigiiK  are  due  to  colleetiontt  of  put  on  l>oth  nides  of 
the  faleifomi  ligament,  as  has  in  ^nne  instances  l)een  found. 

Clinical  Course.— '->n?v/. — The  very  various  pathologio;tl  conditions 
included  in  the  generic  term  "  subphrenic  aliscess  "  cannot  Iw  expected  to 
present  a  uniform  clinical  picture.  The  course  of  the  disease  in  fact  vahm 
afl  widely  in  dilffrent  ciwes  as  do  thy  associnted  visceml  lesiouB.  and  the 
raicro-organisnis  by  which  the  suppuration  ia  excit^,HL  In  one  rmt^  the 
onset  may  l>e  inniili'>us,  the  progresfi  slow,  the  n-HuUing  symptoms  Ill- 
defined  or  dilUeult  of  ititerpretation,  and  the  coui-se  essentially  chnmic, 
whilst  in  another  there  may  be  the  sudden  catastrophe  which  follows 
perforation  of  one  of  the  hollow  viscera  int«  the  iwritononl  cavity,  with 
easily  recugnisablu  symptoms  and  physical  signs,  resulting  it  mar  be 
shortly  in  collajiee,  and,  if  nnreUeve<l  after  a  few  hours,  in  death.  Again, 
in  one  chisa  of  ca^ei>  there  nuiy  be  well-ni;irkeJ  symptoms  of  the  exrtttng 
cause,  such  as  in  tlie  al>domen — a  previous  iipiiendicitis,  du«xlL-«al  oc 
gaslfic  ulcer,  or  d^-sentery ;  in  the  thorax — empyema,  or  some  other 
Acuto  local  inflammatory  condition.  For  these  reasons  no  attempt  wiD 
bo  mniio  to  sketch  a  ease  which  may  be  taken  as  typical.  Esvch  cue 
must  be  judged  on  ita  own  merits,  having  due  regTuil  to  the  history  anJ 
method  nf  onset,  as  well  ax  to  the  symptoms,  and  physical  signs  which  it 
presents.     These  will  Iw  distii»>ed  Liter  on, 

i'oitrae  and  I'tv^rtM. — The  progiTCss  of  the  disease.  like  its  onset,  i» 
detcnninod  partly  by  anatouiicid  and  partly  by  |)Atho1ogicaI  CDuditioiii. 
Thus,  the  result  of  the  intlamiiuition  will  vary  according  as  it  is  intra-  or 
extra-iKritoiKHil.  There  m»y  be  ailhesive  inHammatinn,  dif1'u.«e  ^ippam 
tion,  localised  al»»ce«.s  or  suppuration  combined  with  the  fnnuniiori  *i 
gji«.  The  suppuration  miiv  sprcttd  by  way  u£  the  lyni)>hiilies.  by  m^tii» 
tasts,  or  by  actual  contitniity.  It  is  found  clinirally  that  fxtr^iperitooal 
suppuration  ten<U  more  ensily  to  pi>rrorat«  the  diaphragm  into  the  phtm, 
whilst  an  intnL{H-ritoneal  finbphrenic  nitscess  sprcjuls  intit  the  tbomx  mow 
slowly,  and  often  riiptnres  directly  into  the  lung,  on  accvimt  of  ndbifiiniii* 
formed  Wtween  tho  lung  anil  the  diaphnigm  lieforo  tbe  nipture  occnrrwl 
Adhesions  between  the  lung  autl  diaphragm,  or  |ierforation  into  pleura. 


lung,  or  pericardium,  wore  found  by  Lang  (vi/i*  p.  997)  in  67  case* 
otit  of  173  (^),  or  nearly  -10  |)cr  ct'tit. 

The  counw  o(  thti  ^listiatiti  miiy  be  acute  or  chronic.  CiieWs  Iiave 
lieen  under  my  caro  tti  which  tliu  Kymptanu  have  be«n  present  frwm  a 
few  days  to  two  or  more  yoaia.  In  Mt'Asrti.  Walldoe  and  Sargent'^ 
I07ft  CJises  of  appendicitis  ui  St.  Thonuis's  Hospital,  lJ?'j:M90.'i,  ault- 
phrenic  aImcws  was  rlfitected  in  iieven  iiiBtancM,  at  intervals  vari'ing 
from  two  days  to  seven  weeks  after  laparotomy.  It  may  1*6  K\iil  that 
as  a  rule  the  more  chi-oiiic  the  onset  the  muro  likely  is  the  suppiuttiion  to 

limited  by  adhestuus,  and  in  so  far  to  be  proportioiiacoly  amenable  to 

ttmcnt,  or  to  spoil taiientis  evjicuntion. 

Mffkiuii  nf  Spraul. — All  "pus"  infectiouH  may  (tprend  fnwn  the  initial 
lesion  by  the  blood-stream,  by  the  lymphatics,  and  by  <lirect  oonlinuity, 
but  in  addition  to  the>)C  there  are  some  special  factoi-s  which  determiue 
^the  Bprifud  of  pus  within  the  abdominal  ca%ity.  The  most  imj>ortaut 
-ll)  The  iieat  of  the  initial  lesion.  (2)  l*he  normHl  annlomicnl 
boundaries  formed  by  the  mesentery,  mesocolon,  falciform  ligament  of 
the  liver,  and  the  siiina!  column.  (3)  iimvitatian.  (4)  The  niovfmeitts 
of  thu  diaphnigm.  The  (trst  of  thefm  ncc<Ia  no  cuniment.  The  iinu- 
tomical  relations  have  been  well  studied  by  I>r.  Box  iuid  Mr.  l-k-cles  and 
also  by  Dr.  Box  and  I>r.  Kussell.  As  has  l)een  said,  it  is  found  that 
ox tni peritoneal  suppuration,  such  as  may  result  front  appendicitis,  tends 
to  track  up  l>ctwei>n  cIhi  L-<jIon  and  ab<liiniinat  widl,  and  l>urn>w  lietwecn 
the  liver  and  )liaphr;i>,tn,  often  infecting  the  tissues  of  the  diiiplimgm, 
ami  perfomting  iiiio  the  pleural  canty  or  lung.  In tm peritoneal  nuppunt- 
tiun  from  the  appendix,  pylorus,  or  duodenum  tends  to  gravitate  towards 
the  right  kidney,  and  to  form  an  ab^efss  in  the  right  kidney  pouch, 
directed  to  it  by  the  prominence  of  the  lumlar  spine  and  by  the 
inclination  of  the  tmiisverso  mosocoliiii.  Inriummatory  lesitms  of  the 
gall-blacldcr  and  bile-ducts  not  infrci|ucntly  give  riae  to  alrtwesses  in 
tlie  s)\mc  situation  (4).  There  is  a  similar  tendency  for  pus  ti>  collect 
on  the  left  side  in  the  left  subphrenic  region,  which  contains  the  sjtlcen 
and  the  contiguous  |)ortion  of  the  stomach  (4.  p.  383).  The  other 
factors  mentioned  aljove  which  deternuue  iho  direction  ordinarily  laken 
by  pus  do  not  need  detailed  consideratiotL 

Tkr  dirertinn  in  which  subphrenic  suppiuntion  sprea<ls  is  generally 
upwartls,  so  that  it  is  much  more  likely  that  the  pleura  nr  lung  will  he 
infeclrtl  from  IkIow  the  dt;iphnigm  ihmi  that  the  |«eiit4ineuni  mil  be 
infected  from  the  thorax.  Invasion  of  the  aUIomimU  from  the  thoracic 
cavity  does,  however,  occasionally  occur  apart  from  a  general  strepto- 
c»>ccic  or  pncumococcic  infection,  as  shown  by  seveml  cases  under 
my  care  in  which  the  diuphragtu  has  been  infected  from  alxtve  by 
empyema  or  briiiichicctnsis.  iM:iny  other  imthologtcal  coixlitions,  such 
as  pulmonary  aWccss  or  giingrene,  tuberculous  lesions,  punilent  elfusioni 
in  tho  pericardium,  aro  known  to  give  rise  to  8ul>phrcnic  inHnmmation 
(47).  but  from  their  rant}'  they  are  not  of  much  practical  impoiiance, 
although  the  posiibility  of  their  occurrence  must  be  remembered.     In 


rare  instances  suppuration  may  spread  upwards  rrotn  the  abdomen  witb 
apparent  disregard  of  iiniiiomica!  (wiiiKlHriefi.  Tbiis,  in  one  lauti;  iind^ 
ruy  cjire  itti  abscess  in  tlie  right  kidney  pouch  penetrated  the  liver,  and 
f<)rmt»l  »  lung  hIiius  which  joined  two  ahscosses,  one  subhopatic  and  tfa« 
other  subphrenic. 

Spontaneous  Tfrniinntion.  —  Localised  subpbi-ctiic  indammatiou  owy 
terminstc,  just  ns  other  forniR  of  [HTit^mitis,  cithur  by  tlie  dcBtniction  ni 
the  infective  agont  ftnd  the  u-bsorption  of  tho  infective  products,  or  by 
the  formation  of  mure  or  \ti^  dense  iibruiis  ndbusiutis  which  limit  tb« 
suppurutiuu.  It  pus  form,  the  abscess,  unless  o|K)rated  on,  mny  eventually 
rupture  externally,  into  one  of  the  neigbhonring  viscera  or  serous  satsi,  or 
into  the  gener.il  aivity  of  the  periti^neum.  A  case  of  the  first  kind  waa 
under  my  care;  tho  patient  giive  a  history  thiit  21  mouths  previously  he 
hiul  lKH.>ri  shot.  The  biillKt  luid  peiictnilcMl  the  stomach,  di:iphm;i;ui,  nnd 
huig,  infecting  its  course  n-ith  the  stoiiui<:h  contents,  nnd  setting  np  an 
ndbesivo  inHumm-'irinn  1>etween  storaoch,  diiiphrngm,  ant)  left  Inng.  tn 
that  there  was  a  dense  mass  of  orgnnisi'd  adhesions  Itoth  above  am! 
below  tho  diaphragm,  eventually  ro«ilting  in  bronobiotitasis. 

In  those  cases  in  wbicb  spontanenus  ei'acnation  Uik^  place,  tbe 
nipture  may  occur,  as  stated  above,  into  i^ho  pleura,  lung,  bowel,  tbrfmgh 
the  integuments,  or  into  tbe  peritoneal  cavity  or  pericardium.  I  have 
seen  one  case  lesulting  from  injury  iu  which  the  abscess  {minted  in  the 
epigaalrium  and  nipUireil  also  into  tlie  lung.  Tho  jmtient  (a  boy) 
eventually  recovered.  In  another  an  hydatid  cyst  ruptured  into  tho 
lung,  and  was  opouMl  in  the  left  hyporhonJrium,  so  that  there  was  a 
sinus  from  the  alxlomiunl  wall  tbnnigh  the  pleura  into  the  air-paseagea. 

Siimpfiims. — The  svuiptoma  of  subpbrt'nic  alisceas  are  as  variable  at 
the  causes  which  prmluce  it  and  the  circumstances  in  which  it  may  Iw 
<lcvoloped.  On  tho  one  hand,  they  may  be  those  of  mnw  acute  alMlominal 
disease,  ami  on  tho  other,  it  may  appear  as  though  the  ihoracic  orgjins  were 
nwinly  invailed.  The  temperature  may  vary  from  the  high  fevor  of  an 
acute  purulent  infection  to  that  of  the  subnormal  temperature  of  colUpM. 
Similarly,  the  pain  and  ilistress  may  be  very  slight  (n»  is  not  infnj<piently 
the  case  in  acute  perforative  peritonitis,  owing  to  a  virident  form  of 
septic  intoxication).  On  the  other  band,  the  jiain  may  be  intense — 
almost  unl*eamble — when  the  nerve-endings  in  the  diaphragm  or  pleura 
ai-e  implicated,  although  the  condition  of  the  patient  may  not  be  M 
critical  as  it  is  in  some  of  those  eases  in  which  the  pain  is  almort  a 
negligible  (|unntity. 

It  may,  in  fact,  tw  said,  ttuit  but  little  reliance  should  l>e  placed  on 
any  one  svmptora.  A  rationiU  diagnosis  can  only  be  made  liy  weighing 
the  physind  signs  in  conjunciioit  with  the  evidence  of  some  pre-existing 
disease,  e.ti.  gastiic  or  (hiodena)  ulcer,  ap[>8udicitis,  or  one  of  the  otkcr 
lesions  known  to  be  a  likely  |mint  of  origin  of  some  iuHammatory  proceaa. 
On  these  grounds  tbe  pb],*sieal  signs  must  be  carefully  considcreal  in  •onw 
detiiil. 

Th«  physkai  Mffm  of  subphrenic  abscess  may  very  closely  trimulste  (wo 


widely  diffenint  classes  of  lenona  arcording  as  the  abscesft  cavity  contains 
pus  alone,  or  pus  and  ga&  Snmo  vriterit  Bccm  to  assume  that  the 
chiiiacterifitie  signs  of  a  subphrenic  fihseess  are  tho<^  of  a  gas-containing 
ca^n'ty.  This  is  in  reality  fjir  from  heing  the  case.  In  ii  conaidomblc 
uiiij'irity  of  ttiritancea  the  physiical  sigitfi  are  those  of  a  collection  of 
Hiiid  iMjtween  the  lung  and  diaphragm,  or  IwtTTcon  the  diaphragm  and 
alnlominul  aiviiy,  or  even  of  a  solid  hody  in  one  or  other  of  thise  situa- 
tions, rather  than  those  of  the  so^alled  subphrenic  pyopneumothorax. 
Elsberg  ejcarained  7.*t  caites  of  Bubphrenic  alisceas  resulting  from  appendi- 
citis, and  found  IJi  per  cent,  or  only  1  in  G"*I,  which  contained  gas.  The 
ditlicultie»  in  the  way  of  accurately  localising  n  subphrenic  abscess  which 
contains  gas  are  far  leas  tlian  when  there  is  pus  only.  t'r'.^r<  in  v:hirh 
there  is  nofornuUwn  of  ija*  f/w/.-rf  nrarli/  resf.mUe  rwi/i(/«?ia,  and  the  conditions 
are  often  so  obscure  that  they  are  frequently  (even  at  the  operation) 
mistaken  for  that  affection,  even  though  a  previous  history  of  gastric  or 
"luudcnal  ulcor,  dysenttiry,  or  atlackti  of  I'iliarv  colic,  may  have  suggested 
that  there  Wiis  a  collection  of  pus  below  the  diuphntgm.  Kxamination 
by  (he  x-rays  in  such  aises  might  reveal  the  jKwitiori  of  the  diaphragm, 
and  give  invaluable  asaisbincc  in  lociUii^ing  the  lesion.  These  points  will 
be  more  fully  considered  under  diagnosiit. 

The  elTect  of  an  uncomplicated  right-sided  subphrenic  aliscess  is  to 
raige  the  right  dome  of  the  diaphragm  and  to  deprt^Rs  the  liver  (4,  p.  .'IS5), 
whilst  a  largo  abswM  below  the  liver,  ami  uccnpying  the  right  kidney 
(louch,  may  give  rise  to  similai-  physic-:tl  signs.  In  both  cases  the  dia- 
phmgtn  may  )jo  raised,  but  when  the  abscess  is  l>eIow  the  liver,  the  edge 
of  the  liver  would  be  raised  instead  nf  being  deprewted,  a*  it  would  Iw  if 
the  aliscess  were  situated  above  il^  These  distinctions  may,  however,  be 
entirely  nullified  by  the  fact  that  the  lesion  which  has  given  rise  to  the 
s^ubphrcnic  aliscess  may  have  also  caused  enlargement  of  the  liver,  as  well 
■AS  adhesions,  by  which  the  normal  movements  of  the  liver  and  diaphragm 
arc  impeded,  or  even  entirely  prevonted.  AVhere  the  trollection  of  pus  is 
sufficiently  large  to  Iw  raapjxjd  out  by  iwrcusiuon,  it  is  gener.illy  state*! 
that  the  contour  of  the  upper  limit  of  jwrcussion  dnlness  gives  vahmble 
Jiiwistance,  since  it  is  definitely  rounded,  inasmuch  as  it  follows  the  outline 
of  the  diaphragm.  In  some  cases  this  may  be  so.  but  in  a  large  projwr- 
tiuu  the  actual  outline  of  the  subphrenic  rollection  is  masked  by  a  pletu^l 
effusion,  which  lias  resulted  directly  from  subphrenic  infection.  In 
T„^ng's  series  of  173  eases  (B)  the  pleura  was  affected  no  less  than  50 
timea.  There  is  reason  to  susfwcl  that  a  good  many  cases  in  which  a 
superficial  collection  of  senim  has  been  found,  overlying  a  more  deeply 
seated  collection  of  pus.  during  an  operation  for  suspected  empyema,  are 
in  reality  ca.ses  of  subphrenic  abscess,  and  not  of  empyema.  At  any 
rtttXe,  this  pootsibility  should  tte  l>4)rnc  in  mind  when  such  a  condition  is 
Inct  with.  Xo  confident  defliictioo,  however.  e:in  lie  made  from  the 
isolated  ob8er\'ation  that  a  layer  of  serum  is  found  overlj-ing  a  collection 
of  pus.  I  have  had  under  my  care  a  patient  with  three  sepai'ate  layers 
of  fluid  in  the  thorax^serum,  sweet   pus,   oflcnsivo  pus — all  at  the 


SAiTifl  time.  A  (uM  hnti  come  nndei'  my  nnuee  with  &  history  of  ili^ 
gHsliic  dibiurbance  ami  hIu.•luiltemesit^  fullwed  by  a  leEt-Rided  empyeua, 
which  was  operated  oii.  SuLseqiieiuly,  relying  on  the  convex  outliru*  o( 
an  area  of  dulneaa  on  tho  ri^ht  side  of  the  thonix  itiul  ihr  .slijiht  di»pUcB- 
ment  only  of  ihp  heart  to  the  left,  I  8ni-mise<l  that  thero  win  pm>)aMy  a 
collection  of  pus  K^low  ihi>  dLiphnij^ti.  It  tnrnt-<l  rtut  tluit  the  peti- 
citnlium  had  heen  5xed  by  the  ohi  left-sided  empyema,  and  su  the  htsait 
hiul  Wen  preventeil  from  ttliifiing  towai-dit  the  left,  and  tho  dulnu*  oo 
the  right  xide  wa«  in  fact  due  to  a  pyopericardium  nith  ite  outline  rounded 
otr  to  the  right  by  pleural  effusion.  This  case  is  a  good  illustration  of 
the  ditBculty  of  arriving  at  a  correct  solution  of  the  problem  by  pbysival 
signs  alone.  In  another  ease  admitted  under  my  care  for  aji  acut«f  pU-iinl 
elfu.tion  on  the  right  side  (which  was  in  f;tct  prunentj,  the  pleural  cjfliiuoo 
was  secondary  to  a  large  subphrenic  abacess. 

Lxal  bul'jintj  over  the  lower  part  of  the  thorax  in  cases  in  which  tfaciv 
is  ground  for  suspectini;  some  dee|t-seated  lesion  in  the  netgbliourhood  o( 
the  diaphragm  is,  a-s  far  as  it  goes,  in  favour  of  the  le»ioii  lioing  suit- 
phrenic,  since  in  empyema  there  may  be  a  cunnidemble  colleirtiun  of  fluid, 
with  little  iiienawo  in  girth.  In  fact,  the  girth  in  old-standing  cUronte 
cajies  of  pyo  or  hydro-thorax  may  ewn  be  diuiiniahed  on  the  alTectfd 
side,  and  if  the  girth  be  increased,  the  increase  is  as  a  rule  not  locml  Iwt 
generaL  It  is  only  in  very  nirc  ittBtances  tluit  chronic  encysted  e-mpyeoa 
in  the  young  causes  local  alteration  in  the  curvature  of  the  rilis. 

If  there  were  any  means  t>i>ides  ihe  xmyh  by  which  the  fn  '  ibe 

diaphragm  could  be  4letermined  irith  certainty,  the  dilVeren.:  «ii 

between  Rupra-  and  sub-phrenic  collections  of  fluid  wouhi  be  grmtly 
simplitied.  bitten  (4*J,  -13)  has  described  a  wavy  or  nhadowy  liiw  running 
over  the  chest  wall  during  rcttpimttoR,  which  bo  considers  lo  mark  llit 
}K)sitioii  of  the  diaphragui  as  it  contracts.*  I  liave  not  been  able  to  aadafy 
myself  as  to  the  constancy  or  importance  of  this  sign  in  indamimlory 
losions  in  the  immediate  ueighbuurhtHxl  of  the  dinplwa^iii.  Kvcn  if 
were  always  viaibli*  in  tho  healthy  individual,  it  w  certain  that  in  a. 
number  <ii  c-ases  nf  suppuratiun,  either  below  or  abin-e  tb«  diaphmgni, 
muvL-ments  of  that  nuisi'le  are  so  much  iutarfered  with  by  ailhtssiiios 
restrained  by  pain,  that  ihie  sign  i$  deprived  of  much  of  iu  raltw;  just  ii 
(hose  cases  in  which  it  would  prove  niij^t  u?eiid. 

On  the  Simulation  of  Acute  Peritoneal  Inflammation  by  Dtse«a«aj 
of  the  Pleura,  Lungs.  Pepicardtum.  and  Heart. — .Subphrenie  a>m«><w*. 
there  h  no  formation  of  g;is,  may  be  mi^'t.iken  lor  some  acute  inHAiniiM- 
tory  lesion  in  the  thorax,  and  vice  vcrM,  e3(wci»lly  if  the  pain  l»e  grcsat 
tbe  physical  signs  indemiito.     As  i?  well  known,  the  pain  of  poeui 
is  frer|uently  refrrrcl  to  the  npper  segment  of  the  aMomen  :  ii  nuy 
aci-ompanii?<l  by  vomiting  and   pyrfviH.  :iotl  if  the  ploumi  -■  •  tfa< 

\nng  be  implicated,  there  nuiy  be  Ie».<t(-*nu4l  mobility  of  thi*  m  j   it 

'  A  «ucdaet  ud  cImt  aronnnl  af  Um  uwUhkI  nf  nba^rriag  tU"  |iIi*nHcBMwn  H  ci««a  ' 
Bhiwu  uuit  RitrliL'.  if'\iintl  m^vatU,  p.  2S9.  TbdritlafniB  b  XA«tt  tntok  tmAA.  A 
J^ir/  <Ut  Ztr^xhuU,.     B«rUtw  IMS. 
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the  movemenu  being  ri7£traidf^il  on  account  of  the  pain.  In  thew  acute 
casen  in  which  tho  pliysicat  si^m  are  not  conchLsivo,  nud  there  is  no 
history  pointing  to  uMoininul  disease,  the  cutchy  thumcter  of  the 
rui>|ii ration,  tlio  alt<.>r;i(ion  of  the  piilsu-respinition  mtio,  the  tiujKTticiKl 
tenderness  avor  the  sTtin  of  tho  ftbdomen,  not  increased  by  firm  j)resfiure, 
And  herpOH  on  the  Ups,  would  b^  in  f;ivour  of  pnonmonia.  A  history  of 
previous  vomiting,  piiii  after  fcxMi,  extreme  tentliTncss  on  deep  pressure^ 
oMit^riition  of  the  lower  iwirnient  of  liver  diilnetui,  frrc  fluid  in  the  ttanka, 
and  the  other  well  known  signs  of  i>erforative  peritonitis,  are,  if  prepenl, 
IKisilivu  endencc  in  favour  of  the  Ivsion  being  nltdoniinal ;  but  when  they 
are  absent  it  may  be  diflicuk  to  decide  on  which  side  of  iho  diaphrngin 
the  letiion  iR  situated.  For  thit;  reason  caution  is  neces&ary  in  drawing 
deihirtions  from  evidence  of  pleural  effusion  after  the  occurrence  erf 
abilominai  symptoms,  since  the  t'ombination  may  occur  in  inflammatory 
afToctiuns  uti  either  side  of  the  diapbni^^.  It  is  of  ^^reat  import.-ince  to 
recognise  the  frequency  with  which  al«lominnl  jiRiii  occurs  in  intrullioracic 
dittoatte,  ttince  the  j>ain  is  not  infreipicntly  a»fiCK'iat4td  with  disturbance  of 
the  digestive  organs,  such  as  vomiting,  diarrhoea,  and  distension  of  the 
Btomach,  so  that,  in  the  abvunce  of  phyxical  si^n^,  the  clinical  conditi<m3 
may  closely  simulate  some  perforative  lesion  in  the  ])o^terior  wall  of  the 
stomach  or  duodenum.  Cases  are  on  record  (cf.  3.  51)  in  which  an 
abdominal  opemtion  has  actually  been  performed  when  tho  lesion  Wiia 
above  the  diaphragm,  and  in  nuuiy  the  decision  ha»  hung  in  the  halance. 
Several  of  these  latter  cjises  have  come  under  my  own  ol>servation. 

The  pain  of  an  intrathoracic  lesion  referretl  to  tho  epigastriiun  by  the 
7ih,  8th,  and  &th  dorsal  nerves  on  the  left  side  may  give  rise  to  ibu 
suspicion  of  a  |)crforatod  gastric  lUcer;  or  if  thr  inflammation  be  on  th« 
right  side,  some  lesion  of  tho  Hver  or  gall-l>laddcr  may  1*  suspected. 
When  the  10th  dorsal  nerve  is  involved  the  pjitn  simulates  that  of  acutv 
peritonitis.  Lastly,  the  coimexioiis  uf  the  three  splanchnic  norvoe  with 
the  rami  commanicantes  of  the  iith  to  the  1 2th  dorsid  ganglia,  exphtiu 
the  acute  digestive  dlsttirbances  which  not  infrequently  accompany  the 
pain  of  acute  intrathoracic  disease.  As  a  general  rule  pain  refeiTcd  to 
the  abdomen  from  intmthoracic  disease  is  associated  with  more  or  less 
acute  superficial  tenderness,  rather  than  with  {Kiin  which  is  greatly 
aggravated  by  pre-^ure.  Agonising  pain  on  pressure  ao  frequently 
BC0um[ianie6  acute  abdominal  disease  that  its  presence  shoidd  always 
excite  suspicion,  even  ii  there  are  at  the  same  time  evidences  of  pleural 
or  pulmonary  iuflamraation. 

Sufficient  has  been  said  to  shew  some  of  the  difficulties  which  may 
ariw  in  attempting  to  difi'orentiate  the  symptoms  of  acnto  thoracic  from 
those  of  acute  abihjmmiil  disease  when  the  te-sion  i^  in  the  immcdiato 
noighbourhood  of  the  diaj)hnigm.  The  m:Lin  |K)tiits  which  shoidd  arouse 
BUspcion  that  a  case  is  thoracic  and  not  alMlominal  are: — (i.)  That  the 
pain  referred  to  the  abdomen  in  acute  pulmonary  and  pleural  inflamma- 
lions  is  mainly  superficial,  and  h  not  increjtscd  by  deep  firm  pressure. 
But  it  is  necessary  to  be  cautious,  since  in  acute  purulent  peritonitis  tho 


pMtient  may  compliiin  of  little  or  no  pnin,  and  sometimes  to1ermto$  Erc« 
maiiipul&tion  without  ftinuliitig.  (ii.)  Tlutt  there  ia  no  positive  indicatioo 
of  iutra-abdomiual  disease,  (ill.)  Thiit  the  tongue  is  fairly  cleat),  the  pulie 
nuL  that  of  coIlnpiHi,  the  iispect  that  of  suffering  only,  iind  not  of  acme 
atKlominul  disejuc.  (iv.)  That  the  reapirationa,  which  in  acuto  ptiJinoiKiry 
or  pleural  Hiscaae  are  increased  disproportionately  in  the  teiuijeraturv. 
wrilj  pn>1t:ihly  b«  jerky  ami  accompanied  hy  the  well-known  pnmimonie 
griait,  Atiempta  will  he  m:ule  to  i-eatrain  thf»  lower  ihoracic  rathur  than 
the  abdominal  movements,  whilst  the'alxlominal  muscles,  although  held 
rigid,  may  he  i-chuccd  during  inspiration. 


On  GAf>-co>frAiMiNG  Subphrknic  iVBSCKSS. — Subphrenic  Pifopneuwuh 
thorax. — Gas  mny  originate  in  a  subphrenic  abscess  in  several  wiiya.  In 
a  considerable  ])roportion  of  cises  it  is  prcitent  a&  the  direct  result  of  a 
perforation  of  one  of  the  hollow  viscera,  most  often  of  the  stomach  or 
fhiwjenum.  In  such  cases  the  gas  is  derive^l  not  only  fi-om  ibc  |icr- 
forntuil  oi-ffHn,  but  also  from  the  action  of  micro-org-aimms.  Mr.  Dudgeon 
isolated  the  ItacUJiix  a)/i  and  Staphf/litcofrns  remix  uihu.%  from  two  case* 
of  gas -containing  subphrenic  abscess  (22b,  p.  9!^) ;  and  liesidcA  tbeao 
organisms  two  other  species  of  cocci  and  bacilli,  besides  B.  }froUit*  mdyarit, 
were  present.  Ho  also  infui'mD  me  that  he  has  found  B.  aertfifrnrs  rap- 
saltitiLi  is  an  abdomin:il  lesion  without  any  gas  formation,  tfa<iiigh  it  i« 
generally  stated  that  this  KioilUis  is  an  exciting  cause  of  the  gas  fmind  in 
peritoneal  abscesses.  A  direct  jwrforation  of  the  wall  of  the  diseased 
organ  does  not  appear  to  Ije  a  necessary  precursor  to  the  formation  ol 
gas,  which  may  nrisa  solely  from  fermentation  sot  up  by  bacteria  in  the 
closed  sac  of  the  peritoneum.  Atmospheric  air  may  of  course  1>e  admitted 
to  an  existing  abscess  by  its  rupture  ext«rnall}%  or  into  one  of  the  air 
(jHssagps,  or  by  an  operation  wound;  but  from  the  (koint  of  view  of 
diagiiiisis  finch  cases  are  of  secondary  importance,  since  the  circumstAncM 
in  which  they  Hri.se  almost  preclude  any  doubt  as  to  the  nature  of  tiie 
lesion. 

Physical  Slg'ns  and  Clinical  History. — The  physical  signs  anr]  rlinicAl 
history  of  a  gnscontaiin'ng  subphrenic  abscess — the  l*yo[inenmothora3( 
subplm-iiicus  of  Leydeti — differ  very  widely  from  those  found  in  cjucs  in 
which  pus  alone  is  present,  and  they  deserve  s|>ccial  ■•juaidc ration.  Thr 
diagnosis  of  tb<*  aiiricomical  jmsition  of  gas-containing  cavities  below  tb^ 
diaphragm,  although  it  prcsent-s  considerable  difticidty  is  tnny  cotDp*ml 
with  the  nuccrtainty  which  attA-indsthediBerentiationofasiiliphrvnicabecm 
(which  contains  Hnid  only)  from  a  basic  empyema,  or  some  other  lesion 
either  immediiitt^ly  above  or  below  the  diaphragin.  The  presence  of  « 
gas-containing  cavity  in  contAct  with  the  walls  of  the  rhorax  is  ea«i)y 
recognised  if  the  characteristic  physiad  signs  are  pii<«cnt.  As  tbeee 
physical  signs  will  be  fully  discussed  under  Pncnmuthomx  {rittf  VoL  V.X 
it  is  nniiecessar}'  to  give  any  detailed  description  of  thein  hrrp.  Ft 
will  suffice  to   mention  them  in   the  order  of   tbcir  diagnostic  vaIoc 


(i.)  Coin  perciissioti  uote.  (ii.)  lacrensod  |tercn&sion  rcftOD&nce  on  the 
affected  side  with  iiicreiut-d  girth,  (iii.)  Diaplncciuciit  of  orgaiu  tiway 
fixim  the  affected  sido.  (iv.)  Succusaion  KpUifh  ;  metallic  tinVliiig  nnd 
echo ;  distant  ractalHc  respiratory  and  heart  sounds,  diminished  brcAtfa- 
60iuid&.  (v.)  If  Hiiid  ha  preseut  na  tvell  oe  ^as,  impuimient  of  resonance 
oil  petxrusaion  IjcIow  the  urea  of  the  nictidlit-  note  whidi  shifts  with  the 
position  of  the  jiatient 

All  these  physical  signs  niity  be  found  in  pyopneumothorax,  gas-con- 
taining subphrenic  or  hej^tic  abscusfi,  aiippunitiiig  hydatid  cyst,  diluted 
stomach  [(especially  when  asa<Kiat«d  with  pniMimania),  or  a  atoniach 
which  h;ui  entered  the  thoracic  cavity  through  a  rupitired  diaphragm, 
and  possibly  also  in  pneiunopcricjudiuni.  There  is  only  one  otiier  con- 
dition which  might  [xjwfibly  give  the  siiuie  physical  signs,  nnmrly,  the 
complete  exaivaiiou  uf  the  whole  of  one  or  more  of  the  lubes  of 
the  lung,  such  as,  in  raiv  instanrt^s,  is  found  in  tuhcrcniosis.  It  is 
iliHlcnlt,  and  I  believe  sometimes  impossible,  to  bp.  certatit  as  to  the 
(iitferential  diagnosis  between  an  enormous  ai\*ity  in  the  lung,  and  a 
limited  pncuniulhorux  ubuvo  the  diaphragm  ; '  but  it  is  hardly  credible 
that  such  a  lesion  couhl  be  mistaken  for  a  euhphrenir  pyopneumothorax, 
since  complete  excavation  of  the  lung  cannot  arise  without  evidence 
of  advanced  and  protjably  long -continued  disease.  The  reid  difiiculty 
arises  in  deciding,  with  certainty,  whether  a  gas-containing  cavity  cxtirrnul 
Lo  thu  lung  is  above  or  below  the  diaphmgra.  Little  reliance  can  be 
placed  on  the  physical  signs  alone  in  differentiating  Iwtween  a  8ul>-  iind 
snpra-phrenic  pyopneumothorax,  since,  as  fur  as  I  am  aware,  there  is  no 
physical  sign  which  occurs  in  pueuniothorax  which  may  not  equally  occur 
in  gas-containing  cavities  below  the  diaphragm.  In  the  ca£e  of  pnifumo- 
thorax  the  coin  {>ercussion  note  hardly  ever  extends  beyond  the  limit  of 
the  ribs,  except  in  the  very  rare  cases  of  inversion  of  the  diaphragm  ;  so 
that  if  the  coin  ji«^it:nKi(ion  note  extendit  ovrr  thu  upper  part  of  the 
atxlomen,  3.t  well  as  over  part  of  tlie  thorax,  there  is  prima  facie  ground 
for  the  conclusion  that  thu  cavity  ts  subphrenic.  Again,  as  far  a»  I 
know,  the  hyperre&oiiance  of  a  subplirt^nic  cavity  never  extends  to  the 
extreme  a|>ex  of  the  lung,  so  that  if  the  physical  signs  of  an  air-containing 
cavity  are  found  over  the  up[>er  third  of  the  thorax,  it  is  practically 
certain  that  the  lesion  is  intra thoi'acic  and  not  abdominal.  Pneumo- 
thorax, both  subphrenic  and  supraphrenic,  may,  i]i  raic  in«ianccs,  come 
on  insidiously.-  In  such  case*  neither  the  physical  signs  nor  the  mode 
of  onset  necc8,i!,=irily  give  any  conclusive  evidence  as  to  the  site  of  the 
lesion.     These  qtiestions  are  further  considered  under  the  next  hearting. 

Diagnosis. — From  the  foregoing  account  it  is  c^-ident  that  the  diagnosis 
of  a  subphrenic  abscess  must  sometimes  present  great  or  even  instijHirjblo 
dithcultieii.     Those  abftcessee  which  do  not  contain  gas  are  liable  to  be 

'  ir  the  lirotit'liU'  IcO'tiDg  to  a  tiuiH^ive  ^tcnvxtion  in  the  Imig  ■»  Ii1ii>-kr>l,  the  {iltjrNii*! 
itifni'^  may,  I  >j«li(>vr,  tw  fiiMitioil  with  thow  of  a  iiuirunKithnniit ;  >mt  I  )uiv«  never  ImotI  » 
sucruimicm  *|ilii«h  ill  a  cjivity  hnvrevcr  brgv,  ulthou^-h  Laconee  aiieabn  iif  itH  iwciUTeDcc. 

"  Wliili*  wrfliug  ide  alrtve,  \  gentleman  consulted  m«  witl»  r  lirge  pueurartbonut,  which 
iud  oouif  Du  witlioLtt  luiy  tuurkvil  !-yiui>ti:iitii,  luii)  without  auy  ^Mt  dUtrew. 


niietaketi  for  Rmpyema,  for  a  solid  tumour,  or  for  &  collection  of  fiiud 
beiweeti  the  We  of  the  lung  luul  the  diaphragm ;  whilst  thos^^  which 
do  contaiu  ^jas,  altbou^'h  more  otisily  rcco;;uisod,  very  closely  reaemble 
pneiiniothorax,  or  one  of  the  gas -containing  cavities  aituat4xi  in  ibe 
diaphragmatic  zone.  In  either  case  the  clinical  history  ia  often  the  ino<>t 
important  factor  in  arriving  at  a  orrect  diagnosis,  and  shniild  he  cio^W 
txamintd  for  evidence  of"  any  of  thttse  lesions  in  the  tiUlumcn  which 
are  known  to  lead  to  suppuration.  Of  ih<;«e  the  most  inii>rtrt3nt  are 
ulcerative  or  perforating  lesions  of  the  etomach  and  bowel,  includitig 
appcmlicitis,  lesionA  of  the  gall-bladdor  and  duct«,  and  even  iu  rare 
instance's  bacturial  infi.>ction  apart  from  any  grusa  pathological  legion. 
Suspicion  of  a  subphrenic  abacesa  should  be  excited  iu  any  cose  in  irhirh 
t}ie  symptoms  and  antecedent  oitiditions  render  such  Mi  e^tplatiation 
probable.  This  is  specially  so  in  those  cases  in  which  (although  the  onii- 
uary  evidences  of  intmthonicic  disease  arc  absent),  porcussion  n.'fi«jrismc»;  i* 
found  to  bo  im|)airc<J  ovur  the  bases  of  one  or  both  hings,  with  ilinunisbed 
vocal  fremitus  and  respimtory  murmur.  Further,  local  bulging  of  the 
lower  rilut.  without  obvionx  displar-omont  of  the  heart  to  the  oppo6it« 
side,  if  associatwl  with  irrcgiUar  pyrexia  and  lencocytosis,  would  I«nd 
proliability  lo  the  surmise  that  some  deeply  seated  inllammutory  lesion 
w;i8  present.  When  a  collection  of  pus  below  the  diaphragm  is  large,  it 
may  he  found  limited  by  the  falciform  ligament,  and  so  give  indications 
of  its  position  ;  but  the  infornmtion  whicli  might  be  gained  in  this  «-%y 
may  be  neutralised  by  the  oocurreuce  of  an  abscess  on  both  aides  of  thu 
boundary  (cf.  Hunt  (34)). 

If  no  information  ran  be  elicited  from  the  physical  signs  in  ihn 
abdoroon.  attention  must  be  turned  to  the  comUtiun  of  the  thorax,  and 
Uie  evidence  as  to  the  proWbility  of  previous  puhnotiary  or  pleural 
disease  critically  considered.  In  this  connexion  the  examinatiuni  of  the> 
sputum  may  give  valuable  infornvition.  The  presence  of  tubercle  bacilli 
in  a  case  in  which  the  unset  has  been  sudden,  and  there  has  boon  \nug 
continued  cough  and  purulent  expectoration,  is  rflms  porHnu  conclusive 
ovidencR  in  favour  of  pneumothorax.  If  the  pus  discharged  by  the 
mouth  has  a  faecal  odour,  or  contains  liver-cells  it  is  practically  certain 
that  the  lesion  is  subphrouic.  The  horribly  fetid  sputum  of  bn>nclu- 
ectasia  dues  not  give  much  help  in  the  diagnosis,  as  this  condition  nwj 
be  either  the  cause  or  the  n-snU  of  a  subphrenic  abMceaa.  A  collection  of 
pus  in  the  rae<ltastinum  or  pleui-a,  which  is  discharging  through  the 
lung,  will  in  many  ittstauces  give  rise  to  profuse  punilunt  ex^H.-ctoruLiiw 
without  odour  and  free  from  blood,  and  in  so  far  ia  evidence  that  the 
lesion  is  above  the  diaphragm ;  but  these  iHstinctions  must  not  bo  Coo 
closely  pressed,  since  purulent  expectoration  from  below  the  diaphragm  w 
sometimes  odourless,  and  pus  from  an  empyema  which  baa  ruptured  inu> 
the  lung  is  nut  infreijueutly  very  ofTeniiive. 

The  difficulties  which  inuet  often  arise  in  tho  diagnosis  of  ptirulmt 
coltectiona  beneath  the  ili:iphragm  have  lieeii  incidentrdly  pointeil  out  in 
considering  the  physical  signs.     Too  much  stress  cannot  be  Uid  on  tha 
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po^stliility  that  physical  signs,  whicli  might  result  from  an  uiicoTiiplicnted 
collection  of  pus  belon'  tbe  (Impbragnt,  ma}'  (kj  and  in  h  lui-ge  nunjlier  of 
casta  arc  ubscuriKi,  or  even  entirely  oblitenited,  by  cffusious — serou», 
puriUeiit,  or  hiiumorrhagic — into  the  plouml  cavity  alnvo  ihem  ;  whilst 
such  information  aa  might  bo  derived  from  hulpng  of  the  parieiefi, 
depression  of  the  liver,  and  so  forth,  is  too  uncenain  to  be  relief!  on  in 
tbotie  ciisc^  in  whirh  tnisttvorlhy  t^viik'nco  is  nin^t  tieedeil. 

As  hxs  been  previously  insistetl  on,  many  different  jBithologicjiI  con- 
ditions may  pve  the  same  physical  signs,  and  uven  the  same  symptoms 
as  a  modenttu  collection  of  pus  itunicdiately  below  the  diaphragm, 
whether  situated  in  the  neighbcmrhfXKl  of  the  liver,  or  of  the  stomach. 
Of  these  the  motit  commonly  found  )k;1ow  the  'lijiphnigm  .in>  heiMitic  id)»ces8, 
hjdatitl  cyst,  nctinomycosis,  or  even  pi  imary  cjurinomii  of  the  liver,  when 
acconi|jaiiied  with  miirlccd  pjTexia,  as  it  soniciimos  is;  abovL*  the  dia- 
piiragm — empyema,  neophiam.  and  chronic  inllammal<ir>'  lesions  at  the 
base  of  the  lung.  If  the  history  of  the  case  is  indeHnite  and  the  onset 
insidionn,  it  may  be  impossible  to  decide  with  any  cei-tninty  what  is  the 
jirecise  nature,  or  even  the  situation  of  tbe  lesion,  until  an  exploratory  opera- 
tion kaB  been  undertaken.  Kven  then,  as  has  been  |>ointfd  out,  it  is  not 
always  «isy  to  say  definitely  on  which  aide  of  the  dtaphra^'m  the  coUi'ction 
of  pus  is  situated.  To  these  ditliculties  must  i>e  ailded  those  which  arise 
from  the  aimultancoua  occurrence  of  symptoms  of  thoracic  disease,  such 
as  pneumonia  or  pleural  cffiuion,  the  physical  signs  of  which  niuy 
completely  mask  the  conditions  which  underlie  tliera.  In  weighing  tlie 
evidence  it  must  also  be  taken  into  account  that  a  considcntbUf  period 
may  elapso  between  the  initial  lesion  and  the  development  of  symptoups 
which  suggest  the  preiM;m:e  of  suppuration  in  the  Meighboui-h<«d  of  tho 
diaphragm.  This  period  may  extend  to  some  months,  or  even  possibly 
to  a  year  or  more,  and  it  not  infi-eipiently  bapi»en8  that  the  collection  of 
pns  is  separated  entirely  from  the  primary  seat  of  infection,  as  in  aluccsscs 
roand  t}ic  tight  kidney,  the  rosidt  of  a  previous  apj)endic>itis.  A  hiator}' 
of  a  recent  atxlominal  lesion  with  physical  signs  of  »>me  [Mtthological 
condition  in  the  zone  which  lies  intermediate  between  the  thoracic  and 
abdominal  orgims,  or  an  undue  fidness  round  the  right  kidney,  especially 
if  accompanied  at  the  same  time  by  an  irregidar  pyrexia,  should  suggest 
the  fK>RRibility  of  -tome  deeply  seated  inflammatory  lesion  Wlow  the 
liver  or  diaphragm. 

Clubbing  (jf  the  finj^ers,  as  has  Ijccu  sidd,  occurs  in  recent  cases  of 
bronchi eclasiii  and  in  chronic  emp^'ema.  A^  far  as  I  aui  aware  it  has 
never  l>een  observed  in  sub])hrenic  abscess,  however  chronic,  unless  the 
lung  has  been  secondarily  affected.  For  this  reason,  if  pi-eseot.,  it  is 
ptinia  facie  evidence  that  a  lesion  giving  phyi^ical  signs  at  the  lower  pari 
of  tho  thorax  is  above  nilher  than  below  the  diaphragm.  In  a  case 
under  my  care  in  which  the  fingers  were  clubbed,  an  abiiceas  «*ii8  con- 
fidently believed  at  tho  oyx'i'ation  to  t*  below  the  diaphragm,  bui  at  the 
autopsy  it  was  found  that  the  lesion  was  a  chronic  empyema  with  fibrosis 
of  the  base  of  tho  lung. 


li  might  be  &iip[HJ5e(l  ttmt  valuable  information,  as  lu  the  cause  of  lh« 
(lulness  on  porcu&sioii  over  the  bnso  of  the  lung,  woutd  be  elicited  bjr' 
observing  the  movements  of  the  edge  of  llie  lung,  when  mapped  out  hy 
percussion  dming  inspiration  and  uxpimliun.     If  the  coUoctioii  of  fluid 
re8|KJii8ible  for  the  dtilneiw  on  jjercuesion  )i^  Iwlow  the   diaphmgiu,  the  I 
edge  of  the  hing  ia  aoid  to  deaceml  over  ami  encroach  upon    the  arB*' 
of  dulaesd  duriag  inspirution,  and  recede  during  expirarion.      Tliis  nuky 
occur  when  no  adhesionii  are  present  to  interfoi't*  with  the  movonionts  nf 
the  diapbnigm  or  hing ;  but,  as  has  been  ]x>int«d  out,  the  movetueiiU 
of  both  chest  and  diaphra^ra,  and  consequently  of  the  lung,  nro  often 
greatly  ix'strielod  in  Kubphronic  abscess.     When  froni  the  physical  aigtt* 
it  is  doubtfiU  whether  a  pneumothorax  or  a  gas-cuntaiiiiug  subphrenic 
alMCCH^s  is  present,  thix  movement  of  the  bitig  may  Ik  of  eunie  service 
in  helping    to   locate   the  lesion,  since  it  is  unlikely  tluit   the   edge    of 
the  lung  \Yill  descend  during   respiratinu  in   pncumothomx,  since  the 
line  of  hyporresouancc  as  n  rule  remaius  unaltered  during  respiration. 
On  tho  other  hiuul,  if  there  are  no  adhesions,  and  the  muscle  sulistance  ia 
not  infiltrated  with   pus,  the  dijtphragni  may  move  doMniwai-da  when   the 
lesion  ia  below  it,  though  in  itdlamiuiitury  conditions  such  as  thoee  under 
consideration  it  is  very  unlikely  that  the  relative  mobility  of  Uie  part« 
will  l*e  preserved.     The  tissues  in  the  majority  of  cases  are  matted,  and 
the  contiguous  organs  boimd  doini  by  adhesions. 

As  has  been  pointed  out  hi  discussing  the  phy&ical  sigi\s,  the  diagnosi» 
of  a  gas-a)titaining  subphrenic  abscess  is  often  much  more  easy  than  when 
pus  alone  ia  present.  The  extension  of  the  coin  percussion  note,  coupled 
with  amphoric  breach-sounils  and  hoart-i^unds  \riih  a  miuical  timbre,  ho> 
J  ond  the  limits  of  the  thoi-ax,  is  almost- conclusiveevidcnce  that  the  condition 
is  subphrenic  and  not  intrathoracic.  There  are,  however,  rare  uutances 
ill  which  the  diaphnigia  is  inverted  ;  this  ph_\-8icHl  sign  might  then  he  mis- 
leading :  but  such  cases  occur  mainly,  if  not  solely,  after  long -con  tinned 
pulmonary  or  pteunil  disc;ise,  and  are  therefore  little  likely  to  be  mistaken 
for  a  subj)hi'enic  pneumothorax.  The  same  may  be  »a\d  of  those  massive 
excavations  of  a  complete  lolie  of  the  lung  which  sometimes  occur.  This 
condition  may  be  indistinguishable  from  pneumothorax  by  physical  signs 
alone,  especially  if  a  bronchial  fistula  has  been  c«tnb]iBbcd,  though  in  tlia 
case  of  the  pulmonary  cxcivation  the  contniction  of  tiie  side  will  idmoet 
certain!}'  be  pnmoniiced  ;  whilst  in  a  hydropneumothorax,  even  after  the 
lapse  of  verj-  considerable  periwls,  the  girth  nf  the  affecu'd  sidi*  may 
remain  larger  than  normal.  The  problem  of  the  diagniwi*  Itetween 
these  conditions  and  subphrenic  abscess  couhl  hardly  ever  arise.  The 
snme  may  bo  said  of  some  of  the  other  lesions  which  give  tlic  physical 
signs  of  a  gas-containing  ea\-ity  beneath  the  chosb  wall,  such  as  pnruDK^ 
pericardium,  or  a  hernia  of  the  stomach  through  the  diaphragm.  If  the 
existence  of  such  conditions  it;  borne  in  mind,  tlie  circumstiuices  in  which 
they  originate  almost  [n-eclmle  any  re»l  diflicnlty  in  diagnuttis.  A  cue 
has,  however,  boon  recordft*!  (2|)  in  which  what  wa*  thought  to  be  a 
subphrenic  pneumothorax  tui-ned  ont  to  be  a  local  distension  of  the 
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colon,  vbich  when  examined  with  the  a^mya  gave  the  appenrancc  of  n 
ga»-coiiUiining  Duhphretiic  ciivity.  These  uid  limiUr  enueti  aro  tou  nira  to 
need  more  than  a  passing  mention. 

On  the  other  hand,  an  acute  distention  of  the  Btoniaoh,  which  is  ftome- 
times  found  in  certain  discuses  of  the  buse  of  the  lung,  may  give  rise  to 
Kvmptoms  very  closely  resembling  tbuac  found  in  sub-  or  supni-phrenic 
piieiirautborax,  such  aa  coin  peron&aion  note,  distant  amphoric  hreath. 
suunds,  musical  heart  beat,  and  cv»u  a  musical  Hnid  tinkle  and  )«pl)i^h- 
Two  cases  of  this  kind  have  come  under  my  care.  In  the  ultimate 
ditciffioii  as  to  which  side  of  the  <)iaphra|^t  an  air-containing  cavity  \% 
situated,  it  must  be  borne  in  mind  that  a  subphrenic  l«siun  may  raise  the 
arch  of  the  diaphragm  as  high  a«  the  second  intercostal  space.  U  may 
also  be  bilateral.  A  case  of  thifi  kind,  which  turned  out  to  bu  a  suppurat- 
ing hydatid  of  the  Hver,  was  under  Dr.  Habersbou's  care  in  Frie<lctihcim. 
The  cavity  occupied  practically  the  whole  nf  the  fmnt  of  the  thorax  helow 
the  second  right  and  third  loft  costal  cartiUges,  and  its  lower  margin 
crussed  the  epigastrium  at  the  level  of  the  7th  rib.  Some  information 
may  ho  nbtAiuKd  as  to  the  situation  of  a  gas 'Containing  cavity  under 
cover  of  the  ^wny  tJiomx — when  efluMon  has  taken  place  into  the  pleural 
cavity — if  it  is  found  that  the  percussion  dulncss  due  to  the  Huid  is 
situattid  higher  up  in  the  cheat  than  tho  resonuuce,  which  is  due  to  the 
presence  of  tho  cavity.  The  relative  positions  at  which  these  physiml 
signs  are  elicited  are,  as  far  as  they  go,  evidence  thai  ihe  air-containing 
cavity  is  below  the  diaphragm,  and  the  efl'itsioii  above  iL  In  practice  this 
is  generally  the  ca«e,  but  a  pneiunothorax  may  be  separated  off  from  ihu 
rest  of  tho  thoracic  ca\*ity  by  adhesions,  which  prevent  the  gravitation 
of  fluid  10  the  moat  dependent  part  of  the  pleura.  One  such  case  has 
been  under  my  care,  and  in  this  insunce,  in  certain  positions,  it  was 
easy  to  obtain  the  physical  signs  of  an  effusion  higher  up  on  the  chest- 
wall  than  the  airconuuning  cavity  below.  When  there  is  doubt  as  to 
whether  the  lesion  is  above  or  below  tho  diaphragm  it  has  been  snggested 
that  valuable  information  can  be  obtained  by  punclm-o  with  a  hollow 
needle  (52) ;  and  it  h:»  been  |y)int«d  out  that  if  the  needle  luis  l>i>en 
plunged  thi-ough  the  diaphragm,  its  outer  end  should  bo  raiseil  during 
inspiration  and  depressed  during  expiration  (Fitrbringer's  sign),  while  if 
the  needle  has  not  passed  through  the  diaf^mgm,  and  there  is  pus  in 
the  pleund  cavity,  it  will  not  move  up  and  down.  Agjtin,  it  has  been 
|)ointed  out  that  if  a  collection  of  matter  is  struck  by  tho  needle 
above  the  diaphntgm,  the  flow  should  be  incrense<l  dnring  expiration  and 
diminished  durinj^  iuspirati'jii,  whilst  if  the  collection  is  InjIow  the 
diaphragm  the  reverse  shotdd  Imj  nbservwl  (Pfuhls'  sign)  \,\-).  C^uitc 
ajjart  from  the  dangers  of  indiecrimimitD'  pnnrture,  the  amount  of  informa 
tion  which  is  likely  to  be  gained  by  tbexo  signs  is  small,  «inc«^  the 
diaphragm  is  not  only  liable  to  be  6xod  as  a  direct  result  of  the 
subphrenic  losion,  but  it  nuiy  even  move  in  the  inverse  direction,  as 
was  seen  in  a  case  recorded  by  Devic  and  Chalier,  in  which  a  sub- 
phrenic abscess  was  dinguosed  by  the  j'-ray  screen.    The  s^jment  of  the 
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diaphmgtn  on  tho  afltwtod  flide  vtha  leen  to  ascend  during  tnipinition  wid 
to  dvscand  daring  r>r|iiniiton,  tbo  miucle  substance  liaving  been  infected 
and  nofumcil  by  the  iiiHiiinuiatory  prooes'jes.  The  incthf»d  of  iitt«m{rtinj|E 
to  ol>L»Jii  <ltiU  (or  a  currtfci  diagiiottiu  by  ptmcUire  with  ibu  aspinttios 
notMllu.  lu  in  8u  often  L-ounsulltid  (^2),  caiiiiut  be  too  strongly  «ie{*rt<caled. 
In  tha  easo  o(  ii  <ioiihtful  ttubphreuic  Abaceaa,  whether  the  coUecliati  of 
pii4  JK  above  or  bvlow  thu  diaphrugin,  thoro  is  grave  rtbk  nf  iufcciuig 
a  bitburbo  anatToclud  aeruiw  cavity,  by  the  parage  of  thtj  needle  cither 
during  instirtion  or  withdruwal.  Thd  rink  of  a  delibenitu  cxploratorr 
o{)enition  con<liicted  ivi  as  not  t»  op«m  thu  pk'nml  cavity  b«f<»re  the  pert 
tonoal  cavity  hiia  been  clo»o'i,  or  vice  vorAa,  is  in  uiy  ox[)erience  far  leu 
ruky  than  lli<?  iMuaulioiu  us)>  of  iiri  irxpluriug  «iyriuKO. 

In  weighing  tbu  valuii  nf  iiulividiial  physind  aigns  it  mttst  not  be 
fur^otlun  that  tbti  diaphragm  may  lie  raixed  aa  high  an  the  tteoood 
inteni|Ku:e,  either  by  diiid  or  by  g:iA ;  and  that  the  general  Utmleiicy  of 
oncyatod  colloctton«  of  Htiid  below  the  iliaphragm  is  to  raise  tlie  h<.*art, 
Inclining  thu  apex-boit,  upvrordi  and  slightly  outvranLs  mtbcr  thitu  to 
diflplacti  that  organ  Hideways  away  fn»in  thu  lesion,  as  Is  the  cnse  in 
large  utViiKicHis  into  iJiu  pli^unil  cavitio-^.  It  its  sonietiinEts  found  that 
in  cbrt>iiic  iiitlanitnai-ory  (cuionB  in  the  AlKlomen,  a  thickened  roll  of 
umoiiium  can  be  fult  through  the  alKlomituU  wall,  stretching  actum 
between  the  nmbilicud  and  the  votilal  arch,  oa  an  iudural«d  nuiaa.  If 
thin  Imj  pri'senl  in  aaaociation  with  other  physica!  signs,  which  are 
consistent  with  the  exiHtonco  of  a  subphiL-nic  alisoefls,  it  may  be  of  value 
in  hulpitig  to  funn  a  ojnuct  diagn<iKi!f,  Thu  importance  of  tho  aigii  is, 
how4iver,  lusutonu*)  by  tlio  fact  that  it  may  be  priMienl  in  mnlignant 
diaeaite,  and  in  other  forms  of  chronic  pi'ritonitis,  aptirt  from  luiy  Incalincil 
collection  of  pus.  It  is  mainly  of  importance  when  asaociateil  witJi 
ft  history  and  with  H^imptoms  whicb  HUggcst  that  the  leeion  may  !•« 
inlhunmatory,  ntiil  ittile[>endt<nt  of  a  previunis  ii{R'i-ation  or  traumii  {et 
K|Hpl<iitift,  p.  1018]. 

Ltiucocytoain,  when  present,  is  u  valiiablo  indication  of  suppuration, 
but  it  in  not  always  found  even  when  there  is  a  coneidcmblu  ulntrcos ; 
ao  that  ahaenco  of  any  great  incroasti  in  leucocytes  may  l>e  di&rtfgardod 
in  summing  up  the  evidence  for  or  against  the  presence  of  pu»  beluw 
thi'  diaphnignL  A  Icucwytwis  of  from  10,000  to  35.000  wa-i  pre<9ciit 
in  all  tbo  avms  at  thu  Boston  City  HuspiUiI  (ii),  In  which  suliphroaio 
absGuss  waa  a  oorapliciitioti  of  appendicitis. 

Nil  nttt'ful  pitquj«e  would  lie  gninud  by  any  detailed  conaidenukMi 
of  the  general  and  consLitationid  di^ttu-hancos  which  may  l>o  asgocjaied 
with  the  lotions  nndor  discuusion,  since  they  are  rominon  tu  all  pus 
inflictions.  The  main  points  of  iroi>ortance  are  that  the  onaet  may  b«s 
on  the  one  band,  that  t)f  an  mule  ]H<rforative  {icritoniti^  with  high 
lemiMTittiu'e,  rapid  thnwly  pulttn,  aguiiising  i>ain  on  the  lighw«t  |»reatan9 
over  the  alToeicd  p:irt  with  putwibly  filling  uf  the  interco>ital  spacua,  and 
oedenui  of  tho  cheat  wall ;  ur  on  tho  other  lliat  uf  an  insidious  malady 
with  little  pain,  no  pyrexia,  and  indefinite  phyaical  signs.     Aa  regards 
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tho  local  conditions,  each  uf  the  various  fomis  of  the  dis^^nsc  ^M  give 
rise  to  phyNicul  >*ignii  whk-h  aro  lU-l^nninwl  by  ihf  i.it4tution  lun!  imtui-c 
of  the  initi.-tl  lesion,  the  vii-ulenct*  of  thp  ]>oi.sor.,  t)if  ]»Dwcr  of  n.'^i»tance 
of  the  indivifJunl,  and  the  pfiectivonmis  \A  the  ndhesiong  which  limit 
the  sproofi  <if  the  stippurntioi). 

Prognosis. — Many  factors  have  to  Iw  tAken  into  consideration  in 
nttemptini:  to  fntm  a  prognosis.  The  most  imjN>rtHnt  are,  the  cause  of 
the  initial  lesion,  the  method  of  onnct,  the  extent  of  tho  toxneniiH.  the 
situation  uf  the  aUceea — whether  intra-  or  uxli-a-j^reritoncaj,  and  the 
cftectiveness  with  which  it  is  isolated  hy  adhesions,  the  iiivjv6ioii  oi- 
non  invasion  of  the  thnmctr  cavity,  ami  huitiy,  the  po»(j«ihility  (if  oj>erating 
and  the  reanlt  of  tbe  opcmtlon.  The  effect  of  0]>eration,  taking  u  large 
tntmbcr  of  ca«es  together,  is  to  reduce  the  moilalily  by  more  ihun  half. 
Thus,  uf  60  cases  recorded  by  Gruneiecn,  -10  survive^l  operation,  and 
only  20  died  ;  Mfhilal.  of  1  73  cases  collected  from  various  sources  ]>y  Ii:ing 
(^).  of  SI  in  which  no  operation  was  perfonned  only  10  win-ivcd  ;  of  14 
treiitefl  by  nspinition,  2  only  surviveii  ;  whilst  of  40  operated  on,  1\ 
reeovercd.     Griineisen's  (32)  cases  are  as  follows : — 
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The  figures  given  by  Elsberi^'  shew  even  more  fnvonml>le  nuults 
from  operation  ;  since  of  73  cases,  51  wj^re  o|»erated  on,  and  no  lew  than 
40  recovered  :  whilst  of  the  remaining  23  who  were  not  ojierated  on, 
18  died.  Something  may  be  learnt  as  to  the  prol«))Io  issue  of  a  caae 
from  the  species  uf  the  micro-organisms  present,  in  the  periumesl  exudate. 
Ill  Mr.  1>udgeon  and  3lr.  Sargent's  oiaes,  those  in  which  the  Strtj>tftf/MTng 
{>y*Hjfnfx  were  present  were  almost  invarialjly  faud,  whilst  they  found  the 
JUtcillm  coli  to  bo  less  virulent  than  the  Ji'iHUtis  fiiitx^tninntif  (cf.  U^c.  rii. 
p.  113). 

Treatment  — The  treatment  of  8ub]>hrenic  abscess  is  printarily 
stirgfcat.  I'nicss  promptly  located  and  efficiently  dealt  with  by 
operation  it  is  a  very  fatal  disease,  and  unless  the  operation  is  undcrtiiken 
before  there  has  been  a  general  infection  of  the  peritoncid  canty,  and 
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bcfuro  tbo  iiuralhorucic  scrolls  lucmbmiios  have  bveii  iuvaded,  the 
outlook  ia  w<:Ilrii^h  1iu|hi1cs!(.  Thv  uiirly  recognition  uf  the  couditiun, 
and  the  rloUbaratu  exploration  of  the  atlected  |jart,  give  the  putient  tb« 
heet  chance  nf  i-ecovery.  As  soon  as  there  ia  roasonahle  grounil  for 
suapectiii>;  un  iibsccss  below  the  diiiphni^^,  t-lie  Muit  at  which  the 
nmxininm  phyeicul  ^igcis  iiix*  present  shunld  he  explored.  This  tit  not 
the  jjIjico  to  iUsciih«  tht>  procediirw  of  the  surgical  nieasiu'es  lo  lie  aJopud, 
htil  it  may  perhaps  he  periiu's^iblc  to  Miy  that  tho  lestdu  of  the 
opeiutions  which  I  have  witnessed,  havo  impressed  upon  me  the 
im[K}rUint-o  of  Hhuttinj;  otT  the  cavity  of  tho  pIuui-Ji,  if  it  is  found  to  be 
amiHt'ctcMl,  Iteioro  tho  iwrtfi  holow  the  diaphnignj  are  exi'UircJ.  This 
can  he  dono  Avitbouc  difKcuity,  if  the  jiaticntV  condition  is  nol  critiad, 
and  if  ii  t«  pus&iMo  to  alhjw  nn  interval  of  two  or  three  days  lu  eLt|M« 
between  tho  lirat  and  second  exploratory  oiKratiotis. 
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(38  ri>w«  fmtu  till-  P.M.  riM^inU  of  St.  Mary's  Hit!<)'ilAl}.--3ri.  jK\it(;tf«iK,  E.  "  Kin 
Fiill  von  aiibnliKuifvEieii  Aliwrvets  Boitnig  nir  Krkliiruuu  diii  /w<:rvlifr'll|>liuii'jiii'?D»," 
DiutKhf  uiftt.  n'fAjwAr.,  18W,  xxi.  d5S.~36.  JoFfiON,  J.  H.  "SiibiihwniL-  Alwc.-v*," 
flrii.  JJed.  Jonm.,  190-1,  i.  250. — 37.  L.\rEYnB,  L.  "  Essai  snr  Icb  i-oni  pi  illations 
p^ri}ie;iAttqiiM  ct  plfiurales  di>  I'apiiendiv-ite."  i^fc.  <^<  C'AiV,,  Pnru,  1901,  xxiil  fiOS, 
■III).  ~:iS.  Ltirii,  K.  F.  C.  "  InllxiiiiiuUiry  IjMiuiis  of  Ou-  TlioriiRic  Cotitt^uts  arising 
\inni  Siib<lia|>)mKiuAtic  CnriditioiM  du^  to  U&xtric  Ulc^r,"  Edin.  Jlcrp.  Itfft.,  1S9&.  iii. 
'Z'Jfi  I  mhiii>j;nii>Iiy).~itO.  I,irui.  "  Intratliora-io  Inllaniiiiutioii  fuDuwiug  i1|hiii  Sub. 
(ItaphrAgTti&nc  Sui>!>iir<itionx,  aminj^  from  Lesions  of  tli«  Liv«r,  8]<l<:«n,  Ki'liwy, 
Int4:4lin«,  nnd  Vi-riiiirtrin  A|<|i«ijilix,"  Rtiit.  Jfoirj*.  Ji^jm.,  IS'JU,  Iii.  344. — 10,  Lkvukn, 
E.  "Uebor  Pvojinuntnothorax  snbpbrvuictis  (rmd  aubjilnrniscliv  Ab-iCiwin')."  Hiaciir. 
/.  Hin.  Mrd.,  1^»0,  i.  32J. — II.  Lp.yi>ex,  E.,  tiad  HEXVEKe.  "UeUTPyojineumothorax 
^abi'liremctu  nnd  diwinn  Hc)iAndlun)(."  //t/.  lUn.  H'chntchr.,  \Wl,  x\i\.  WUi. — 
•12.  Lirrr.s,  .M.  "  U«bcr  die  iionnaliier  b«i  jtxUr  B««inratJon  am  Tliorex  MclitWren 
Zwerohf'illitWwKtm^^D,  '  /Vh/hcA.  -tnnt.  WrJniMritr. ,  189U,  nviii.  ^73. — 4-'*.  I-inn. 
"  Dwt  '  Zwfrohfellphanomen '  wad  Mine  B«deutuDe  fur  die  klinictche  Mediciii,"  It'itnrr 
i.lin.  WeJtnM-Jtr.,  Ifitt'i,  riii.  70,-11.  Jdrvu  "Zw.ivlifii]||.IianuinMi,"  Jitiii-Km-'fclo- 
jtatdk  dcr  OetammUn  I/riti-unde,  xxvi.  51S. — 15.  Ma;*us,  A.  "Subiilircnic  A'jsccw, 
ivith  spwial  referottM  to  tliow  ca**-^  nlldi  »imuUu'  ]iyopncuruothor»s."*  Tmtis. 
Afwc.  i>/ Arner.  I'hya.,  1SS3.  viii.  1\'S.—i<i.  M  iviu.,  K.  t'fbfr  *<>,>•]*/,  rr^iM-h'  /|k»v«K 
(Hiblio>jr»plty),  Wit-n,  lS5t.      17.  Ni'iHSAr-KL,  H.    JHt ErL-ro    '  ■! 

({•■tJWiti'wnnt,  En^cliali  IninsUtit;!)  cdit'.il  wiib  additiunx  bv  H  1 1 

Sf»iind'T»0'.,  L<ui.b'n,  IWi;  (llilil)ogi*(ihy).  — IB.  Osi-Kii,  \V.    ;,:,..,,,.. ; / 

Jl/v'triff,  fitb  clition.  !'.'').'■.  I'.  5)*5. — 19.'l'iMii>^r..  F.  O..  nnd  IIiihinm>s,  U  "C««»-<i 
uf  AbMw-ys  hi-iii>iilli  the  Diapbngai  lu  couneciiua  with  i'trforatiDg  U&Htric  L'lcer," 
T.timi.  Clin,  b'ne..  Lomlou.  1S93,  sxvi.  72.  -.'»0.  rFAlilCR.  0.  E.  "Rriwrt  of  »  CJiw* 
of  Snbphrcnk  AbK««9,  illuBtrfttcd  by  SkiAfCrnph.  "  .V.r<fj^ii<,  l>ctroil,  I'Mi.  x.  69$.— 
Ill,  Ri(  11  Miitsnx,  M.  it.  "  R<'Hurk!i  un  xhe  l%^mi<i«  lictwoen  At-iitn  Apg^mdii-iti* 
and  Aoutt*  i Htratb'"'nici<'  DL*easc,"  /»»»?<>«  Mid.  amf  Suty,  .l<furM.,  \W2,  cxlvi.  ',i90. — 
5'J.  — koLLR^TdS,  H.  I).  I'MitQfi&l  XotM  to  Aitii^lcn  on  Sub]>lirt:nic  AIimcsa  aiid 
KpiploilU  ill  yrirbn^gt'l'a  [Hwnun  nf  t/ir  /iUfiUiHf-»  ttad  FfritPtirnm  (cf.  17  ■.  — W. 
HANiihK,  >L  *■  Drei  Fiillo  plouro-'iwrrorntivitr  IVriloiUliB.  u-brt  HfmorkuDjj;i-ii 
UIkt  Siib]icritonitiii  uml  Pluiimjwrriintionen,"  Arch,  drr  HfiU-ttn'if,  1878,  xis.  *i-IO. 
— 54.  SrBWAKT.  F.  T.  "  Aj>]i«ndi<:iiu  ConiplioattHl  nitb  lA'd'eidod  Alxlonunftl 
AbsccM  and  I^'fl  l'yi>thorax.'  A'\h>»U  i'f  Sur^fery,  Itwi.  xjxiii.  ""2.-55.  S\t(osi>h, 
C  J.  '^Clinical  Lfcturv  on  a  Coae  of  tiangrcnoun  Ai>p)^ndicitU,  nilh  Snbplirptiie 
AhsMaa,*'  Ltiinit,  1905,  L  'A37.^M.  Tavkl,  E.  "  Poncurnix  )«i.Ht-A|i|i«ndicuUrti>," 
(.'■uTftapcwte  izlft.  f.  Sehtm'^rr  Afntf,  1904,  xx.viv.  23S.^57.  TAvr.<'K,  F.  "A  Cume 
nf  AW«M  liatwi-^D  tlm  Di»pbrj>jiu  aii<)  ihr  Lirw,"  Quff's  ITonf,.  Ilfi>$.,  1874. 
xix.  25T.— ''S-  ToijJT.  " App-iiiliriti",  «lw^»  dn  foie,  mX^km  sotisphr^niqQe,  onvprt 
dans  Ic  irfnc.ard«."  Lyon  viAl..  IW)2,  xcviii.  M.  — 5ft.  Tfntiv,  A.  U.  "Clinical 
Ifn-lnrcs  on  thn  %'ariotiii  ronns  vf  IntrnaMoniitial  Siippnrntioti,"  Ciin,  Joum,,  IDOl, 
XTi.  87S,  and  IJWO-l,  xrii.  11.  VJ.  76.  U«.  157.  It^s.  —  80,  TrnKKi..  R.  "Die 
Bcdimtiing  der  L«nkocvtom  tiir  die  Dia^nioai:  Intrn  ■  aK-lonuuclUr  Riurungen." 
CnUralh.    f.    d.     Orfm-feb.    d,    Mnl     u.     Chi,:.    IWi.     vii.     .^aS.- 01.   I'MMU,     P. 


Miiil:i{.  n.  it.  fiTOi-.'jf.h.  ,\.  Mnl.  u.  Chir..  lW>li,  vi.  605.-82.  WAM.Mf',  C.  8.      "Tb* 
Siirgi'«l  TreAtrnt-ut  of  ,Siil)i<lirenic  Alwci-ss,  '  7*r>i'M.  J/eJ.  .Soc,  Loodoru  !5x)r..  Txnii. 

Ij3._t;3,  Waulacc,    C.  S..    and  Sakokm,    P.    W.    G.    ■•Ki>)wi>l  of  ■  U 

Ap|iL>DtlIcitifi."  S<.    7Aom<u'>  Umit.    P.tjf.,    1905,    xxxtii.    US.— d4.  V  U. 

"  A  iiat-IVwiucing  lUcillits  (tiaeiHiu  iur<^i*fs  m)"<uJ"iu9,  Nor.   hio"  rf 

Rapid  Uevelopment  in  tlie  BIdoU-vhimU  after  Ucath,"  JiuU.  Johns  i.  -^tt 
I£»2,  iii.  81, 


Effusions  into  the  Lesser  Sac  uf  tuk  Puritoselsl — The  lesMr 
HLc  of  the  {M!ritonouni  may  be   infected  from  Ivjjions  of  the   atontadi, 
(luotlenttm,  jwincreas  liver,  left  kidney  and  nupmreniil,  inuisventc  colon, 
and  possibly  of  the  spleen  (4),  hvit  in  intlumniatory  affei^tions  tht*  cAvity  tA 
the  sue  is  often  oblilerattid  buforc  actual  purforatioii  into  it  tui«  ocvtirrviL 
According  to  Mr.  Jordan  Lloyd,  "  pathologii-al  dist^^Obion  of  tbc  leocr 
[MiritoDfiini  givert  ri»te  to  a  tumour  in  the  li^ft  hypncfaondnac,  epigojitnc. 
and  unibilic;il  regions,  of  a  somewhat  chiintcteristic  r^hape.      It  nppun 
to  vnry  from  time  to  time  in  form  anri  size  iiccordinj;  to  this  conrLlinn 
of  iho  overlying  stomach,  for  when  the  viscus  Is  full  of  liquid  cuntrnt^ 
it  increases  the  urea  of  the  ttimour's  (hilneKii,  wliiUt  it  makes  its  oiitliuc 
less  definite  by  ]>AlpAtiou,  and  if  thu  stunuich  bo  dintcnded  with  gu  ibe 
dull  area  becomes  reaunant,  and  u{iparently  the  tiuuour  tiiay  dinppaar 
altogether.     The  colon   always   lies   Iwlow  the   lumimr,  and    ncv^r  in 
front  of  or  alwve  it,  as  is  the  wise  in  enlargements  of  the  kidney.*"      \Vh«J 
the  sac  is  distended  by  fluid  an  arei  of  dulness  may  be  found  posteriorly 
ou   the   left  aide,  ovring   to  tbc   pushing  up  of   the  diaphrngm   (4,  59). 
Mr.  Jordan  Lloyd  gives  thi'eo  diagrams  uf  cases  in  which  tbu  effanon 
into  the  lesser  peritoneal  canty  w:ifi  cither  serum,  or  scrum  mixeil  with 
hlooci,  hut  none  of  them  was  imrulenl.      In  these  cases   the    tumour 
projected  from  below  the  mnigin  of  tbt-  left  costal  arch,  and  cxtcndnl 
tis  an  irregularly  roimdeil    swelling  downw-inls  towiirtla   the    umV»ilicujK 
and  to  a  much  less  degree  into  tlie  epigastric  and  left  hmiVtar  regioa& 
After  suppuration  has  uccurrul  not  only  arc  iho  anatomical  lAiidmArk^l 
liable  to  he  so  much  alteretl  by  adhcaiouH  as  to  make  the  locntiuii  i»r  the 
abscess  a  matter  of  great  difficulty,  but  the  symptoms  are  confitf^^l  lir' 
those  of  the  exciting  cause,  and  by  the  evidence*  of  thi-  acuu*  pcrituntti*^] 
which  it  &et>i  lip. 

Suspicion  as  to  the  nattur  of  an  inflammatory  tumour  having  Uwj 
cliuntcters  and  situation  mentioned  above,  should  be  excited  when 
is  found  to  l)e  resonant  on  superficial  percussion,  on  account  of  tfavl 
presence  of  the  stomach  in  front  of  it,  and  appears  to  vary  in  site  with. 
the  amount  of  distension  of  that  orjian  fjtherwise  the  symptoms  in 
acute  cjisea  will  he  merely  those  of  a  suppumlivo  peritonitis.  \nih  mil 
special  characteristic-^  t/i  distinguiith  it  from  other  forms  of  recnhj 
peiitoneal  abscess. 

Whether  operated  on   or  not  the  disease  is  very  fatal.     Out 
\\  cases  alhidetl  to  by  Michel  and  Cross,  37  died,  ami  only  7  recorered] 
aft<T  operation. 


The  tm«  nature  of  the  affection  soems  to  bave  been  recognised 
clinically  in  two  only  of  the  44  cases  quoted  hy  the  anthoi-s  above 
alluded  to ;  in  one.  under  the  care  of  .Spilliuann,  the  situation  and  nature 
uf  the  tuuipur  were  diagnosed  before  tlie  o|H,-nttiun  wua  unilcrtaken. 
In  the  remaining  coses  all  kindK  of  HurmiHt^H  wen>  made  :is  lu  the  nature 
of  the  loaion.  They  were  reganJed  as  cancer  of  the  Blomach,  gaatrie 
ulcer  and  peritonilU,  intestinal  obstruction,  "  epigastric  tumour." 

The  gymploms  are  those  of  a  suppumlive  peritonitis — and  if  there 
are  any  distinctive  physical  signu  they  are  th«)*e  of  a  retroperitoneal 
tiiraotir  coiitainini;  fluid. 

The  treatnvnt  is  purely  surgical. 

ar>.  |:<u>vn,  JoRrAii.  "Injury  to  the  r«iior«u  ■  Cauk^  of  KJTiutions  into  tlir  Ws*vi 
IVritnnciil  Cavity,"  BrU.  Mtd,  J.,uru..  180a,  ii.  !(WJ.— ft6.  Mirni.!,,  0..  and  Oiiiws,  0. 
"rmitrihutJon  a  IVttvIe  dva  coDectianfl  purulonu  d«  I'arri^Te  cA%'ilv  des  epiiiloouft," 


Pericoutisasi)  Pkricolic  Abhoess. — Inflammation  not  infreriiiontly 
occurs  in  the  connective  \.\»^\\v:  round  the  colun,  in  a  manner  which  is 
analogous  to  that  which  i»  so  common  in  the  right  iliac  foswt  as  a  result 
of  appendicitis. 

Etiology.  —  Pericolic  intlAmmation  may  be  excited  by  external 
violence,  «uch  9a  blows  on  the  ubdomeu  (74a),  or  by  any  lesions, 
mechanical  or  pulhological,  in  the  lumen  of  the  colon,  capable  uf  setting 
up  ulceration  of  the  mucous  membrane  or  perforation  of  the  bowel 
wall.  Amon^ftt  thi^so  may  \w.  mentionc<l :  clironic  constipation  and 
steixoral  ulcers  (Power,  and  Bland  -  Sutton),  utcemtion  iu  diverticula 
from  the  Iniwel  (Goorgi,  Beer),  and  ulcers  duo  tu  forcigu  bodies,  such  aa 
pieces  of  straw  (CufT),  Bah-ltones,  pins,  pieces  of  bone;  in  fact,  any 
jagged  or  pointed  body  which  is  insoluble,  or  oscapes  the  action  of  the 
digestive  fluids,  and  becomes  impacted  iu  the  mucous  membnme.  A 
tuberadous  form  of  the  rliscase,  due  to  subsen'tUK  infiltnttion,  Iuia  Itcen 
descrihed  by  .Mr.  F.  S.  Kid<l  under  the  name  of  hyperphistic  tuberculous 
pericolitis,  and  poHsibly  infection  of  the  subperitoneal  lls&uc  may  he 
caused  by  pyogenetic  organisms  without  any  gross  breach  of  the  iulea- 
tinal  wall  (74,  T4.\).  Two  of  Mr.  Power's  cases  were  on  the  right  side, 
and  he  exonerates  the  ap|)endix  of  the  responsibility  of  having  set  up 
the  condition,  because  it  appeared  healthy.  Similar  eiwes  have  been 
recortled  by  Wjinlschuid.  l)t.  Il.'iwkiiis' obBervations  would  seem  to  shew 
that  no  appendix  can  rightly  be  eonsidercd  healthy  or  incajMible  of 
causing  peritoneal  infection,  unless  it  has  b^f  n  examined  microscopically, 
since  the  micro-organisms  which  infest  it  are  able  to  penetrate  its  walls 
and  infect  the  peritonciuo  without  any  visiUe  breach  of  surface  ;  also, 
as  has  l>ucn  pointed  out,  ap]>en<lix  alksceiiB  it)  not  infreciuently  followed 
by  local  suppuration  at  a  distance,  although  no  track  is  left  between  the 
two  point«  of  suppnnttion. 

In  1893  Mayor  gave  an  account  of  certain  inHainma lions  which  ho 


recogjiistitl  hb  occ-urring  in  the  sigmoid  flaxure,  and  callcil  attention  to 
tho  similaritieB  which  they  boro  lo  *' ryphlitig"  and  "perityphlitis.''  Ha 
tleiscribea  inHnmTnatory  cotidiiions  alfectiiig  the  whole  of  tho  thicknMi 
of  the  vraW  of  tho  howcl  in  the  left  ilinc  fo«sa,  extending  either  hy 
direct  continuity,  or  through  the  [yniphntict*,  on  the  cue  luind  to  tbu 
pentonetim,  and  un  tL«  other  to  the  colhiUr  tirane.  Ht;  recognised  thmt 
they  wore  eapahle  of  setting  up  local  inrtftmmation,  either  withiii,  iniur- 
dinlely  under,  or  outiiidn  the  |H)riU>neuin.  He  also  calli)  special  utteniiun 
to  the  frequent  asooci.ttion  of  constijution  iriih  this  condition.  Tbtm 
ciiBes  ,ire  of  interest  and  importance,  became  there  is  often  no  clue  «t 
the  hi^dsidc  Ui  the  catisc  of  the  lesion;  and  if  the  int1<iniiu.itiun  is  Ion 
down  in  the  colon,  there  mny  be  symptoms  of  obstniction,  •iimulntinjj 
those  which  reault  from  new  growth  (7'2a,  "4a).  li  :ui  abscess  lurni  nnil 
diitclmrge  into  the  bowel,  the  tumour  nuiy,  as  Mr.  RUnd-Sutton  oliserve*, 
spontaneously  disappear,  after  hanng  been  declared  to  be  aii  irre 
movable  cancer ;  and  in  spite  of  the  gloomiest  prognostications  the 
piitient  mny  mpidly  recover  and  lire  to  mock  at  his  lulvisers  (69,  74a». 

Pericolitis  is  most  likely  to  occur  in  thee  situations  tii  which  tbr 
mechanical  efficiency  of  the  Iwwcl  is  least,  namely,  at  the  hefrfitic,  splenic, 
or  sigmoid  fluxuiL'tt.     If  the  lenioti  is  liniiu^d  to  the  ascending  colon,  the 
appendix   is  obviously  liable  to  get  the  discre<)it;  if  it  is  in  the  sigmoid 
flexure  it  may  ho  impo^aihlc  to  ditforentiato  it  clinically  from  maligrtaut 
disense  ;  in  any  |»art  of  the  colon  it  may  be  misukon  for  n«H>pla&ra.  tut»ct- 
culosis,  or  actinomycosis.     Besides  the  authors  already  nKMitiiHicl.  t>rs. 
Kollcston  {pericolitij'  sinisirn\  Newton,  Tavel,  and  olhera  have  ivconleii 
caaea,  and  I  am  indebted  to  the  writings  of  thr  two  former  observers  for 
Bomo  of  the  rofei-ences  given  lielow.     Pericolitis,  whether  it  originates  in 
the  mucous  membrane,  submucous  or  subperitoneal  tissue,  or  iii  tho  peri- 
toneum it^'lf,  may  end   in  resolution,  fibrosis,  or  suppuration.      If  tbo 
inilanunation  become  chronic,   it  tends  to  the  formntion  of  ndiitmion* 
l>otwccii    neighbouring   organs.       These  adhesions  contnict,  increase   in 
thickness,  and  form  bamla  which  may  give  rise  to  kinking,  narrowintj, 
and  fixation  of  the  b<»wel.      If  HUppuraiion  occurs,  an  intra^   or  extra- 
pexiton&d  abscess  may  result,  which  may  Ijecorae  encysied,  or,  if  a<n 
rt^lieved  by  operation,  may  rupture  into  the  bowel,  tho  |K'ritoriuftI  cavity, 
or  even  extenially. 

The  sifmpt'-ims  vary  con#iderHb1y  act^ording  to  the  ftcat  of  orif^  luid 
nature  of  the  inflammation.  There  may  be  constint  or  intermit  tent 
fever ,  local  tenderness,  especially  on  prc«si»ro,  iTuliating  to  the  htu>k ; 
dislurbanco  in  the  functions  of  the  bowel — buch  as  conatipiition  4ir 
diarrhoea,  with  or  without  mucus  and  bloml  in  tbe  motions.  Tho  Utivr 
symptoms  vary  greatly  and  depend  primarily  on  tho  extent  to  which  ibo 
ronrous  membrane  has  been  invnlvHJ,  and  whether  or  no  there  has  bcva 
ulcmition. 

Tbo  p/ti/.fjraf  wfl7i.«  need  not  1)*  deacril»ed  in  detail,  as  the)-  lire  ihoM 
which  are  common  to  many  localised  abdominal  tumours  Accomi>anied 
by  inflammation.      Their  variations  dqicud    mirinly  on  the  extent  vi 


tht)  intlamiiMtion,  the  araount  of  piu  which  haa  been  formed,  an<l  the 
iiirorferoncp  with  the  functions  of  the  bowel  and  of  neighbonring  nscnra 
which  rasulu  from  the  presence  of  adhesions 

If  suppumtiun  hii-s  uccurntd  the  irraimait  is  surgical.  EvaciiHttoii 
of  the  ahaceaa  is  the  only  safe  method  of  giving  relief.  If  the  8\*mf»t(>raa 
are  indefinite,  the  iiimour  ill  detinwl,  luid  without  signs  of  ^iinipiiratinn, 
|M(.llifttive  mca^tires  —  laxatives,  internal  ltibricatit«,  such  as  oil,  or 
emulsions  of  one  of  the  vaseline  preparations,  combinwl  with  encniae 
coniainiiig  oil — may  be  used  nith  advantage.  If  there  is  evidence  of 
ulrcmtlon  of  the  lower  bowel,  wnshiug  out  with  copious  warnj  cncmae 
of  normal  saline  solution  or  gruel  will  give  much  temporary  relief. 

Abscesses  in  Appendices  Eplplolcae. — Mr.  Hlinid-Sutton  has  called 
attention  l.o  a  vanant  on  the  atiove  chiss  of  ca.'^es,  which  he  has 
noticed  and  deseribcd.  namely,  pericr^lic  abwesses  limii^  to  an  epiploic 
appendage.  "]l  is,"  he  says,  "clear  from  a  cuusideratiun  of  the 
normal  anatomy  of  the  colon  that  there  are  [Kirtions  of  its  circumference 
wher«»  a  sharp  foreign  body  cctnld  penetrate  and  ewrai)©  into  the  general 
{peritoneal  cavity,  and  the  thinner  or  more  emaciated  the  person  the 
greater  is  the  arc  of  the  gut  whicli  would  allow  this  form  of  jHinetmlion. 
In  a  fat  |>er8on,  on  the  other  hand,  although  there  is  a  short  arc  where 
it  could  he  easily  perforated  into  the  general  |>eritonea]  cAvity,  there 
is  a  far  greater  e.Ytent  of  ita  circnmferenco  protected  by  fat,  into  which 
the  escaping  body  would  bo  more  probable  to  find  its  way,  and  in  a 
certain  proportion  of  cases  the  penetrating  body  would  lodge  In  an 
ndja<-'eui  epiploic  appendix.  The  fatter  tlio  patioTit  the  less  likely-  ia 
the  foreign  body  to  penetrate  into  the  general  peritoneid  cavity,  and 
the  gi-cutcr  is  its  chance  of  entering  an  u)}iploic  appendix." 

From  the  foregoing  account  of  abscess  in  an  appendix  epiploica,  it 
is  hanily  to  Iw  expected  that  the  precise  nature  of  the  afleciion  will 
often  be  correctly  diagnosed  before  operation  or  autopsy.  Whore  so 
many  causes  nutv  give  rise  to  nvniptoms  closely  resembling  one  another, 
the  diagnosis  must  in  moat  in.stances  re.<it  rather  on  surmise  nnd  a 
recognition  of  all  tho  powibililies,  than  on  logical  deduction.  Such 
cases  shew  the  necessity,  when  estimating  the  gravity  of  n  tumour 
jtttached  to  the  Iwwol,  of  taking  into  account  tho  |io8sibility  of  its  being 
inflammatory,  and  the  recognition  of  such  conditions  as  those  which 
have  been  de-scribed  may  help  to  indicate  a  rational  line  of  treatment, 
which  gives  hope  of  ultimate  success.  It  may  also  serve  to  throw 
light  on  the  s|>ontaneous  disappearance  of  tiunours  which  have  been, 
on  clinical  o%idence  akme,  regarded  as  malignant.  If  suppunition  has 
occurred,  the  treatment  is  purely  surgical,  but  in  less  pronounced  cases 
palliative  measures,  such  aa  have  l»cen  suggested  in  pericolitis,  may  ho 
adofiied. 
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68.  BiTTOLl',  A.  "  Did  skutcn  und  ehromticlivii  uintohripbeiicii  £nU)tiiiluug«a  ik* 
iliokditrniB  8[mz.  dor  Floxura  sigmoiilBJi,"  J/uciutA.  yatd.  WcAHtcJir.,  1M4,  li.  14'  (tn 
ciii«M  of  I'erifiiUtin).  — 60  IIlasii-Sittos,  J.  "On  tlip  EffiKt  of  Pterfwation  of  the 
Colou  hy  .Siriill  Kortiijin  Bo<liea.  e*pecully  Jn  Ht-lation  lo  Abaccm  of  cm  Epil^w 
A[.iKiiii3ii[,'(?,'  [.fintfi,  IWOIf,  ii.  p.  lUS.  "O.'Cai.kv,  TI.  A.  "Somi-  Clinii-iul  Fe^turw 
of  t!i<«  Sevrnil  Tyj.ps  of  CoIitiB,'  ifr.(,  Mti{.  J<.'unt..  VMK.  t.  138tt.  —71.  Cvrv,  A. 
"  A  C*M>  of  Ai'tiroTnyw>sis  ot'ihi"  Ab-luminitl  Witll,  "  Ilrit.  AM.  Jnum.,  190'».  ii.  1:17.— 

73.  0»itir.i.  "  Ut-Wr  (but  i-rvrorVinii'  Llnniiitdivcrtikttl  iiml  Nrini-  [intkliwht^  Bnlni- 
tiing."  liattKht  Zttchr.  /.  Chir.,  1!)02,  Ixrii.  821. —72*.  Hkmmktkii,  J.  <;.  /tianum 
of  the  IrUfiliMct  \ S\i/moi4h'ti«  and  PcrimUtit).  1901,  Ketitmt,  Lt-!..  i.  SW— "?* 
KiMi,  K.  S.  •'  Ilyperiilastic  Tnl>pivu]ou(i  IVrii:"litis,"  Lancff,  1907.  i.  (>.  "'.:■ 
Las'R,  W.  a.  "Oh  Chrwnio  0'».atnicli'>ii  of  thv  Cowiim  »xv\  Kfcvo6%tif:  ' 
Lnnect,  190^,  t.  15^.-73  Mayoiu  A.  "<jue1(jiio«  mots  §ur  tinfi  r«rtrt'.'  d'vui'Mir 
i1uqii<>,"  Rfv.  tnM  tit  III  Suiue  liatn.,  Ofn-'-vu.  ISlVf,  xV\\.  121.-  73a.  Nkmtiis.  \V.  H. 
"Tue  ViriatiB'' of  Pericolic  Inflanimaiion,"  ytrt(.  Chro»..  .Mnnche.*^tcr,  1907,  xlvi.  1.— 

74.  Pal,  3.  "  Primiiro  nubmucAiwi  circiini9urii>t«  Colitia,"  /Kirtt.  tUn.  M'd^McAr.,  1S1>7. 
X.  418,  449. — 74a.  Power.  D'Aiirv.  "Th«  Cim&wi,  .Sc<]Uc1a«,  »rnl  Tn<atnMrnt  at 
Pericolk  IcJUmmatioii,"  Jfrit.  .Vc/.  Journ.,  1906,  ii.  1171.— 75.  BollIpTXis,  I!,  D. 
"Ppnwlili»  .SiiiiMiM,"  Traus.  Xfaf.  Soc,  Unvhm,  190;%,  xxriii.  2.%.— 76.  Tavh^  K. 
"I'mi'olitis  P»Hta|'|ieti(licnlari».*"  f.'wrffP"iuUfiifit.  f.  Schwn^rr  Afrztf.  1904,  Jcxxi*. 
23S.— 7Ca.  WisiwHKiu,  F.  "Drei  Fiille  tod  EVricolitiH,*' /hitfwAe*  Arth,  J.  ktim, 
Med..  18S9,  xlv.  2a3. 


Epiploltls,  or  inflnminntioii  of  the  great  omenlnra,  is  ft  loc.ilieitt  f>Tm 
of  per-iujiiilis,  uliicli  is  of  s|K:cial  iuiportaoee  because  it  tuis  bo  frt.-<juuDtly 
been  fouinl  tu  fullitw  ttpp«n<licitia  itiid  o|>eration  for  bemia,  and.  if  tbe 
cause  is  not  reco^iised,  may  easily  he  mistaken  for  carcinoma  or 
tuharcrtlodifi  of  the  peritoneum.  Scbnitzlet  collected  24  raseft  previous 
to  1900,  and  himself  ^vca  four  others,  every  one  of  which  wa*  the 
seipiel  of  an  opeiTition  for  hernia.  Most  of  them  followed  the  uee  of 
silk  ligatures  .ipplied  to  the  omentum.  AtU'ntion  Btems  to  luire  he«D 
first  specially  called  lo  the  subject  by  ChanijioMniiTe  in  18U5. 

The  pathological  anatomy  of  cpiploitis  is  Uiat  of  an  infectire 
pci*itonitie,  and  need  not  }^e  given  in  detail 

The  gymjiU'iiis  are  thoae  of  a  more  or  less  acute  peritonitis  limiteH  to 
the  great  onientiun.  Orcjit  variations  are  found  in  the  symptoms, 
physical  signs,  and  cunstitutional  disturbances,  acconlin-;  as  the  con- 
dition i^  acute  or  chronic,  localised  or  diffiiBf,  adhesive  or  suppurative. 
If  the  onset  is  actito  or  subacute,  there  may  be  pyrexia,  vuniitiii|E^ 
abdominal  pain,  greatly  increased  by  prcsaitrc.  with  all  tho  other 
symptoms  of  pentotulis.  If  the  onset  is  insidious,  the  symptoms  niotY> 
elo^ly  resemble  those  which  are  found  in  maligtiaiit  and  Luburnilotts 
disca-ws  of  the  peritoneum,  viz,  increasing  difKculty  with  the  bowds, 
moflerate  pain,  and  distension  of  the  alxiomen. 

On  physical  examination,  if  the  muscular  resiotance  permit  it,  a 
moi-e  or  loss  nodular  irregular  swelling  may  be  made  out^  and  if 
suppumtion  has  already  uiken  place  areas  of  Huctnittion  may  be  dotccivd. 
The  course  of  the  diseitse  may  be  acut4>  or  chronic,  lastinj;  even  jtu^ibly 
for  years,  and  it  may  end  in  resolution,  if  there  has  been  no  forimiiinn 
of  pus.  [f  suppumtion  hiia  o(X'urrcd  tho  nbscess  may  nipiurt'  into  unft 
of  tlie  alHlomin.-d  vi.sccnL,  or  into  the  general  ciivity  of  the  pcntonrum. 
Even  if  pus  does  not  form,  grave  consequences  may  result  from  iKUn»> 
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aions  with  the  neighbouring  coils  of  bowel,  and  consequent  intestinal 
obstruction. 

The  tTeaiment,  if  the  symptoms  are  not  urgent,  should  be  sympto- 
matic. Previous  to  suppuration  the  inflammation  may  subside.  If 
abscesses  form  they  must  be  treated  surgically ;  and  if  possible  tlie  cause 
of  irritation  must  be  removed. 

T.  D.  ACLAND. 
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Abscess,  appendicular,  801,  varieties,  608- 
609 ;  vxtracolic,  608-609 ;  foroiatiou  iu 
t^strio  ulcer,  475-476  ;  in  tlie  appendices 
epiploicoe,  1017;  i)elvic,  60S-609,  618; 
peri-CKSophageal,  S-^S,  319 ;  pericolic, 
1015-1017;  retrocolic,  608-609 ;  retro- 
peritoneal, opening  into  the  colon,  850 

Abscess,  subphrenic,  995-1012 ;  abdominal 
pain  in,  1003  ;  age  and,  998  ;  appendicitis 
and,  615,  996-997  ;  bronchiectasis  and, 
1006  ;  causation,  996  ;  clubbing  of  the 
fingers  not  seen  in,  1007 ;  course  of, 
998-1000;  diagnosis,  1002-1011;  disten- 
sion of  the  stomach  and,  1009  ;  etiology, 
996-998  ;  exploratory  puncture  in,  con- 
demned, 1010  ;  gas  -  containing,  1004- 
1011 ;  gastric  ulcer  and,  475,  996  ;  heait 
displaced  in,  1010 ;  history,  996  ;  lenco- 
cytoeis  in,  1010 ;  location  of,  998 ; 
methods  of  spread  of,  999 ;  onset,  99S  ; 
pain  in,  1000,  1003  ;  pneumotliorax  and, 
1005, 1008  ;  prognosis,  1010  ;  pulmonary 
cavity  and,  1005,  1008 ;  signs,  1000- 
1002,  1004  ;  spontaneous  termination  of, 
1000 ;  symptoms,  1000-1002,  1004  ; 
treatment,  1011-1012  ;  ^'-ray  examination 
in,  100M002.  1009 

Acapnia  and  mountain -sickness,  243 

Acetic  acid,  tests  for,  280,  281 

Aceto-acetic  acid  and  diabetes  mellitus. 
183,  188-191 

Acetone  and  diat>et«s  mellitus,  188-191, 
197;  and  dilatation  of  the  stomach, 
538  ;  and  gastric  ulcer,  469  ;  tests  for, 
190 

Achuiiilroplasia,  117-123  (Figs.  11  an.l  12) ; 
cliniial  features,  120  :  diagnosis,  122  :  in 
aninialu,  119 ;  morbid  anatomy,  119 ; 
pnthologj-,  IIS;  placental  disease  and, 
IIS 

Achylia  gastrica,  2S6 

Acid,  acetic,  230,  281,  365;  aceto-acetic, 
18:3. 188-191  ;  butyric,  280,  281  :  cholalic, 
2!*1  ;  cbrvsophauic.  373:  crotonic,  188; 
ili.vetic,  iS3,  188-191,  469;  glycocholic, 
•JHO  :  ):lvcuronic,  174,  189  :  hv.iro- 
.■lili.ric.  279.28(t,  2S6  :  lactic,  75.  84,  87. 


279,  281,  501-503  ;  nucleic,  937  ;  tauio- 
cholic,  291  ;  uric,  124,  128-148,  150 

*'  Acid  ilyecrasia  "  ami  gout,  162 

Acid  intoxication,  in  diabetes  mellitus,  196  ; 
in  gastric  nicer,  469,  484 

Acromegaly  and  osteitis  deformans,  74  ; 
and  piUnionarj-  osteo-arthropathy,  71 

Actinomycosis,  appendicnlar,  606 ;  intes- 
tinal, 575  ;  of  the  tongue,  323 

Addison's  disease  and  the  suprareoals,  267. 
270 

Adenoma  of  the  intestine,  57.'>-576  ;  of  the 
stomacb,  513 

Adhesions,  abdominal,  in  acute  peritouitiH, 
899,  908,  915,  926,  941  :  in  appeudieitis, 
603,  607,  626  ;  in  chronic  ijeritonitis, 
944,  949-951,  954  ;  in  intestinal  obstruc- 
tion, 764-766,  770-777  ;  in  peritoneal 
new  growths,  987  ;  in  tuberculous  peri- 
tonitis, 959-960,  669-970 

Adrenalin,  effects  of,  267,  270  ;  in  shock, 
893 

Adrenals,  ablation  of  the,  266,  270 

Agnathia.  321 

Albuminuria,  in  diabetes  insipidus,  217  ;  in 
diaWtes  mellitn.",  187 ;  in  rheumatoid 
arthritis.  16 

Albuminuric  ulcers  of  the  intestine,  574, 
838 

Albumosuria,  myelopatliic,  77.  78 

Alcoholic  liquors  and  cbronic  peritonitis, 
945-946  :  ami  dyspepsia,  365-366  ;  and 
gastralgia,  404 

Allantoic  cysts,  993 

Aloes  in  constipation,  648 

Amblyopia,  dialwtic.  193,  218 

Auioefxi  coli  and  ulcerative  colitis,  831 

Ampulla  of  Vuter,  tl:e.  carcinoma  of,  578- 
581 

Anaemia  and  gastric  ulcer,  462 

Anazoturia,  212 

Aneurjsm,  subclavian,  and  clubbing  of  the 
(instera,  68 

Angina  peLtori'*  ami  ga-stralgia.  394 

Angioma  of  intestine.  576  ;  of  peritoneum, 
983 

An^iioneurotic     oedema    and     iutermitte:it 


)0.*2 


SYSTHAf  Of  MEDJCJNE 


hy<lnu1hroai3,      61  ;      and     rlummnuud 
arthritis,  01 
AnonxiM  u«rvt>u,  3S^3B8,  -103 

AtiUjKri%laliii»     in     inmiitlnal    rtbstruclioD, 

714-7)6 
AnuK  oTiil   nwuim,  lUlTcivEttuil  •lin^inKii*  of 

<U«aaMft  of  lliB,  SAJ-tf^S 
A]ihthns,  B«i]nM-'&,  300 
Ap|K>n(tiouii    cplploii-jix    iibsrv«<tos    in    the, 

lUl7  :  aii'l  lu1i!stiltnl  ubiLniutioD,  775 

AppaiiaictlU,  nuute.  5)iS-tl;j9  (Pigs.  111-24); 

etliilominiil  iii)jits  in,  4ini-tn7  ;  niMCVAs  iti, 

HOI.  (>16-tE18,  ni^iUin:  of.  6:^0,  trvatUMUt, 

A:^-I'6U^,   viirwUi.-%   C08-C19:    acUuiKuy' 

Dvtic.  606  ;  ttilfauaioDs  111,  t]o:{,  <$07,  i}26  i 

%^    iiQil.    59iJ  \    aoAtouy   of.   5S6-596 ; 

•pr^mnls    In,     621.    6'J»-0a4.    626-627  '. 

ImcUrtA  ill,  59S,  403-610  :  Uilhanda  and, 

f>fl7.  A'>tl,   619;    "Mliriiit   utLaukii"   anil, 

C13:   •hIoiuvI   Id,    tfJ3.  G;!7  ;    carciuouui 

auil,    (10.'>  ;    uliUiwtli:AUOD,    li97  ;    vlinlcA] 

algn-i,     (110-618;     t-ollc-     ii.,    611,    621. 

cOiL^Upatinu    Id,   613 ;    (UUiiilioiL,    ^35 ; 

diajnoM'tl  ittcTiLBrir  kvnr,  7S3  ;  tiiagiiaeis. 

fll7-62(t ;     eDoniiin     io.     621,    6^-6'^-l  ; 

uli«l(>{V,   596:   riw'itl   tlitula   nfU-r,   627 

fl-iS    Fi;j.   ii> ;  fiuwal  piu  In,   609,  6;i7  ; 

duclmUion    in.    617  ;    foriui^ti    boitk-ik    in, 

5i>9-600  :    j[iui?r«au    in,    609 -610  ;    hel- 

miiitlir.    nui],    *SOi)  ;     liervdit)-    <Ul'l,    596 ; 

btTiiU  Aftvr,  •};;&  :  Uicinip  Ui,  611  ;  L)'^ 

tvncd,  613;   in  fitt  p(i-noits,   6IC,  SI7  ; 

in  K""^}'  pvnoLu,   61^,   Irvntcncnt,   621  ; 

iajiiiy   mkI,    597  ;    lauiliuiuni    iu,    6'24  ; 

trunxryUMia     iii,      613-1>I  I,     616,     6:.>.S  ; 

lyiiiI>1tiiiloTi[tU  ill.  603;  "matlcv'l,"  615; 

M'Biirnfy's  [uiint  iii,  586,   611  ;  metrttr- 

rlingia  iu,   611  ;  niictxirUioa  puiurul  \a, 

611.    6U;    miioil    mrpcUon    in,    609; 

tuorlhl  miAtoiuy,  597-606  ;  niorphlne  In, 

6:U  ;  tDutioiis  iu,  61'^  ;   (K-i-iijutlioii  »i>il, 

597  ;  0|N)niUoii  »dv-i»t.'Hl  in,  C;!l-62:i,  6:24- 

635;    piiiu    ill.    591,    ^%\\    iiuUikIijk;, 

897-606  ;  pt-Tforalum  io,  607  ;  peritoultli 

Id,   606-610.   617.  921  ;    p<irlAl   pvnvmia 

in,   615;    pul*e-ratc   iu.    614i3l6.    I!W ; 

ivctal  tfxamitiiktioD  in,  608.  611  :  rliL-unta- 

Uaoi  mi'l,  5HtI,  <&-l\  :  risor  in,    012-813; 

us   \w\,    6W :    Rlricture    in,    601-603; 

suttpli renin    alm-iMs     in,    A 15,     BiXJ  997  ; 

s>iii|>toiuv  610-611^ :  t<Mn;>cntiifi;  [»,  0)4  ; 

tnniliueiil,  vxpccMiit  aikI  imlliatiii',  'i20- 

623,    opemtivf^,    (J22  639 ;     tobereuloris, 

004.  607  {Piji.   23);    ulcvriLtion  in.  597- 

601   {k'x^*.   21    luxl    'U\.   021  :    urinu  n- 

tilao4  ill,  611,  614  :  t'l^^itial  oxaiulnAtlon 

iti,  fI08,   611  ;  viiiiiltiii^  ill,  (I^  ;  woriiui 

mill,  600 

ApjKiKlidlit,   diTouii*.  syniptmuA,  611-613, 

trwImQiit,  621,  629:  «uUcutc,  621 
AppeiiiliK,   thn,  auliiiomycoHls  of.  606 ;  kil- 
hfV«Dl,  5S7.  5D5  :  anatniny  of,   5i<a-5(N] ; 
bloo(I-\-fta»iU  of,   592-504  :  CATciiioatu  of. 


005  ;  ooaU  or.  dfiS  ;  cystie,  402  ;  ontrr 
into  coMatn,  586  ;  epitbeliaiu  of,  &A»  { 
focul  tyjie  of,  588  i  lorvi^u  ImmIW  m, 
58?;,  591>  600  :  luiiLMionw.  5^5  ;  gl&uiU  dl, 
59U ',  lii4iui!  iiiii<H!iiUn»  la.  599,  JiVI  ; 
iuUiMHUKCcjiUou  iitf<l,  7!*r :  I«ttglii.  537 ; 
Iduwii  uf.  594  ;  lyiiiptiatic  f^lntiil»  of,  593; 
lymptiaUc^  5»0-5&'.! ;  lyni|iTioi>l  foUklcw 
in.  590.  596  ;  niMo-&pp#niii  x,  &KV,  5P2. 
51M,  601  ;  tiiiictiii*  tneoibraiie.  5SS<591  ; 
isuKukr  coat.  589,  591"  ikl  i  [i|y. 

51*4  :  oMiliTali'tti  (if  litim-i.  <  i^ri- 

lOK>ntl  L-Q^tt,  5!!|8;  pll<:»  v:t>t.i,l.^.-  ...,  ..1*2; 
pOMtiaii,  586,  .'>96 1  Karvoina  of,  tf06 ; 
Kiau,  587 ;  xtricturv  of,  601<60:i  ;  o-truc- 
ture,  598-.'i94  ;  sitlimiicous  «mI.  £M  ; 
vascoljir  siii>ply,  587,  &92-5!)4 

Appfllitc  mill  •ilfrMTtiou.  403 1  auti  gMteK 
M^crctioii,  277.  ^■'^  :  utnl  ■»liv)uy  seo»- 
liwti,  273  ;  111  .iy»pvi''ln,  35<J.  S64 

Arneitic  ill  illaLretfs  iaftipiilu*.  7J3  ;  ia  dl»~ 
h«Lf4  iiK>llltiih,  206,  207 

ArMuica]  iniBonin^  and  liitTCtinal  otntniO' 
lion.  733 

Artliriti*  cliniuim  ftjikyl  ;  y^ 

Aillmti-'s  ilcfttnimiw.  30  .  ri«.  53  ; 

goninrbijenl,  m<  CkiQuit  n-.-i.i.  itu-.umatitin, 
44  53  :  ill  >liUtf<l  ituinw-ti,  540  ;  m- 
fei-Uvi'.  43-59;  (umiiiiiwHval,  *rtr  f*iii>uiu». 
o(Xx-«l  Anliritit^  4,  55-57  ;  {Mirulrtil,  57  : 
riieiiuiHttii-l,  ore  Khriitn.-ttitii)  Arthritis  3- 
30  ;  sypbiliUc.  £l  ;  uratit,  ■      >  i\ 

I(I|{;ui(.-tlintl,iK<li)aorrlio>'  _t, 

44-53  :  villuua.  12 

Afnriik  liitubrintStlrB  and  intoUniU  olmnie- 
Hon.  743 

AscitfA,  it)  luitilr  ]>critonitia.  91 4,  ^*M  ;  m 
olifmic  pmtontii^.  051,  055  ;  la  •!{». 
bet««  inellitii*.  193  ;  lii  |<rntc>nDaJ  nrw- 
growtti.  *J^i :  in  tulwrculims  p«riti>biU4, 
05ft,  6(J7,  969 

A«clU-t.  et>>'l<>n«.  In  chronic  pcrltonllu,  IhSS; 
tu  |M-.-.r,,,,.,,,I  T.......<...>tt,    "I'-'*     ""•' 

.l<7«-    '  ,  4 

AiuM-4'  iiiiUi  in  U«r«liili«iiL  •>(  lukvl^   Ifrd 
Asttitna.    ily^ivptii.-.    nf    rliililrwi,    87S .    m 

^afttal/iu,  400  , 

In  iiifnilimiitiii-. 

AitrJii.- -  ■■    ■':■ 

AhvIi 

Atrli'i    -       '  < 
Auto-iiiUiiu-jiiDfa    Buil 

*totn»rb.  T'SS-JiSO 
AutuiiB.  212,  226-22ft 

of  dirtrrl  ' 

uvu>iiti|i     1"         ' 

phnuilr     pyriiioeuuui thorax,     |tA)4  ;     < 

tryttf,    657  ;    tijiittu   in    ti««lBieaI 

)liaj-r)iiici>,    655 ;    AutWrn^u,    654 

motiit^fKr'n*.    057 ;    tvli    a'ifiRiMJii*,    6r>4* 
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6ff9,  ib*  toiitis.  S5$,  ita  ruteb!*  vtra- 
IdUM,  6St!,  iiirmt-rftnoiu  L-utltu>  nutl,  ^SA, 
pvritoniUii  diu-  to.  UUl-l^Ut,  ^11,  n,% 
Miliphiviiii!  ]>yo[ii>eutuatliataji  uiil,  lOu-l, 
lull;  li^netUcritu,  WliK,  vuivUCN  tt5!t- 
<iri1>,  in  fcoyiiitn  lUAn-liwa,  l$;J5,  in  "ilyw-n- 
lerh:  "  ilinrdrovK,  6S:f  ;  enleritii/ia,  tl!>*i,  in 
tiimt-lKiiiHiiiing,  Bri6-fl.'>7  ;  rnlrritiiti* i^mi- 
fffnJ-A,^\V(),  111  oi-iitf  |iriiiinry  colilU,  ^11  ; 
fn-^U'tfntlfri,  i(81  ;  /."-(i/,  nfny<*\<Ji,  6W  ; 
/KiniCi'/t,  fiSS  ;  parat</(J\'rius,  fi53  ;  ^^■ 
toKinaiHf,  0411  ;  prxntt'jtiMH*,  (Niusiiig  peri' 
tonitu.  803  ;  prnttut,  ijfll,  caiuinjt  ptri- 
tijiiitU,  UUl,  UOl,  t*Ott,  )n  Hul'iihn^nic 
jiynpueudiotlioraii.  1O04  :  putrifinta,  6fi6  ; 
ptn-CfMn^uA,  tMSO.  vmufiuiK  [irittuultb,  Ml, 
»U4,  m  sii1>pbrvtii(!  pynpueuiuathonx, 
1011  ;  tj/j>hoina  t^up,  GfiS,  coturing 
pcHlMnitis,  f>01.B(H 

Bacilliw,  tbe  Opplor-Boos,  in  gwtric  ouioor, 
SOS 

BBot«rU  >ud  gutric  digMtiori,  282 :  cuuc 
or  diurfaoM  ia  ulult^  (!S3t!62,  Stf4 

Baker's  eyst<,  SA 

Haud*,  pcritoueal,  and  intMttiuJ  olitCrac* 
liom  7tf4-7tW,  770-777 

Barum.  -213,  '^29 

Braamiitt'K  oxp«hinPUt«  uu  digestioii,  3S6, 
»&7,  350,  411-l):j 

BeiUiAr'*  aplitliAc,  30O.  SIS 

BclUilotuio.  in  co(utl)Mtlaa,  Mfl ;  tn  cliar* 

ritoea,  670 
"  Uenc«-Joa«it  protoid."  7tl 
Bviiziiliii  tMt  (or  tilooil,  the,  4M 
^■4ixj-1mlirrir    acul    oud    diahctes   nicUitU9, 

153.  188-191.  196 
BeKMin  and  inUMtinsI  nlntnicUoit,  710 
Bicr'a  tnttBUDt  liy  hy[>trwnii*  la  goaor- 

rilDoal   rhetunatliitn.  &'i ;    tn    rtieumattild 

arthritii,  27 
Bilr.  2S;.v!l»2  ;  ftrUon.  287  ;  cootBUt*.  288  ; 

tiii^-k-o-all>uiuiti  to,  290 
BiWtr'uK  2dl 
BUe-])tjpient«,  291-293 ;   in   tbe   oM!it«»  of 

('liroiiii^  (luritoiiiUB.  D£2 
Billiiirzial     appendkiUs,    Wil.    000.    018 ; 

coliUt.  61 1 
"KilioitKiiirM,"  3SI  :  and  apprndicitta,  018  ; 

aikI  itpp<>tiu>,  357 
Bairiditii.  292 
Bisinnlli   MiltM.   in    acWv    caliti*.    SIS;    In 

dl/irrhnt-tt,  fi6D,  071  :  in  diUlntiou  of  the 

■tiiniBch,    t>l>'i  \    in   (ty><p4-|Hia.    373-371 : 

ill  ^[Tutralfna,  404  ;  In  ;pittri>-  \i\e*t.  4ft9> 

IWI  :  in  Infwitilr  dmrTlxM-a.  tCDO.  t(V4 
Vlood.  aUcalinlty  ot  ibo.  in  •lialxtln  ludliUu, 

I&:i,  ISO  ;  itiKMil,  162 
lUooil,  the,  ill  {^>ilt.  I.tfi :  nt  htgti  altiiUiItM, 

217  ;  in  n<;)ii<U.  UH  ;  In  ^liuuk  uml  i:iifU[iM;, 

)t90.81)l.  14»3  ;  (•■■'It'  fnr.  4fl«l 
Boaaa,  tba,  iu  i)irn)rufuitl.v,  71  ;  in  itiollltic* 

aaduni,  70,  103  ;   tu  uinlUplr   nivrlonui. 


77 :  )»  ('■IrKb  deformitni',  73  ;  fn  o«t«0' 

pMtliyroois  7S,  103  ;  tft  jmlnionAry  o«l«ii- 

■rthnipnthy,  tW  ;  lu  rii.-keu,  87-tffi 
Bott^cr-AJmi-n  t««t,  the,  for  iusar.  im 
Rrnuchuil    tli-fLt    and    phurvugMd    ailitloc, 

831 
Bntudy  In  dlftrthtwa.  609 
Hmiiu's  (<»l  f'lr  lUKNr,  IIIQ 
Hniiht'a  ilbeiiMT,  and  acut"  Cfdilin,  815  ;  nnd 

cbrontc  |>«nuiniti>,  D4^>-&48 ;   and   inwiB- 

brancMu  oolitb,  825  ;  audakerativttoalitla, 

825.  S3&.  .t38 
Brourhloctan*  and  clnt>biiig  of  tha  dlgiU, 

Ofi.  70  ;  auil  suhphrrnitr  bUikms,  1000 
BroDohopiwiiTuoniu  and  iDrantlk  dlan-hoea. 

079 
KniiiUrrV  |:)(Did*,  jinlyAdviiiiins  ot,  lttl> 
Bulimia  tu  'Uat>ct««  ItudpidiLn,  218  ;  iu  gaa- 

iralKia,  3&5 
Batyric  add,  teaU  for,  £80,  281 

Oari-iini,  Ihp,  «vnt«  •UlatAtiou  of.  7.*>2-7£3  ; 

Hoatiug,  587  ;  ititUMiuccttlicn  and.  787  ; 

ptiMta    uf,     S7t*;     aiirlft^'is- tiiiiriiiiyt    uud 

position  of.  364  ;  niidrKitidcHl,  i^7 
Caiauiii  di3«a(«  und  niuiniUl»-(iM.-kiiFMi,  '240 
Calciiloa,    hiliiiry,    and    fatty    acids,    280  ; 

puttge  of.  and  iiiteoUnid  <i)Mtniittl'>n,  733 
Calciduo,  iuic>(tiiinl,  tnu-ing  olistrurtioD,  742 
Ciilculiu,    nuial,     foniuittuu    of.    2<il-263; 

i^vlh'ids  nnd,  2d2  ;  oiuii  action  and,  202  ; 

nudcuit  in,  203 
Calcnluii,  e«liviuy,  263.  320 
Llancniin  orii,  30tt-3U  ;  |jact«ri<:l<yy,  309 
CannaiitN  iudii-A  in  dinlKtea  inni)<iilii's  'S'1'1 
t'«n-tn(itnii,  nf  MBifndU  of  V(it«r,  57S-581  ; 

of  appendix,   60r>  ;    culloid.  of  the  prri- 

tonemu,    987  ;    of  ctdim.   74i*-7f>W.  *62  : 

doodi-iial,  577  :  (^antri*:,  4^^-6)1  ;  ^rUtin- 

noi,    of   th«    porit«iK-uin,    9S4 :    internal 

aacKtion  of,  502  :    iutmtiual.    S:7-f>fi2  ; 

of  OTbOphngnK,  343-34;^  ;  |icrit»Utill,  984  ; 

of  Atotiiach,  49.--511 
CnnltiijihiMii,  »i<G 
Curdionpwiu,    SfiO ;    cauvc    of    ouwpliagaal 

dilatatioit,  334,  335 
Caacara  Mgtvda.  Iii  con«t[|>aUou,  040 
CnatoT  oil.  ID  dionboHo,  0OS-C70  ;  ^  nuu-  * 

Imuinits  mlitir.  ^22 
Cataract,  •llabotlg.  193 
Clulk  iniituiv  iu  diitrrbam,  000 
C*haIk-A«acN  in  (font.  150 
Cliarcifd  tryitals  iu  loIIIib,  811 
Chihlhnnl,  dyspepMB  in.  370'3t55  ;  diarrbora 

iu.  075  704 
Chill  and  diarrbnc*  iu  ailnltt.  085,  0T2 
Cldoroti*  and   dilatatian   of    ibfr    ■toman.'K 

!,29  i      «ud     gastric     iiU-rr,     462 ;      nnd 

hvUTrhIorh>'dri*.  360 
Cb'iialii;  luiid,  291 
•■'■'-•■•^•-   -   '  ' Htuilw,  018 
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•«  Cholera  hdrnialM,"  7tf0 

Oho<ndt<)dgni:r\'pk\a  f^-tiuliii  tMhODtlroplAou), 

117-l'J.-t  :   Ihnw  ^';!iriaU!.«  nr.  119 
Cbondrolipoiua.  pcriiooeal.  f)S] 
Chrj'toplinniu  atiil  *iiil  (lv%[wittHJi,  S73 
CliynK-.     the,     279.     :i$7  :    in     iDtwtlnnl 

dyapcpsui,  29-i 
Ciurln  and  gout,  163 
('buln'a  lymp)i«Ub  gland,  fiB3 
Oomiriis'  Utiiiot  tu  dlnbiitejt,  'il)S 
r'linnHiUjrium,   Uii:,    nml    duilwVs,  171,  198. 

2J7 
ClDl>biutt  of  the  dibits  t)5-67  ;   diwases  in 

which  it    v>    nliKurvvd,    ri& :    not    Mwn    in 

unbphrciilc    .tlvscc.*:!,     1007  ;     pAthogon)'. 

07  :  iinil>l«rnl,  08 
Coil-)lv«r   oU    In    tuberculoiu    peritanitJB. 

974 

ColcbJcniu  ftml  gout.  1&8 

Colectomy  in  conNtiimtinn,  fISI 

Colic.  tt[.p*-ti.lic'iliir.  «11.  6L*1 

Culif^  billnry,  749  ;  dinxito-Hla  tmm  RUtric 
ulcor.  4S1 

Oolic,  Intmtuuil,  630-035  ;  abdoaumU  synt- 
imChfftiu  lurTtm  tyitvni  antt.  (5S5  ;  nDlllin 
still,  S34  ;  dui^iMiti,  6t3,  from  iicntc 
ptrrlluiiitiH,  933  ;  piiteral|e;iR  and,  032 ; 
[]rii<:K:h's  porpiirs  ami,  d32  ;  hTiUma 
uttit,  «L.3I  ;  ill  enu.'itLiultaii,  63-2;  iii  in- 
TAiitfi,  63ii ;  ia  iutenthifll  olMtrudion, 
713,  717,  7:vi,  757,  7"»s ;  in  lo*.l  p<ri8oti- 
iug,  032  ;  ntjunftlienU  niid,  CLS'J  :  pftlii 
ill,  921-926  tviU  ;  ptituxyAmd  iiKturo  of. 
830  ;  relic^wi  by  iirewnre,  (WiO  :  niMNtli?, 
631  ;  rniiiiliuK  in,  631  ;  womis  him]. 
834 

Colic,  mncowt,  wa  ColiUa,  McmbraDow. 
816-32I1 

Coliti*.  iiienibranoua,  816-825 ;  age  and. 
816  ;  Rppi-odicitia  and,  Sit) ;  boils  Jii 
818  ;  caator  oil  in,  622 :  colotomy  Ui 
822  ;  coMAtiputinii  in,  1*17,  821  ;  diafjnioKiK 
from  Appendlcitbi.  613.  from  colic,  634. 
from  'inUiatiiuil  oliittTUcticii,  734,  f^iii 
liiintauBMtitioa.  731,  797  :  diAirhoea  in. 
817;  "dlpntberitic, "  8:i.^;  dyunenoiTbo«a 
and.  819;  dysjHrpUu,  .'^IH;  ili-«i[imoUMtom]r 
iu,  823  :  Lutu4tlnal  cnud  in.  '<I9  ;  Irrl- 
Intivis  823 ;  in  n  lo<-aL  diannlvr,  8'21  ; 
mulaena  in.  313  ;  nmciiH  In,  31S ;  nature 
of  uiembmne  In.  SI7  :  iiuTirtHM  and, 
819.323;  pain  in.  818  ;  plUsnnd.S'^  ;  iu 
piM-uinoulA,  %'lh  :  progtLDidii,  8tl ;  pjMtaic, 
321 :  Aouimrlnry,  llvv  varieUea  of,  623- 
82& ;  »ymptomJ>,  81T-S2I  ;  ttncsmui  in, 
813;  timtnient,  .«i^1-l4->3.  ilietetiv,  S21, 
nwliciiuil.  ^22,  oarKicftl.  832-323  ;  urine 
ll^  8i9  :   iiitii-nriii  iu,  M9 

Colttv,  McoodAry,  314-316  ;  imutivo,  814  ; 
bnUmoiis,  810;  nm'un^  815,  !i78 ; 
uephrit4o,  81fi  ;  pneuinouic,  915  :  pyaeinie 


OF  MptiB,  814 ;   MMRhlaiy   menibruiou!* 
823-325 

Colitis  Kiuipls,  S10-613;  H.  OtUriliAU 
MpHnujewi  in,  8)1  ;  bile  Iti  tbr  •'UxoU  of, 
797  ;  character  of  stooli  tn.  311  ;  dia- 
i«tinh»,  707.  813  ;  tnwUuuit.  .SI3 

Coiitii,  nlccmtivp.  $26-340 ;  ajK  and.  837  : 
MMMUtad  diMsa#Dfc  429  ;  Bright*  iUmam- 
■od,  695.  8SS.  338;  oouiMXlon  with 
dy»«at«IT.  S26 ;  coiu<ti|iallati  m,  S30 ; 
duuti  in.  S82  :  dUgiuMis,  833  ;  dtarrhoo* 
la.  330 ;  dvMintery  aind,  326.  hSil ; 
folUmlar.  33.V337 ;  hn^Riorrha^c,  838- 
S39 :  Urer-sbKMiaud.  329,  833  ;  mclMua 
tti.  830  ;  mnrhid  ualomy.  3'i7  -  820  : 
ojtiuin  in.  834  ;  ptia  in.  K9 :  puforatiou 
til,  827-3S8  :  {imgnmU.  832  :  pynsU  m. 
832  ;  rectal  (•xaiuinatloii  tu,  831,  838 ; 
eymptottia,  S29-S32  :  teuenmui  iu.  S30  ; 
trcstmcal,  831  ;  Iraphii.',  339-!^40 ;  iiJecn 
in,  827-W9.  lilatology,  *2S,  vaKuUr. 
837-888,  Tenoiigs  837  ;  randtiiig  in. 
831-834 

CoIlftpM  Mid  altoili,  887-894  :  In  aomc 
intMtiB>l  obotnictioa.  717-719.  .22: 
treatnitnt,  893-394  ;  in  at:ut<i  {iprltoutiM, 
919,  930 

ColioUa  saA  csdealn«  forniatioa,  362 

CtAem,  dilnlnrimi  of  Lhi;.  840-848,  artilf. 
752;  t-ou*lipatioii  in,  843,  814,  »17 : 
•ImiUi  in.  847  ;  dun, to  pn&,  810.  tmU- 
meiit.  840.  848  ;  dao  to  fiwoM,  *4S.  841  ; 
due  tn  otntruction,  841  ;  idiopathir, 
312-316  ;  in  th«  inMJtc,  842  :  lDtn«*itiw^i>- 
tiou  titiil,  787,  841  ;  opcrrOiva  ireatmenl 
of,  848  ;  pundnr*  of  tho  iDteaUna  lu, 
341,  M9  :  muc  atKl.  843  :  aigmoid  alfvctcd 
in.  815-816  ;  aymptrim^,  346  ;  t«Uny  in, 
639.  847  ;  nWmtion  in,  S42 

Colon,  the.  div<-rti--ii!a  'if,  819 :  In  viKYnv 
^Xm\K  St>5,  S7U:  tai^mttiuu  at,  8411; 
lyinplindcnoinnnf,  8.^3  ;  tnalformatlima  of, 
850  ;  mnltgU'Uil  dfMtuwni;  718-759,  8^2  t 
nwUlti"  pu^inpntAtinii  or,  862  ;  p^rtoralion 
of.  from  witliowt.  ^50 ;  j-^ypk  n(,  >s53 ; 
u^i'tilaltnu  'A,  .'>18  ;  *«^-lltn.t  of  tlif.  S^  ; 
Mirfan-marklri^  and  |io<ilUoD  of.  8<I3 : 
lub«icQlo«ls  ol.  863 

ColoUmty,  in  d>lst»Uon  of  Mm  coloa,  843  : 
in  luembnutiiua  coUUn,  32S 

Cbwa.  i1ialKti«,  188,  191.  \M\1iK  2Q9>, 
219 

Coucrvtioui,  intmtina],  nuudng  oliatructiou. 
742 

(Magmital  h>-]t«Ttroiihy  ot  pytorus,  S15-53I 

ConjHiii-tiritI*  SDtl  lironaiTtioral  rtMiiliisUa<ii, 
60 

CouttipaUiNi.  6.16.353  ;  and  rntlr,  4SVi 
Ol.-  ■  '"i"    ■'■ ''  .  da»  to 

,1-  t«  i«- 

tc-.i,.,..i    ,-  ■   .    r    iff     tn. 

617 ;    fiiioiioii  I'l      I   ■     iH, 

046.    650;    r-  ,     i>i:t       <*-:<*X 
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and,  685-638 ;  Rlvccrla  In, 
Clfi,  650:  lialitt  and.  d4l,  lu  Uraituietit, 
644;  b vitropntliy  in,  843;  In  «pp«u- 
aiciU«,  693,  613.  trutiiiiint,  621,  S'iS, 
420  ;  lu  cbmitk-  iHTitoiitUK,  1>&4.  1>S7  ; 
in  oonB^nital  hyperlrojiliy  of  tlm  pylonw, 
CIS;  ia  iiit«!>[iiial  otnUuL-tbii.  1V\  72*2. 
7S3 ;  in  pcrkoliti».  1018 ;  ia  pMitom-al 
iiiiiliipMiat  ■li>e4M«,  9;it8 :  iii  pvrilonith, 
»ltf,  9-J(^  ;  ill  tubtrculoui  peritonitis.  9«6, 
968:  (11  uli.-«mtivp  I'olius  f(&0 :  limv- 
)Mlts  u<l,  639.  443  :  lunriiuiliulo  Id,  688  : 
nuLoUge  in,  6l7  ;  milk  ntut,  Q4'J  ;  iirrviiiw 
diwaw  and.  63(>.  811.  844  :  ovurlaii  irrita- 
tion And.  643  :  [)Fri!>liili<Li  uid,  flSC-tUS  ; 
Mcculntiouof  Ihvi'^Ioii  in,  S-tS  ;  Hviniitonis, 
C43:  tea  An<l.  847:  tn)aCni«uL,'844-8i^2, 
lUetctic.  81<\  iTinlliniuil.  84:>-&'il,  ph.vxicnl, 
PIN  847-818.  Hiirftcal,  8£il  ;  vbcempio^jx 
«ua,  679 ;  v»ut«r-ilriiikiiit.'  an<l,  G3S,  642, 
643.  648  :  wiiip  iiml,  m'i,  617 
CoiirnlKiniis  id  gaaUic  nkxr.  468 ;  la  rickvts, 

100. 1  ir. 

"Cookiiiif-buttcr"  uid  dyipcjxta.  864,  41S 

CraufOUt  iu  ilyN|>e|uia,  S74  ;  in  luberculotu 
peritonldt,  974 

Civtiuiiuii  mimI  rick(4%  106 

Cntinistu.  f'jrfal,  wr  Achoodropliwiii,  117- 
123 

(rroton  oil  ai>d  otcrilr  iwriUmlti:!,  8f>& 

CYotouk  acU  and  diabetes  mcUitiu.  1&8 

Cyllln  ill  ilyxjwjwia,  37/1 

CyuU,  allantoic,  99S  :  appeudteuUr.  602  ; 
H*ki>r'6.  3.>  :  BoUroid.  578  ;  liyilatid  atxl 
pnHtoiiitis  S99  ;  inttstiiinl,  576  ;  nieMU- 
I«m',  9i)8 ;  c>iiM!Utal,  692 ;  p«rltoBcMl. 
dOl-Sfll  :  urwlial.  V93 

Deaf-uiutian)  and  BeK.M(?kiM!&^  23*2.  'J3.t 

D«ath-agany,  thc^  and  intu-isuMnption,  7IK) 

"  UemiiH'TaJtHatiou "  in  diabeten  in»i|Mdna, 
236 

1k>til>li<>ii,  |inm-vi  nf,  29)*:  mnI  iiifaiiUIn 
diiirrlifK-A,  700.  701 

iMruoid,  |>eriUin«i],  It&l 

l)«"^iiiiii[l  tiiiiinTini.  ^'80 

Dextrin  and  ptyAltn.  271 

IK-xtroM  Bud  liiftlM-U^  ITS  ;  Mb  for,  187- 
191 

"  DiaW-tB  liroiui.-,"  ?S3  ;  "ninyrc,"  IH3 

DinWte^  insipidtiH,  212-230,  'lti\\  arr  i/ot 
llydmm.  213-226,  nwl  Pnlyiiria,  226- 
•J30;  rUnniBi  atimi,  'IVl'.  oriin  iii,  21.^: 
i<liopalhi«  and  oyniptonintlc  I^nria  of,  'i\k 

Diabetea  nlellitu^  I67-'J1^  :  ac^I<^.  185  ; 
ag«  and,  170  :  alcohol  and,  160,  ITS. 
1$7,  204  ;  aniiuftnlaeiuia  and.  188  ;  tau- 
trnid  orijinn  "f,  171  :  Hemanr*  new*  oo. 
1*2:  blood.  tW.  ill.  1S2:  bloii>1-pnMttire 
iu,  1M6  ;  t-nrb»)iyilralL-  f>H>il>i  lu,  |DP-'i04  ; 
chtv>nlc,  1S.'> :  codeia  in,  C06  ;  cmna  (iml. 
188,  l»],  196-1S8,  209:  cnntplirnLimis 
19'.'-I98 :  oonatipatfou,  tbc  rule  in,  195, 
VOL.  m 


942 ;  conrsa,  185<19fi ;  crrtuwoa  UU- 
nnler^iir.  192  ;  diwrboM  in,  196  ;  diel  iti, 
199-:!04  :  duratiin,  191  ;  ccmnu  in.  192  ; 
aUttlog)-.  167-172  :  *xM«i«  lii,  205  ;  gly- 
cof^i  and,  I7i!-I78  ;  ^lyoi-mrtiL  aiid,  172: 
tMU  for,  167-191  :  plycurontc  acid  and, 
174,  1S9;  pcout  Olid,  171,  179;  Urnrt- 
fftiliirc  mid.  195  :  h«;r«dity  and.  170. 198  : 
liistury,  187;  liypnllicrniia  kikI,  U'S  ;  in- 
jnry  aiid,  171  ;  iniiUii  In.  203  :  kiduuys 
m,  195  ;  lorvnlrmn  iit,  203  ;  Langi-rlinnit' 
ii^laiidsi  and,  184  ;  llvcr-di»or<ltr and,  172- 
178,  l.<i3  ;  uiMiibraiioiiH  colitia  In,  835; 
inilk  iu,  201  ;  mcrMil  anatoujy,  160-185  ; 
uervDiiM  lestottA  and,  171.  174,  178,  181. 
193  :  (mliiifjil  ill.  202  :  uU^iiy  and,  170. 
Xl'ii,  185  :  ociihir  iilIrclio:in  in,  1P3 ;  open 
air  lu,  205  ;  Dpitini  iu,  206  ;  pniii-n-Alic 
disease  an«1.  174.  178.  183;  pailioiKiwils. 
172-160;  i'livy's  rii?w«  on.  172-177; 
phluridzin  hikI,  l^SO ;  pliiwpliatnria  in, 
187  ;  poiatac*  lu,  202  :  progRDA[»,  198  ; 
pnirltUH  AuU.  192.  208  ;  ptdmouary 
diaeaae  and,  1^4  :  pyrexia  and,  1S6,  193, 
197  ;  ux  and,  170  ;  6oy  Tiniir  iu,  203  ; 
apa  trt-Mnivnt  or,  204  :  anftar  lu  urine  lu. 
187-1!']  ;  (iu«ar-t.-atinj;  and,  169  ;  stt)jai- 
atilbMtioii  »nd,  177,  179 ;  «ympt'ini«. 
185-192  :  t«itiiin:ttion,  191  ;  trrjtldK'ut. 
l9>i-20»,  cliniBlii,  -JOI,  ili,-l*tlr.  199 
'J04.  ni«di<:iual.  208  -  209,  *yiuptouintic. 
208  :  tiiWiviiltH'i.s  comiiiDu  in,  1114  ; 
nra«iuia  and.  196  ;  nrine  in.  1^7-191 

DiabaeK,  |ilii<apliaiu-,  187,  213,  228 

Diac«tic  acid  ami  diulH-ics  mclUtiu,  183, 188- 
19)  :  and  guTric  tilt-er,  469  ;  rauillou,  191 

Dlaphntgni,  ibp,  in  viMrrroptosix,  867,  871. 
874-87fi  :  Iw  lymphatic  aj-aUn  in  peri- 
tauitui,  89.%  915 

Diairboea.  boiclerioli'g)'  o(,  653-662  Kn*  aim 
iiniUr  hendinij  Ruriita*]  ;  n^lnliuatloii 
reaction  and.  653  :  and  "  ptomaine  poldou- 
iiiK."  654,  658  :  applifl  In  tn-atnieul, 
dWJ  :  dy*t;nt«ni'  and.  658  ;  cpidvmic  en- 
teritis au'l,  058  :  nf  .lijiitilc  frrint'iilAtlvp 
or  noii-intlaniiiinliiry  iliarrlioi*.  654  ;  of 
tbe  i>)M.'cilicdlArT)itwa9, 655  :  ptotoii>a  and, 
661  ;  apodal  bnrt«ria  In,  656-681  ;  »UTpUi- 
coed  and.  660 

Diarrhooa  iu  aJutlA,  862-675  ;  ami  diMAnaji 
of  the  anki*  and  rectum.  854-S,'i9  :  »lriu- 
(jMiU  iu,  672  ;  caDM!^  662;  cbmnir,  067. 
673  ;  t^^olic  in,  687  ;  uolitiv  and,  811  ;  col- 
lapM  in.  866:  du«  ti>  l>«i.-lcnBl  )H>l>nDf. 
684.  Ui  i^lillU,  660.  to  eulninii,  884,  to 
tvai,  663.  to  malaria.  66.'',  to  inalifm4UiC 
di^casi?,  686.  7.'1,  758,  iJiiwivnus  disorder*, 
6(15,  Uj  prolnjiw.  66.'*.  lo  purgatives,  663, 
to  uiiMftuia.  664  ;  rt-uuia  and.  867 ; 
etit-nia.i  tn,  873  ;  firmx'*  of,  663>684 ;  in 
itit«MiiiAl  ol>*tnKiiim,  720:  In  lardacMu* 
illira.ti-,  589 ;  In  ptrritoiiral  caiteer. 
988  ;     in    |>cntoDlUi.    928.     941  ;     In 
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tabwcqloiu  peritotiitix,  SM.  MS,  970 : 
JHiiii>lic«  atiil,  0(W  ;  uuunlmiiKiuA  entoritu 
and,  dd>,  917  ;  Riip«iiM  and.  663  ;  murn- 
iog,  (Ktr* ;  nifrvoiu>,  645,  trutnHnit.  472- 
67^;  •iippoiitvrki!*  tti,  471;  aym]>Uiit»«, 
aM-««8 ;  tnaiment.  6W  -  474,  'lisia- 
rniUnt,  471,  inMliciD^,  (Itia-674.  |JDrga- 
Uvo.  408-470.  >urgiL-»l.  478-47-I;  Uo|)k:ml, 
47^  :  ulL-erAtioD  of  the  rvctnm  uiil,  447  ; 
iiraemU  uad,  644.  67:£ 

nidrrltiHW  in  ctiililri'ti,  «nut«,  475  -  40/  ; 
wtriiucaiti  in,  494  ;  bacl«riol'i|^,  4A3- 
442  ;  broncbopiMatnoitu  tii.  079  ;  cliUI 
■ml.  474,  488,  497  ;  cholrraio  fonn  pr. 
4S4-49B  :  Irattinfltit.  496-497  :  colUpw 
in,  4S2  :  uoin«  in.  48.5,  4S  i  ;  fU&tnfatiCAnU 
in.  493-495:  drBenlcnc,  482;  rarth- 
teiDpvraturs  utd,  474  ;  ftUutkit/  of  the 
Rkin  111.  4>l!l.  «»a.  44S  ;  <eaamA  m,  492, 
694  :  viikHo  fever  aoA.  495  ;  etiologf, 
C75-i}:»:  t«»r  In,  481-482,  687;  fnud 
■ml,  47^  ;  (fy  powder  in,  493 ;  grwu 
Htivila  ti),  479,  481,  491  ;  luikinrnBtuTy, 
680-4S4,  cmnplicatioiis,  484.  dingnosu, 
48.'i.  -liiratioii.  49'!,  proigrnofis  484,  Ajrmp- 
tooll^  OSl-483,  tr<:-«tiiKiit.  491-695  ;  llso- 
t«nc  4S0.  treAtuient,  491  ;  niMlltis  In  Uia 
cow  uid,  477  ;  niLlk-aupply  amL.  477  ; 
ittorMd  ftaatunif.  478  ;  [iii;eua  In,  685  : 
iMpbrilis  in.  48:j  ;  omltiiuk  in,  481  ;  ojiiiitu 
In,  693-6B4;,  497  ;  mUIm  In.  684  :  pmvpa- 
timi  oT,  688-689  ;  pui^tivr^  in.  690  ; 
•eptic  478,  48tI-489  ;  Himplo  nnii-intUoi- 
icutory,  479-480,  trMtiii«ul,  490-691  ; 
"■I»nriona  hydrocepbaliia "  in,  48^ ; 
Ktimuluit-i  in  truattneDt  of.  683,  493.  495; 
ntooln  in,  ^i^h  :  at  rye)  mi  lie  in.  495  ;  Mini- 
miT  lif-nl  uitd,  474  477  ;  tjvnlnipnt  of, 
489-697  ;  ulwntioi)  iu,  685  ;  vobiIUd?  in. 
4fil,  4S3  :  watvT  aod.  6(7.  689 

DUrrbom  in  t^hiltlrvu,  ohronlc,  497-704  ; 
chill  nnd.  697-693  ;  diA^iio<>K  701 :  illet 
■n<i.  498  ;  atiolofty,  697  ;  o«dema  in,  499, 
702  ;  yattvaXimioi,  7U3  ;  proxno^tB,  702  ; 
rcliiue  in,  700  ;  tUvn-  nltrnt«  in.  703  ; 
"sparioua  bydrixvphaluH"  in,  7O0  ; 
rtoolN  in,  699,  701  ;  ayniptorus,  494-701  : 
tMthing  ukL  700,  701  :  trratineul,  702- 
701  ;  tal)«milniis  iilcvnition  and,  698, 
700,  701  :  iiriup  in.  499;  wublng  ud. 
697,  70.1  ;  w«Atlitg  In.  498 

DUrrhntMi,  littnt«ric,  in  cbildren.  680.  troitt- 
Bivnt,  491  ;  in  dllaUdon  nf  ttm  sUiinscli, 
527.  SS5 

UiAirhoM,  mornlDg,  465.  472  :  in  intmtinni 
ctreinam*,  751 

I>ia«tM«.  nlirarv,  274 

DiuUsi  nil-try,  271 

hwd'*  cnMw  iu  llvpnt')pt^>■!^  878 

DiK««lioQ.  ffutric.  276-287  ;  hActerin  lod. 
282  ;  ubamical  cxiuiiltuiUnii  of.  277-287  : 
gw-prodvotioD  during,  283-285  ;  ph3Psi> 
olQgyo(2S6 


Dtgcfiioii.  grnrnl  [4iy«lolc^  Kad  paS^olaQ 

nt  y?  1-297 
Digvnluin,     mlMtin^L     SR7-)9M  ;    bO*   oA. 

287-392  ;  int«9AluaI  joia  •ad.  3M  ;  pn- 

ctvatiujuiteanil,  -^Sft  ^  aumla  sa^  !tM-94 
Oigeotiou.   onU.  272-276;  the   orirn  ad. 

272.  276 
UifiUtfoteu*  inlntai/tUarit  mad  »r^^"*-'  '' 
"  DistciMinu  iilcvr*  "  tu  tii*  ealAa. 
Dlfirmiii,  1  uuD«  for  dl»betc«  tatii" 
UivurltcnU  of   mlnn,   849 ;    ilBialiwal. 

547  ;    gwtric,    455  ;    tntmUaaL 

771  ;  oesopbi^ciiAl.  332-833 
Dmgs  sx<:ivU>«]   in   thr  kaIivb.  374  ; 

cLD^  lli>  sccretioa  275 
"OntiDiaick  fingcn,"  65-67 
DaDilminru,  the,  nnd  ebyiae,297  ;  fmif  liirt 

flt«nosli  of.  519,  5«4-54A ;  (Uvwtl'-aU  ml, 

567  ;    byixTlroi'liy    df.    in    naownptaiK 
865.  869.  877-878 

Duwli-nuiii.  ululruction  uf  tbc,  aotl  iliJ«t»tMai 
of  till-  Htuiuftch,  529  ;  dna  to  |inM0*  iif 
the  Bupvrioi  iu«MQUric  r— uiila  and  00^^% 
768-770.  {<7S 

Duodenum,  BUuodaof  th«,  hy  titntDtu*.  Ztt ; 
cougcnitiil,  M9.  &44-5II6  ;  due  to  sl«vT*- 
tion,  J62-543 

DuDilfiiuiii,  tuDionr  of  Uts,  OMicvni*^  S77- 
581,  diti^osis,  580,  niorliid  «(i«to«y,  STK 
syinptoiuii,S;9,  inLtieUmot,&t9:  tanocaa, 
575  ;  winxnastoiiB.  581  ;  M>cnn4nry.  iSt 

Daodennm,  aUvr  orUii.  5£4-£M  ;  aip  ^^ 
6.%6  ;  MaoclntArl dl*eaimv  557  ;  liTim* sot, 
557-55S  ;  o&Di|ilicaUonN  559  ; 
543,  fnim  ^puilrtL'  iilc^r,  481  ;    h.v 
troai,  559,   562  ;    liU«ut,   5«t 
561  ;  pfttholociml  nnatumy.  568 
tloD  of.  559,  563,  911  :  *«x    *!.  <     "' 
stMioriA  dotf   to.    543,    741  ;     .-, 
absuH  utd,   996 ;  lyniptoma.  . ' 
toluyluiadiMniM   mmI,  557  ;    iri^lMiiiiL 
563 

Dupnj-trea'it  cdntnudlau  in  dblMtn  m»llttaa. 
194 

I>y>eut«ri«  artbritit.  53  ;  ttloentioD  of  ^ 
intMliur,  741,  »24 

DyiMit«ry  and  iik«r<ttiT«  colitiit,  83< 

D,v«u:enorrbom  In  cbronio  pcritanitit,  W4 

Dysaicnairhoni.  membmout,  >im]  bmbi- 
hmnoiu  coliUft.  819 

DyMMtoKw,    cleido-crjntftl,    noil    uAooiliv* 

iJMiA,  122 

Dy>>fH<|iHi;i,  294,  3.'>3-3.S5  ;  acidity  tE<Mtn<fI 
anil,  »fill-361;  nlliiUii' kuil  37'J  :  nn^^nifa:, 
479  :  ntouh;  373  ;  bltutr*  -a. 

lug  pnins   In,  ;^'>D-3ni  ;    ^  C2 

568  ;  clothing  tad.  372  ;  cuM   ■>»■'.,  Z9i  : 
polntiio,    364  ;      omiar>|iiei)tiiM.    of.    MS: 
cookinff  nnd.  864  ;  "r— ■■-  -  >^  ■—  --    -  ■ 
SOI  1    ili^tiriiliun   (il. 

for.  S70:i71  :  drink  

t>to«liftluI.  34S  ;   enerciMr  lUuL  .148,  X72. 
IU«    U(l)   345  ;    (touteat*    Iu    Uic    t>«rt- 
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ment  of,  374  ;  flatulence  in,  361-362 ; 
tliii'li  and,  366,  369  ;  footl<4  and,  353, 
3tl'J-3(i5 ;  gastric  fermentation  in,  358, 
362  ;  hot  fooils  in,  360  ;  hurry  and,  369  ; 
hy|)erchlorhydria  and,  360  ;  in  childhood, 
.t76  ;  mastication  ami,  371  ;  mercury  in, 
375;  nausea  and,  357  ;  nenouD  influences 
in,  367  ;  oppresbion  and,  359  ;  pain  in, 
3,'<9  ;  ptithisin  and,  36S  ;  pui^atires  an<l, 
375  ;  nymptomx,  354-362  ;  tonics  and, 
:}71  ;  treatment,  369-375,  dietetic,  369- 
371,  meilicina],  372-375,  regiminal,  372; 
vomiting  and,  357-359:  worry  and,  372 

Dysin.-pMia,  gaxtric,  377-384  ;  from  acut« 
"catarrh,  379-383,  treatment,  382  ;  from 
acute  hypersecretion.  383 ;  frcm  weak 
digestion,  377 

Dys)>epfiia,  intestinal,  primary,  293,  384  ; 
secouiiary,  294 

DysiJcpsia, 'neurasthenic,  378,  389-391 

Dysphagia  lusoria,  350 

Ecliinococcal  cysts  and  peritonitis.  899 
Eczema,  dys[>c|itic,  in  children,  378 
G^K'^'i*-'!'  powder  in  diabetes  luellitus,  207 
Electricity,    treutment  by,    in    constipation, 
617  ;  in  dilatation  of  the  stomach,  553  ; 
in  rheumatoid  arthritis.  27-28 
"  I'mbarras  gastrifjue."  380 
EiuVioIism  of  mesentery  and  intestinal  ob- 

stniction,  735 
Embryoma,  i>eritouea1,  991 
Emphysema,   general  sulicutaneous,  in  per- 
forated gastric  ulcer,  476 
Empyema,    subphrenic,   sec    Absceas,    Sub- 
phrenic, 995-1012 
Endocarditis  in  gonorrhoeal  rheumatism,  50 
Endothelioma,  peritoneal,  984,  987 
Enemas,  collapse  from,  849  ;  given  in  appen- 
dicitis,  621,   623-624  ;    in  colonic   tym- 
panitis. 840  ;   in  constipation,   645,  ti.'JO  ; 
in  diarrhoea,  673,  692,  694  ;  in  dilatation 
of  the  colon,  848  ;    in  intestinal  oltstruc- 
tion,  719,  722.  730,  748  ;  in  intussuscep- 
tion, 799 
Enemas,  nutrient,  in  gastric  ulcer,  484 
ICateralgia,   405-407  ;    and  intestinal  colic, 

632 

Knteric   fever    and    intestinal    obstruction, 

733;    and    peritonitis.    901,    904.    911; 

diarrhoea   in,   68.^>,  928  ;   diagnosis  ft^m 

;     tuberculous  i>eritonitis,  970 

'Enteritis,  caused  by    foreign   lio<lies   in   the 

intestine.  742  ;  jildegmoiious  568 
Euterocolitis  of  children,   680-686  ;   treat- 
ment, 691-695 
Enterokinase  and  the  pancreas,  256,  293 
Enteroliths  causing  ol^truction,  742 
EiiteroptosLs,  stt  Visceroptosia,  860-883 
Knteroptosis  and  duodenal  obstruction,  769 ; 
and    dyspepsia,    368  :    and   membranous 
colitis,  819 
£uterostenosh>  (of  Glenard),  860 


Eosinophil  lencocytes  in  acute   peritonitifl, 

906,  907 
Epilepsy  and  dilatation  of  the  stomach,  525 
Epiploitis,  1010,  1018-1019 
Erosions,  haemorrhagic  gastric,  458,  478 
Ewald's    test-meal,    278,    471  ;     diemical 

examination  of,  279-283 
Excretion  distinguished  from  secretion,  255 
Exercise,    and     constipation,     643  ;       and 

dys)>epsia,   368 
Exophthalmic  goitre  and  the  thyroid  gland, 

269-270  ;  follicular  ulcerative,  colitis  in, 

837 

Facies  hippocratica,  919 

Faeces,  the,  294-296  ;  bacteria  in,  664 : 
constituents  of,  296  ;  light- coloured,  293; 
mucus  in,  295;  occult  blood  in,  401, 
466 

Fagge'a  dilatation  (acute)  of  the  stomach, 
523,  625.  528-529  ;  treatment.  552 

Fallopian  ostia,  the,  and  |>eritoneal  infec- 
tion, 896,  912,  922,  923,  924  ;  and  tuber- 
culous ])eritoniti<t,  963,  976 

Fat-necrosis,  peritoneal,  in  membrnnous 
colitis  825 

Fehling's  test  for  Migar,  188 

Ferric  chloride  reaction,  the,  191 

Fever,  gastric,  380 

Fibrinoid  degeneration  in  acute  peritonitis, 
914 

Fibroma,  of  the  stomach,  513  ;  peritoneal, 
979 

Fibromyoma,  of  the  stomach,  513;  peritoneal, 
983 

Fibromyxonio,  peritoneal,  979 

Fingers,  clubbed  or  liippocratic,  65-67 

Fistula,  anal,  diagnosis  of,  857 

Fistula,  api«ndicnlar,  588,  5S9,  626-628 

Fistula,  bimucouR,  in  gastric  ulcer,  475, 
850  ;  ill  intestinal  disease,  583-684,  764 

Fistula,  faecal,  in  appendicitis,  627-628 
(Fig.  24)  ;  in  carcinoma  of  the  intestine, 
764  ;  umbilical,  771,  due  to  peritonitis, 
915,  928,  due  to  tuberculous  peritonitis 
960,  967,  990 ;  vitello-intestinal,  772 

Flatulence  in  dyspepsia,  361  ;  in  gnstralgia, 
396-397  ;  in  gastric  ulcer,  469 

Foeta]  cretinism,  sce^chondroplasia,  117-123 

Foetal  rickets,  102;  ^fc  «/jt'*  Achondroplasia, 
117,  123 

yoo<l<  poisoning  and  diarrhoea  in  adults  663- 
664  :  treatment,  668-670 

Foreign  isxlies  in  appendicitis,  600 ;  causing 
intestinal  obstruction,  739-742,  rate  of 
progress,  741,  treatment,  741  ;  in  the 
stomach,  514 

Fiirbringer's  iiign  and  subphrenic  aWess, 
1009 

Gall-stones,  formation  of,  263 ;  causing  intes- 
tinal obstruction,  743-748 
Gas-production,  gastric,  283-285 
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QMtnlgU.  3S1-I00 :  ftlliMl  to  Itj-perchlor- 
bydrttt,  303  ;  iltK^uusin  fruBi  )(a.ilrii:  uloer, 

G»«;rMUsiii,  Mt  SintDiKib,  I>lkuitio&  ortlio, 

Gulrlo  caUrrh.  noute.  37i>-;)»1,  479 : 
uhroult:,  4IS-ilS  )  iii«ukliiitnt(ii.i,  574  ; 
twniTTtut.  :W!!J*J 

(}ft»lri(-  nrW.v  nirt  gafttrol^ia,  31)4  ;  iiml 
gnMrit  iiUcr,  480 

(iMlric  *«.ivii(iti,  Sft9.2W,27S-28~:tbniitcHl 
MCAiuiDatlouof  the,  277'2S7 ;  b>'[<eruci>1ily 
arUi»,'id4;  iiiilupQci-  nn  tiie  protiuctioD 
of  iPLttrtc  uiwr,  401 

Cia'<lrio  nlcvr,  m«  StiMiutch,  (JImt  of  tW, 
44S-4M 

GKtntU.  acnt*.  409-415;  *<•  a/ai  Gftxtrtc 
(^tttarrli,  37tf-Ml:  UL-b-ris  aikI.  411: 
<ll«^o«K  413;  *li'>ln^'.  409  ;  latholo^, 
411;  syntiiUiin*.  412;  t»xiii<^  .mil,  410; 
Irtuitiiir-iit,  413-4t/> 

tiuiritis,  t-lir'xiit:,  41.'>-4I8 ;  iu  |vroilii«uou 
of  i^'itnc  ulcer,  460  :  thrw  forriw  of.  417 

tiitntrtCis.  cirrhotu:,  s^t  Sftiiiitoti,  L'irrli<»ii  of 
WtK.  l»7-442;  ({uiignfii.iiit.  i;j,'.-437; 
membnuous,  4'i5-430.  'liphtharia  iib<I, 
429,  ]MUtol>^y.  429 ;  HViii|iti>mH.  430 

Uutritb,  pliltftruiouoiu,  41f>'42J!  ;  tMu.-t«d- 
c*1<Vf  •  4'i3  ;  bliKHl  -  iioisiiniiiK  Mtil,  422  ; 
cin-'iinK^-ri'ifl,  i^tj  ;  ilUgnofts,  ISiS ; 
ililTriM',  4tV-l'^lS  (.fiir*.  13-1&I;  vlinlti^cr, 
K'£l\'l\\  i-  Ketivmll)-  t(ll')|>»lbk.  4-22; 
lujiir)'  ukI,  4'ii ;  iiiqliwiAtic.  -122  :  |Mtti- 
•>lc>i(y,  4t»-4'j.f,  4'Jtt :  ><yiii]iU>tiif,  4'^l, 
427  :  IrMtiueut,  42fi,  427  ;  n>tiiitiiig  in, 

Gftstritu,  toxic  439-434;  (tiagwwb,  434: 

iwthology.    430  43^;    !<ymp:oiiv,    413; 

trmtment,  414 
(lulroitinjitiHuy.  .^lit,  784 
(ia.'<lri>-«iit4*[0*tomr  uu-l  p«plk  J^uual  nlc«r. 

574 
Uivtmptiigi*,  82B-599:    w  o/w  StomAoli. 

DiUuUmi  nf  tll•^  r>22-rt55 
1}«<tTtj|ito<iN  ntut  >lilntaltr)n  of  llw  utomBch, 

£27.  &*6 
f}w1l..>l«»;ls  178-I7H 
liMtD-itnaiy  In  *trfciurc  of  tlip  oinopliagus, 

34,1  318 
GaitrmtuviirrtMMm,  361 
U&->trD)r>-ii<ib.  S'lO  ;  inrvrnx^s  383 
Oerlaclt.  Urn  vnlrv  of.  ^t48 
Ult^iisryl'-H  illii^ax-.  *H  \*UMrapt06W,  8^0-888 
<;iiwiilis  31  ].  »'."-'-3l'C 
Glyctria  iii  conotitxinon,  645.  S&O 
Glycochnlic  ui'iil,  *i80 
Ulyrtnnrin.    aliinenlAry.    177.    196 ;     utd 

ivIrviMliu,      3R7:     sud     diabetcA.     172. 

dl«titiirufKliail,  178;  mid  pint.  1S7 :  ud 

]iji!  K.<^:  2*«  :  ti-rt*  for,  187-lM 

Olv  .1  riiiary.  174.  ISlI 

Onti-l.,.     .-.-.,  -Li;; 


Gonococcal  iM-ritonttU,  901.  tNVt.  0^3.  944 

Gonurrlioeal  rliruniMtitui,  14-5'J  ;   tuiO-|faai>- 
cnccul  s-nim  anil,  h'X  '.    (^onli  ><    !>-. >.-•!.•   to. 
50;  coLJar»i:ttviti*tD.  17. 44.  .' 
51  ;  'lu^ituMih  tnHU  rln-tmui  :», 

8S :  etiology.  44;  tucid^&a.  4,'.;  )ou«U 
afiecU-d  ill.  43  1  Dmoofl  aviupUinih  io, 
49-5if;   I'Mu  In.  ir-4B;   i>  '  I-*, 

liro^imsi-,  4S,  .M  ;  rat\-[»ft:  n. 

11,  47:  Kymfitomt.  4tf-M:  tit- :...<...,  .-^-^ 

(~hiti»rrlii>«-Al  ftUnnntilLih  306 

Ci<)ui.  123-160;  "mwX  il>-»i-raii»  "  «i*|.  1«2; 
iteiitu.  14&  157;  a««  aad,  124.  15a, 
alrabol  niid.  Ii£,  100;  nlk«t»  •n'l.  1XV. 
and  Uebcnkti'f  uo'lv*.  3:^  c^t 

aii>t.  613.  0'.^)  :  articulai  ch  .  •>- 

130.  183.  13:-1|(1.  Hi  i;-"  .  .-.-...ir- 
<tnd,  13-2-14.^  147. 150. 1.^2-15«  :  ailetilu> 
and,  127;  t-nnluit- lUourdrnt  tii.  1S8:  i-hvllc 
rtoticx  aitil.  1.^0:  cboinictry  M,  131-148  . 
cniiimnn  lutlt  and,  Itfl  :  dMtli  in.  1 48  . 
dia>>cKK  iiji?llilu»niul,  171. 170  ;  illa<iM>>L>>. 
I.S6;  diM  nnd,  125:  uliol-iiy.  124. r^M; 
glyNMUrin  and,  127  ;  frat«l  and.  1^'7.  114, 
l&t  :  lien-dity  oiid.  124.  150  :  im^y^tlar 
or  iUi<tn\-.««-d.  113,  151.  15K  ;  Joliita 
iiiaiidy  4ir«ctnl  in,  130 ;  kl>In«ry»  vtA, 
130 ;  Inad  -  poi!«niliK  and,  i:*tt.  |30  - 
nMrlnd  auatomy.  I2!S-I81  ;  ntlirr  dtK-«f^ 
and,  Vll  :  \t\\iKiiiii\w  mud,  137,  i<£3  ; 
patholoQ'  of,  13M4H-,  |iit!amiTiiu  «*]u 
nUil,  137  ;  jirviuoiiltory  »i^i>  uf,  llw.  153; 
|mi);tiiHil«.  157;  j'tiriti  UmIIc^  and.  Wfr 
14S.  159;  iiuadrliiratw  lu.  132-136,  US. 
nrtirrriicu  ol,  149;  retroculml.  IMl 
"rlienmatir,"  \1>1  \  m-x  niKi,  124.  IM. 
akin  alTfcliona  ill.  l.Vi,  llU  :  utteliiitti  ><ilr* 
and.  ISL'-ISB.  l.^H.  ItTI  "  '- 

iVniiit-^iiis,   14S-153  ;  i 

132-142:  tophi  nn-L  1.-,.  ..  .1 

niciil.    1.'.7  ItO.    ■lletelu'.    i  ,1, 

165,  iiitdHinal,  I  CI -165.  -i  .      la- 

taaium  ai»l,  131-HS.  155  :  uialcn  m.  V^\  -, 
iinriMit.  131-148. 150-15'J.  uH'-  ^..-t-t  aniL 
124.    I28-14«,    150.    fffr.  1-  ^ 

TTVlljl-r   tilBIl    toxii',    142,    el,  ;,.! 

exoijciioiis  1 45  :  tirim' iti,  l.'.ui..,-.  ,..; 
GmvH  and  h'lml.  ]*:.  1  H,  l.Vl 
"  <ir©pn-jtii.'k  "  fro-liin-*  iti  ri<'k*ta.  1*1 
Otudarol.  iu  rWuutatoUl  art)irili«,  27 
Uunu,  llw,  atrajihy  of,  3ir>  :    It) (terlmpbjr 

of,  .115 ;  KJl'litll*  of,  315  :  tiiWn-ttlwb  ef 

Slfi 
GundMUv's  l«>at  (nr  Xwt  Ha,  279 

Ba«tDw>iriomft.  of  int««t1ii9,  (£70  i  of  p«n< 

toncuuL.  9S3 
Ua«tijat«aic«iii,  In  «in1initu  of  the  Wvet,  TSi. 

349  ;  in  ^'iTnlffia,  392 :  i»   . 

460.  478.  W'i.  491  ;  in  mw 

hoaiB.  78&  ;  iu  DCM>phat;Bal  v*x\\,  .1  \v 
Havniatnria  in  iit*plintl({ln.  407 
Haemocbioauito^jt  aimI  dialxto  adllCiu.  ]SS. 
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HiieiimlvsiH  ami  hurus  ''Vi 
Haemorrhage,  "  occult,"  101,  466.  481 
Haeriiorrhoids  axvS.  luemhranou!)  t^^olitis,  820  ; 

I  h«-iiniatoiil    arthritis,    6  ;     diagnosis    of, 

854-859 
H.iir-l>all^  anil  intestiual  obstrnction,  740 
Henrt)iiim,  354  ;  in  gastric  catarrh,  381 
Heart  iliseaso  and  pulmonary  osteo-arthro- 

jKithy.  66,  68  :  in  dialx-t«s.  195  ;  in  gont. 

153  :  in  rheumatoiil  arthritis  16 
Helwrden's  no<le»,  32 
Ht'iiiinlos-iitis,  322 
Hfn<H-h's  imrpura  and  colic  6S2 
Heitatulgia.  403 
Htrnia  and  aUloniinal  [tains,  401,  407  :  and 

intestinal  nli^tmction,  731  ;  and  inti-slinal 

strictim,  762  ;  and  sntjperitont»l  lipoma, 

Hi-rnia,  internal,  and  intestinal  olMtruction, 
77''^-7^4;  anteve$ical,77!i:  diaphragniatie. 
782-('84;  iino<leno-jejnnal,  779-780;  ileo- 
caecal,  781  :  iliai-o - sulifascial,  779.  781  : 
infracaecid,  781  :  intt-nial  vaginal  of  the 
testis,  779  ;  inttntiginoid,  781  ;  into  the 
lintnd  lij.'-.unent.  7S2 :  into  Doitglas'ii  pouch. 
782  ;  intra-eiiiploic,  782;  intra-iliac,  778; 
intrapelvic.  779 :  mesocolic,  780  ;  peri- 
c.-itcal,  780;  retro  -  appendicular,  781; 
retnx'aecnl.  "SI  ;  retnx'olic,  781  ;  r^tro- 
jiuMc,  779  ;  siili|>eritoneal,  778  ;  throngh 
Wiiislow's  fnranien.  782 

Herpes  liii.calis,  .303.  311-313 

Hiatus  niusculnres,  appendicular,  589,  591 

Hiccup,  in  acute  gastritis.  413.  415  ;  in  acnte 
peritonitis,  927  :  in  appendicitis,  614 

Hip-joints,  in  osteoarthritis.  34;  in  spondvl- 
itis.  42 

Hijipocratio  face,  919  ;  lingers,  65 

■■Hippocrati.Miie,"  65 

Hirnhsprung's  dise.vie,  idiopathic  dilatation 
of  the  colon.  >  12-846 

lionnone*,  256.  259 

■■  Human  ostrich."  the,  740 

I! valine  leucocvtts  in  acute  peritonitis,  905- 
907 

Hyalo-ero'iitis  multiple  progressive.  948 

Hyilr.irthro>is.  intvrmittent,  60-64,  23.  43  ; 
angioneurotic  "edema  and,  61  ;  clinical 
features.  62  ;  Kiology.  60 

Hviirochloric  .icid,  tests'  for,  279-280  ;  varia- 
lions  of,  in  sa "trie  juice,  286 

Hvdroniania  in  dial>etcs  insipidus.  224 

Hvdniria.  212-236;  delinition.  213:  di.a- 
V'nofis.  219;  etiology,  213-215;  [wthology. 
21.':  proznnsi.s,  219-221 ;  symptoms  216- 
•219:  treatment.  221-226,' dietetic,  224, 
hvuienic.  225,  molicinal,  221 

Hyt'roiiiii.  ;J31 

Hyn-i  yamiis  in  constipation,  648-649 

llyj-enciility,  [■aroiysm,il  pastrio,  383 

Hy[»eraemia  in  treatment  of  .irthritis,  27.  52 

HypfTnesthe'<ia,  cutaneous,  in  gastntlgi.i.  292; 
in  gastric  ulcer,  464 


Hvperalgesia,  muscular,  in  ga.stric  ulcer,  464, 

■47s 
Ilyperchlorhydria,  286  ;  allied  to  gastralgia, 

393  ;   and  dyspepsia,  360  ;   and  gastrec- 

tasis,  525,  530  :   and  gastric  ulcer,  461- 

462.  471,  diagnosis  from,  480  ;   p&in  in, 

394 
Hyperplastic  osteo-arthritis,  »■«  Pulmonary 

Ortteo-arthropathy.  64-73 
Hvpersecretion.  acute   gastric,  of   children, 

'383 
Hypersecretion,    gastric,     463.    466.    471  ; 

diagnosis  from  gastric  ulcer,  480 
Hypertrophy  of  pyloms.  congenital,  515-521 
HypiKeis  in  neuralgia,  408 
Hypochlorliydri.T.    in    dyspepsia,    378 ;    in 

gastralgia.  393  ;  in  gastric  cirrhosis,  441  ; 

in  gastric  ulcer.  462,  471 
Hysteria  and  appendicitis.  613  ;   and  colic, 

634 ;  and  intestinal  olietniction,  734  ;  and 

niembranons  colitis.  819 

Ileo>ca«cal  tuberculosis,  hyperplastic.  759 

lleo-colic  sphincter,  the,  and  intussusception, 
788 

Ileum,  tumours  of  the,  innocent,  756  ; 
malipiant.  581-584 

Ileus.  704 

ludicanuria,  in  acute  intestinal  oltstmction, 
720,  730  ;  in  acute  peritonitis.  919,  931, 
933 

Infantile  paralysis  and  rickets,  106 

Ingluvin  in  dyspepsia.  375 

In.sa]uty,  .tml  distension  of  the  colon,  842  ; 
and  inte.itinal  oli>tiuction.  740 ;  and 
nierycism.  396  ;  an<l  H^a-Mckness.  232 ; 
and  uli-erative  coljlis.  826.  834.  8S9 

Intermittent  hydrarthrosis  60-64 

Inte>tinul  adhesions  and  dvsjtepsia,  368, 
375 

Intestinal  digestion,  287.  296 

Intestinal  dv>pei>sia,  primary,  293  ;  second- 
,-irv-,  294  ' 

Intestinal  jaice,  293 

Intestin.1l  obstnietion,  acnte,  704-739  {»fe 
als4i  Intestinal  Olwtniction,  Special  Forms 
of,  infra,  739-810):  age  ai;d,  727,738; 
ant  {peristalsis  in,  714-716:  anuria  in, 
718 :  bacterial  infection  during.  711  ; 
colitis  and.  733  :  colic  in,  713,  733  ;  col- 
lapse in,  717-719,  722,  726;  constipation 
in.  719,  722 ;  definition,  704  ;  diagnosis, 
724-736.  from  acnte  peritonitis,  933 ; 
diarrhoea  in.  720 :  rltstension  in,  708-709, 
711,  diagnostic  value  of,  727,  738  :  dura- 
tion of.  736;  enemas  in.  719,  722,  730, 
731  :  faecal  accumulation  and,  731  :  flatu- 
lence in,  726;  gangrene  in,  710-712; 
hernia  .ind,  731  :  in  tuI>erculous  periton- 
itis, 966.  971  ;  indicanuria  in.  720,  730 ; 
lend  poisoning  and.  734  ;  nielaena  in, 
727  ;  mesenteric  haemorrhage  ami.  733. 
735  :  niorliid  anatomy,  707-712  :  nervous 
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dLfii!Ue«  uil,  751 ;  a{wratioD  in,  7K0-73V: 
taotuMly  at,  7.17  i  npium  iu.  719,  iS4, 
739  ;  |Min  iii.  711'.  7'Jl.  7iA  ;  psncnsatUm 
aiHt  738  ;  pariUjiiiH  or  th«  fiitmtlM  Ju, 
709.  712-71»  ;  [iiirisUUU  iu,  708  ;  pvri- 
wnitis  in.  713,  731.  732.  910  :  pro^o?is 
7^7  ;  ructAl  exmuiiuittoD  iu.  7'i^d  ;  leiur- 
nnce,  737  :  MtmngiilaU'Vi  of  iiitrMiiir  In, 
710  ;  itym|itniii<s  712-721,  tnlniUtvl.  Til  : 
t«uesfnu«  tn,  7^.  7'J7 ;  ttmiliuitlini  itf. 
736  i  toxiua  abaorbeil  Jiinux,  719-719; 
treatmeiit.  getivrfti,  73S ;  tuIwrcnloBs 
peritonitis  and.  73'^  ;  tumour  in.  7SS  : 
urutniia  nml,  7S1 ;  viuwiilitr  uliaiiirni  i>i. 
710-711;  vowiiUmt  in.  <l«criW<l,  7U- 
7IC,  721,  726,  745,  ex{<Uitie>%  709.  TamoI 
clumctrr  ot  7H-7I7.  trcntnisnt  of,  7SS 

Int«sliiial  obrtriiccioa.  chronic,  7'M-739  \a*t 
aiau  !nt«trtiiial  C»KtruL:Uiiii,  8]H-cial  Koriii*< 
of.  I'n/Wi,  789-810>;  acute  lemiiunliou  i^T, 
723;  i--nlii:  Iu,  713,  7:t-H,  frith  viiiiuliiiK, 
717  ;  catlii|Me  in,  7'JI  :  c»ti9ti|)ati'iij  in, 
723  ;  •Itaituosia,  724-736 :  <lUt«iiAioa  iu, 
70i) ;  (lumtioD  of,  730 ;  uuemu-i  iu,  731  : 
MtarltU  In,  ii>7 ;  dAtulAiioc  In,  726 ; 
mflMnk  In,  727  ;  mwtntrry  Kliortcnctl  in, 
706  ;  morbid  niuitoniy.  70S-707  ;  opera- 
tinti  11^  73t>-7:!i>  ;  riiurtdlit)  nf,  737  ;  (Miii 
in,  713,  721  ;  [wmtnlsU  vi:ii1>Ie  in,  713, 
72?,  728  -  729  ;  pr"gii(»i<,  736  ;  rwtUi 
MxtiuiinU'iri  ill,  7-9  :  »]rni]>u>ni«,  712- 
721,  tiibulAtoiI,  731  :  tcrmiiutiou  of,  736: 
trrittniRnl,  tp.-tM)r3l,  73S;  tumour  in,  728; 
nliH-mUiib  li^  707  ;  vori)ltlng  Id,  716,  721, 
luisNiMu  t-xjitaiiation  of,  717 

Iut«Nliii«lo)>itractiou,  iipodiil  forms  (>r('/.v-.>. 
739-810 ;  ilue  to  tniulA,  770-777  ;  !<■ 
bezonrs,  740 ;  to  c-ntiriili,  742 ;  to  tai- 
ciuDiiiiL,  74S-7AB  :  to  <:oui[iTc«:iiou  from 
vitliout,  766.  770;  to  conorolioni,  743  ; 
to  cvu^ntAl  tlvfivts  763-761  ;  to  «»• 
terotUli'v  742  :  to  fovoflt  taxm*.  743  {mn: 
almi  C-:>iiiiti[iati':D.uNi/ Colon,  DiUtslioii  of 
Uis,  Mio)>atluL%  g4'J-S46|  ;  (o  |(»It-Hto[it^ 
743-746  ;  to  iutunuil  tn-niins.  773-7M  ; 
to  intuiwi»«-ti|iUnu,  7^t-bOO:  tn  Mrckvl'" 
tUvotlcnhiiD,  771.77£i  :  lo  u<trniAl  rtmc- 
turu  a)>uoruuilly  attaLibril,  775  :  ti}  |Hn- 
toupal  mlhtiioiM..  761-766.  770-777  ;  lo 
•tmiigiilatlon  tbrougli  Hpertar«j.  777  ; 
to  HlrK'liirr,  ukatricinl.  759-763,  ran- 
fToniul.  783-764  ;  to  (nie  f^tntign  1n>.IIm. 
739-742 :  to  volmtiLs  of  tbe  lutcdiue, 
ftOO-S05,  of  tlie  giv»l  oiuutitimi,  ^0&-806  ; 
to  wonnn,  743 

iDtAHtiiial  Miiut  itnil  nicmbraaotut  colitis, 
819.820 

Inteitintr,  i^arrinniim  of  tbe,  |ir<iilaaliig  ob- 
«trticttcn,  749-7&I* :  ojni  aim),  74$:  wuio- 
niicjil  lornis  of,  7'>0-75'i :  uBDnlar,  7&U  ; 
«oii»c^lin?ni«  of,  7f>2.r.''4  ;  roiiitipiiliou 
]n,  706,  7M  ;  <liA)(ito»l«.  759  ;  tlint«'ntiiMi 
la,  757 ;  lntua9iiM.'u)tIiwu  In,   753  ;  loeii]- 


kimtton  nl,  758  ;  nicl«inA  iu,  7^^  :  ooluUr, 
750;  pftin  Id,  755;  perltoQlu*  ib,  753, 
753  ;  |>iily|ioiil,  750  ;  McouUMrr  gvnwtlw 
luid,  749,  756 ;  iitnalion,  719 :  ajm^ 
laiHs,  752-758  ;  tuujatir  iu,  755  ;  nlct>n- 
lloii  in.  75t.  755  ;  roKolas  rnrv  ii»,  7M 
Iut«-j<Uti<-.  Iiir|>crtr'>i>h,r  of  tbr,  in  lutriUiiial 
o)»tniL'iii>ii,  T06-7U7,  768,  d41  ;  in  iiita»- 

■.UHn-JJtioil,  794 
luttf4tinc,  wuill.  diteuw  of  Uic.  564-&SS; 
oaiuinonia  o(  577-593.  74^7£9  ;  ttooi' 
prvwion  nf,  lij  Inniour*,  767  ;  i^oagcnlttt] 
BUno-Hn  of.  564-566;  cv«t8  of,  576; 
tlivnrtirutA  of,  .'i66-567  ;  KnLrrupicMiv  anii. 
865.  869  :  lutUmninuoD,  iiIJv^nioDotu,  o(, 
£68 ;  lAixIacFOtL'.  tliWMiv  of,  569,  573.  ,'•74  ; 
tnallormstian^  of,  564-56$  ;  odilualon  of, 
561-566  ;  sarcoma  of,  593  ;  rtcnocU  oJ; 
■■nngrititAl,  564-566.  ilui>  t^^  xtlrmrt^it*t\t. 
671-572,  tutirniiloti*.  57i  ;  -i, 

774  :   i>y|i)ii1ix  of,   573  ;   tn  >f. 

adlHwiitUH  ■*<:%   ujt  by.    ''"'*  .  , 

671.   uU-wntioti,  569-  -i. 

inoort'iitf   5(5-57*>    'i  '  -1. 

■MoDdary,  583  ;  voocnlar  ilutsrbuKVA  nt, 

[ul«i>tine,  diuall,  Ktrinuir  of  tU'  t, 

759  76:);  votiKt^uiUl,  i*i<i6.  '.■  '  \- 

KUOiiU,  763;  <IU«  toijijr-        "  irriiiun- 

latnl    lii^min.    762.    t-  nn>  nf 

nlrpmliijn.  760-762  ;  ■.         ,.  .     ' '' 

ttltMtiue,  KUiaU,  ulcvnttJon  ot  tin-,  aL-ttnmiry- 
cotic,  575:  tly»Gntnrk.\  761  ;  in  Intt-ttrul 
obitrnctftiji,   70",  758  ;   iai-  '•>, 

674  ;  li'iikacinip,  575  ;  pv|ili<  r  t  ; 

Ht«rcQral  or  deitiblL-iJ,  761.  ■;.  ^ 
673,  761  ;  tu'-wviilouB.  669-57:;. 
uracnik,  574 

Inir«uu<r,  volriiliLs  of  t)»«.  SO0-8O&  ;  L-Ati^Si- 
]iatiou  in.  804  ;  <li>t«Bal«i  in.  70tf.  711, 
801-802,  804;  rtiolt^y,  800:  wxdtinK 
cnu»«^  801  ;  of  tbf  «ot«n>-«4i>:  res^B< 
802.  nf  tlie  ti)tiMoi<l.  &02.  of  Llix  small 
im«!>tiriv,  ^0:{.   !<01 ;  |>ain  in,  712  i  pAtb- 

ology.  flOl-803  ;  iwrforalioi ■■■    "-"i  ; 

prognosis    801  ;    niuimrtil,  (,. 

tonu,  803  ;  treatmenL.  804  ;  ^    <  m, 

804 

Inlnbatioa  of  the  onopha^os,  340,  S4S.  948 

I nlUM(Uftee[>tioii,  7M-S0O ;  acute.  7l^6  ;  ^v 
DDil,  731^.  792 ;  i>i.*<iiial,  785.  TlK) ;  n(w>x 
of  ou.  734  ;  a*«oJiii>[.  791  ;  ■  '  ■  ■  "  '■»^: 
rtillar  n[  ait,  7M,  794,  795:  >  \ -, 

com)M)iiii>),    784,     791  ;    tli ;.  >  i 

riilitls.  7.'i4.  797.  83S  ;  •I1iimimcx> 
797  ;  liouWc,  784.  791  ;  -tw »"  -ir 
761,  7S6,  75»6.  (.>.-'il.i  . 
to  invminn    vf    ibc  .f 

tbtt    tarcDUi.    787.    oi    in     •-••i->u.    '.si, 
(if  illti>i-lieiila,    78ti  .    iln*!    to    a    awnllaw 
Peyur'^iwl.li.  7^1^,  790  t- v  t-.lvi.i.   ~>T,  ■ 
i-t)ott)tty,  7'?4-7?ll ;  g«ii. 
t'olic  Niiliini'liT  ntiil,  '^-  ~    ^ 
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irrediiciblu,  794  ;  irregular  peristalsis  and, 
784-785  ;  lateral,  784  ;  layers  of  an,  784, 
794  ;  Meckel's  diverticulum  and,  786  ; 
ni^laenain,  727,  796-798  ;  uieaenteiy  and 
mesocolon  in,  792 ;  method  of  growth, 
7*19  ;  multiple,  790  ;  uomenclature,  784  ; 
paiu  in,  797  ;  paralyxis  of  Meissner's  and 
Aiierbach'fl  plexuseH  iu,  785  ;  pathological 
changes  seen  in,  792-796  ;  prognosis,  799; 
rectal  exaniiuation  iu,  796-797 ;  recur- 
rcuce,  737 ;  retrograde,  791 ;  nex  and, 
79*2  ;  simple,  784  ;  spontaneoiui  elimina- 
tion in,  795  ;  stools  free  tcara  bile  in, 
797  :  symptoms,  796-799 ;  tenesmus  in, 
796  :  treatment,  799  ;  VBrietie«  of,  789  ; 
vomiting  in,  796,  798 

Iritis  in  diabetes  mellitus,  194  ;  in  gonor- 
rheal rheumatism,  50  ;  in  gout,  152 

Iron  Halts  in  constipation,  649 

JacobsoD's  nerve  and  salivary  secretion,  272- 
273 

Jainlml  in  dialietes  mellitus,  206 

Jaundice,  calculous,  263-264  ;  in  duodenal 
ulcer,  S63 

Jaworski,  (laradoxical  gastric  dilatation  of, 
472 

Jejunum,  the,  peptic  ulcer  of,  574  ;  tnoioura 
of,  innocent,  576,  malignant,  581-684 

Jewf,  the,  and  diaLieteii,  168 

•'  Joucs  cassceH,"  320 

Juice,  gastric,  276-287  ;  acidity  of.  279-281 ; 
chemical  examination  of,  277-287  ;  test- 
meals  anil,  277  ;  variations  in.  286 

Knhlcr'h  disea-se,  77 

Kidney,  floating,  and  dynitepaia,  368  ;  and 
gastric  ulcer,  482 

Kidneys,  the  (sfe  al^>  Bright'fl  disease),  in 
dialx-tcs  insipidus,  215-216  ;  iu  diat^ete.s 
niellitus,  185  ;  iu  gout,  130  ;  in  viscero- 
ptosis, 865,  870,  879  ;  internal  secretion 
of.  268  ;  neuralgia  of.  407  ;  Hurface- 
iii.irkings  and  position  of,  863-864 

Knee  jerkN,  the,  in  diabetes  mellitus,  198 

Knee-joint,  the.  in  gonorrhix-al  arthritis,  47  ; 
in  iuteniiittent  hydrarthrOHis,  63  :  in 
osteo-arthritLs  33 

Krismer's  test  for  sugar,  190 

Kutsmaul's  coma,  188,  191,  196-198.209 

I.A<Tymal  glandt,  th*-,  and  xerostomia.  320  ; 

enlargements  of,  320 
Lactic  acid  and   mollitiea  ossium,  75  :  and 

rickets.  84,  87  ;  estimation  of,  in  gastric 

contents,  281  ;  Uflelmann's  test  for,  279 
Laevulose  iu  diabetes   mellitus,    172,  202, 

203 
Langerhans'    islands    and    glj-cosuria,   184, 

26^.  270 
"  Umgiie  flcrotale,"  303 
Lurdaceous  disease,  and  colitis,  816  ;  of  the 

small  intestine,  569 


Laryngismus  stridulus  and  rickets,  100,  115 

Lavage,  gastric,  in  dilatation  of  the  stomach, 
550-552 ;  in  congenital  hypertrophy  of 
the  pylorus,  520 

Le  Nobel's  test  for  acetone,  190 

Lead  poisoning,  and  appendicitis,  619  ; 
and  chronic  peritonitis  945-946;  and 
gout,  126,  130  ;  and  intestinal  obstruc- 
tion, 734 ;  and  pigmentation  of  the  colon, 
851 

Lecithin,  289 

Legal's  test  for  acetone,  191 

Lenhartz'  treatment  of  gastric  ulcer,  487 

Lcontiaais  ossea,  74 

Leprosy  of  the  tougue,  323 

Leptothiix  buccalia  and  salivary  calculus, 
320 

Leube's  stomach-capsule,  484 

Lcucocytosis,  in  acuta  peritonitis,  906.  931- 
932  ;  in  appendicitis,  613-614.  616,  623  ; 
and  tuberculous  peritonitis,  968 

Leucocytosis,  digestive,  absent  iu  gastric 
cancer,  481  ;  present  in  gastric  ulcer, 
468,  481 

Leucopenta  in  acute  peritonitis,  906 

Leukaemia  and  gout.  127 

LeukokoratoxiH,  of  the  lip,  314  ;  of  the 
tongue,  304,  312-313 

Leukoplakia,  312-313 

Leydrnia  gaiimipara  in  tbe  ascites  of  peri- 
toneal carcinoma,  988 

Lieben's  test  for  acetone,  Ifll 

Lieberkiihn's  crjpts  and  carcinoma  of  the 
intestine,  749  :  and  dialietes  mellitus, 
182  ;  and  umbilical  tumours,  771 

Liniti.H,  plastic,  437-441 

Li]>aemia  and  mollities  ostium,  77 

Lipoma  arliorescens,  7 

Lipoma.  i>eritoneal,  980-983 

Lips,  the,  e)>itheUoma  of,  315  ;  herpes  of, 
314  ;  hypertrophy  of,  314  :  leukokeratosis 
of,  314  ;  perli'-che  and,  314  ;  syphilis  of. 
314 

Lithium,  salts  of,  in  gont,  163 

Littre's  hernia,  773 

Liver,  the,  cirrliosis  of,  and  tuberculous  peri- 
tonitLB,  961.  969  :  Gli-nanVs  methotl  of 
]»lpatinK,  878  ;  "  iced."  951  ;  in  diabetes, 
172,  174,  183  ;  in  rickety  97  ;  in 
visceroptosis,  865.  868,  878.  879  ;  internal 
secretion  of,  20.S  ;  neuralgia  of,  405  ; 
surface-markings  and  jiosition  of,  863-864 

Liver,  floating.  860 

Liver-abscess  and  ulcerative  colitis,  S29 ; 
bursting  into  the  colon.  849 

Lunga,  the.  gangrene  of,  in  perforated  gastric 
ulcer,  476;  in  diabetes  mellitus,  183; 
^aberculosis  of,  and  dyspepsia,  368 

Lymphadenoma,  of  the  colon,  853  ;  of  the 
small  intestine,  577  ;  of  the  stomach,  513 

Lymph  adenomatosis  ossium,  77 

Lymphaugiectasis,  intestinal.  575-576 

Lymphangioma,  peritoneal  992 
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I.)-inph>tic  gUtulfl,  ibc,  nppVBdtoular.  £flO  ; 
la  Htberoulcna  peritonttit,  OSS;  OCO.  Wl- 

mi 

LynipbiiUcs,  th«,  ii|>p<;n<liinilar,  &V1 ;  cf  the 

perilonoiiiD,  8&i5-&9r,  ftlfi 
l.ymplKKOin-iiiiiii,  ami  Miknlin'«c1UMWC.  3'iO; 

rtf  ibi-  miiaII  iJit«..tUn>,  577,  5S2 ;  of  the 

iLoiiiach,  i}l2-^\Z 

Mitcrorldtui,  314 
JiUcro^luMiii,  ^25 
U«aropliig(«,   prritmtKnl,    896 :    in     MnlB 

imritonili*.  SP8,  906.907 
U.tliiiii  tiMKR  keiiilr,  :tl,  S4 
Mjtiic'a   iii);«-j:nni|),  *^   piilin'^Diiry   0!»tBO- 

»rt>iroj>nlh)>  6i-78 
Ma!i>i-nctiun  nnd  calculus  toniiKlicm,  382 
Hfuiugw,  in  ililnUUon  of  the  itomnob,  &&3  ; 

in  rlieuniAttiul  nrtlirltLs  2^ 
lIi»11tU  In  the  cow  niii)  mrnntile  illiirrho«». 

077 
UlaViw'^  Tiew.i  on  di^-vHtimi,  3(17 
M'Diirney's  point  in  api'vudicitii,  586,  811 
McitJili.*,  HrthritLK  iQ,  h^ 
M(rukDl'«<liv(-i-tlciiIiini&iiil  iuUHtinal  olMtruo* 

tiori,    5(liJ  S67,    727.  770-777:    ami  in- 

tiiiHisceptlon.  786 
ilegalogiuttia,  53S 
MelAOoglon^is,  30& 
McDstTciAtjon  ami  |j«ritonitiN  912 
M«aalrii&tioii,        vicnriiinit,       lUiil        gislrtc 

hivmorrlmee.  470 
MfHurj:  ikn<l  pigtiivnUtioii  of  the  oolou,  851- 

S&2 
M«ryciuii,  SSfi  ;  in  KUtrk  neuKMM,  386 
Me'iciiteric  cyrts,  91)8 
SleM.'iiliTli'  gliktidK.  ihn,  ill  tnbortnloRK  perl* 

toniUs  9.'>8,  lltl'J'Stlj,  poiufiil,  99^ 
MeMUt^rlc  luDtourx,  979 
MtMQtcry.  the,  \x\A  intnK)ii«ceptioi>.  792  ; 

miboli-'iitii  Biitl  l]iroii))>ailK  at,  Iuu-niEiiTb«^ 

Into.  KQ'l  lnt»tinM  ottttructiou,  (S3-T^5  ; 

puckered    by    peritoneal    d«w    (rrowths, 

987.  989:    Mhrinbing  of  thf,   7C6  ;   »X\U 

noil  holfin  ill,  777  ;  j"tri«ti(Jti  mi'l  iihorton> 

int:  ufthe,  ill  iiitt-itiiial  iilistntctinti,  706 
MwBo-iiiipTOaix,  tb*.  li^'J.  .M12,  f.fl'i.  601 
MMocolaD.  tbv.  in  uituwu-cetitioti.  792 
lil«rM>hep«r,  the,  huiI  1i<<{iali]|ito>w.  848 
Mrwnl^oldlUi,   759,  708 :   iitiil  rclvnloa, 

900 
Mfitmrrhn^in,  in  npiwiidicitw,  611 
Mi-tapl^*in,  in  |icntoaiU».  SOS 
hli.-r«iiirlin,  Ii;-l'i3 
JliJ-fiagasiric  point,  ili*,  863 
Mii;nuiir  Ktiit  dilalalliiu  of  llin  nbtDtOi^  63A 
Miknlicz'tt  dUeaM,  320 
Milk  and  (.-oatttijiAtioD,   44S ;  moA  iofiutlle 

•linrrhooa,  677 
Mineral  'priiigt  oaA  i^nt.  183 
Mnlltiioi  osxiuin,  73-77,  103 
Uonf^ollui  idiocy  and  itvUfiuilraf^ula,  132 
MootpV  t«at  for  Bugar.  190 


JJofhut  am^ietu.  are  Kidceti.  7S-lt7 

Muming  iliuHiora.  665,  672  ;  in  tiiUn<Ua«i 
rAn-iiiimiK,  7fil 

MoniiDf;  TcmitiDfi  and  aloobolhm.  3^9 ; 
ami  iiiiu-iu,  275 

Morphine.  <k»  Opiam 

UovntoiD-siC'kuecs  243-:£53  :  acipBia  aetl, 
243  :  aliiiinplieric  citvtrtoily  «iid.  'J46  : 
stnia«{>hiTii'  {iTWKurw  nml,  1140  :  c«i-w«»i 
dl'OAM  junl.  21^ :  Pttusatiou.  2<3>S49 ; 
fatij^oe  luid,  2'f4  ;  fever  in,  350  ;  hmf- 
foilun.'  and.  244,  249.  2&1  ;  in'Iige«thm 
and,  245.  251  :  Uck  ofoxygvo  iwd,  246  ; 
Kvniplfim*.  2in-2f>2  ;  tntimnii  nnd.  248 

Mouth,  the  iu  dtiKAse.  203-3SO  («m  oIm 
SUjiiiaticiH} ;  buterioIofO',  398.  306^907  ; 
clinics]  nppeaniiicea  of,  S02 ;  byi^tciM. 
30<^-302  ;  ituliiiunution  or.  !t05-3]3.  »eut«. 
SU»,  ni>lit)ia»%  306-309.  irhmiiiR.  31l-Xi:t. 
ttnagTffDOiu,  309.  lierpeUt.-,  311,  Tik*ratlr«, 
309;  Inoal  tlioauen  at  the,  3M-3'j:^i 
pntholo(;y,  '298  ;  fnliva  anil,  :J*j9  ;  rtcmoi- 
o]ogy.  303  ;  Hepd%  onU,  300  ;  »UtutaK 
at  lhi%  309 

Uoutli-t'rrathing,  399,314 

Sfudn,  saliirary,  275 

Mueocelc,  npp«QiiiruUr.  602 

Hulder\  t^t  fnw  ^ugar.  190 

Uonipa,  artliritis  in,  58 

Mnrpby'i  Ixituni.  ^,\]  intestinal  olx^trniTtioei, 
740;  luul  iiili-.tlinnl  uWrnll<in,  76'2 

Utwclsfi,  atrophy  oT,  in  gonorrhoeil  uthntK 
48  :  in  oniM>-AriliritiN  3*t :  in  rfamiiu»tni4 
irthrilU.  12.  24  ;  in  rickrta.  95,  BH  ;  u 
spondylitis,  42 

Uyastbcnin  giiAtricn.  524 

Myeloma,  lutillipU,  77 

HyrloinatosiK.  77 

Myelopathic  albomiMorift,  77 

Myo««rconi».  intcctinAl,  58S 

MyxoMU-iiia,  oiM-ntivis  265,  369 

Hyxolipomn,  |>critQUCiil,  9^1 

MyxoDcarMiA.  Intertinol,  820 

MyxrMBrconui,  pariloiwal,  987 

Niuiapo,  in  dy^pep>>ia,  357  ;  in  af^-sicknwA^ 

235 
Kecntan,  fixal,  in  acnto  peritouiU»,  909 
Neplimlgin,  407 

Kephfittt  tc  tTifoatJIp  diarrhoea,  6S2 
Nrrvoos  dtMMse,  and  int'-'xtiu.^il  olHtmotiotL 

794  ;  aod  iil'^mlivo  t-olitt*.  &:i9 
Neuralgia,   alylnminAl.    4<>4  :     gSMtrir.     jw 

Stonrtch,  Netirofcrtt  at  tlif,  S.16-404 
Nenrolfcln.   goiily.    153 :  hepatic,    fOTi  ;    io- 

t<-ititiHl.  40.'.-407  :  r«nal.  407  :  ••piOAl,  404 
Nt'onutheuia  nnd  colic,  632;  and   rfib«tip«. 

tioo,   Ii4l  ;    oiiil   iliaWti--  oiplliitr-,     ITftj 

BIkI  lillalatxni  of  Ihc  ntniiiaob.  &35>&:i6  % 

tnd  (ta-iiili)',  37^ 
Ncunulhiiiia  (^trtm,  285 
Ntarltifc  diaiwtio,    193 ;   goaty.     Ifta  ;    bi 

dtUtation  of  th«  Htomocli.  6i0 
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Nomu.  S09-311 

Naclcic  adil  in  wntc  peiitouilu.  037 

^ucl(^c■■■]l<illuln  to  bilo.  21)0 
SyUndirr'ik  t«>it  for  m%ta.  190 

Ovilcnift,  gnumliM*).  in  i-o&Keniul  liyprr- 
trujihf  of  thv  jijrlDnu,  218  ;  in  itifiuitile 
•lUrrbwa.  6$1.  699.  702 

OoMO)>ItKgit<t.  tbo,  atrcla  of.  331  ;  cftrclnomii 
of,  34;}-3'tS.  dbwiio-ws,  317,  4d&  morlml 
onat'imy.  'Aii-Zi^.  HyntptoiiLo,  344  ;clitAta- 
tion  of.  3S3-335  :  .U'«tues  of,  :i30-3.'>2  ; 
■liv«rtiriiiji  iif,  33'J-3^3  ;  exxniiiiNlinn  of, 
|'d30  ;  hypcrtrophj'  f>f.  33&,  in  (vnie«-aita1 
liyiN-rlrnjiliii  nftliR  |it  tnniN  51  (■;  ii'  ^)|^U•■^ 
33H;  IntliinxiiatioD  of.  x»W,  .'Mfl.iii-hllioiis 
33.'.  chrouic,  337.  diphtheritic.  33«,  phU-R- 
monnns  33^.  tniunuitic,  337.  ainnilive, 
338-339  :  innoccot  tumonn  of.  348  : 
tntnUtiiMi  of,  3tO,  342,  34S  ;  oialfomift- 
tlotw  of.  331-333:  ntaro^e*  of.  3A0 ; 
|Kiralf«is  of,  a\  ;  peri  -  Aesophftgt*] 
»iiIim:«.>w  uid,  3)9;  wrcoiiia  al,  342; 
■Uicturs  of,  cicAtriciul  or  fil>n>u«,  337,  339. 
341-342,  omi)^nitnl,  331,  ai^igimiit,  342- 
348,i>]iiipl«,$40,  tpa-)ao-Uc,3.''>0.  Iniuin*tjc, 
337,  33d,  341-342;  vancMw  vein*  tn, 
84{) 

Oi/livM  ulbieatu,  owl  acuU  f!afltriti«h  411  ; 
luul  AphthoQi  itoniatitift.  30^.  316  :  d«s- 
critwJ.  307 :  occomoro  in  liu&ltby 
nmntliK,  'JilS 

OiiHiiituin.  the.  Aflheiioni  <tf,  771 :  m  mmum 
of  |ii-riu»iiwil  new  growths  980,  964-966  ; 
cyst*  of.  W2. :  «iliiLr(red  tn  t»ib«cii]oo> 
pcntoniUft.  960,  97'i  ;  in  acute  (KriMnitii, 
^Sl'.'i-riftd,  891' ;  in  chronic  jwritonili*. 
94i'  :  iiiUniiimnticin  of.  1018-1019  ;  torsloii 
•if,  80&-»OG,  ami  inteacinal  ob«trucUott, 
732  :  wilvulir*  of,  fiO.V.Sfl6 

Opium.  lUiniTfr*  of,  in  creating  n«iir&I^:iw, 
403,  407  i  in  a]>iipwlluitiit.  0*1^4  :  tn  mlitia. 
613  :  in  courtlpalloD,  643  :  In  itlarrltOM, 
ISA9-670  :  in  Infantile  fliorrhM*,  693-694. 
097  ;  in  intpstlna]  oMtrnction,  739.  746  ; 
In  ititii<»ii(>o*i>ti'tn,  799  ;  in  nienilimoous 
mlltiK,  filjt,  6'i'J;  Id  jirritoaitiB,  936, 
1140.  B42.  96«;  is  nlc«mlv«  c^ltii, 
H34 

<i\i<-n\\i-  inilvx,  tlw.  in  tulwrealoos  ippoi- 
■iii'itif.  60f^,  972:  \a  taberenlottg  peri- 
:..iii!t-,  977 

Oiteitir  (leforrouiK.  "3'74 

OKU")-artfaritla,  30-30:  %ge  uuL  3^;  dlvt 
in.  36;  dii[tiiu:tioR  troai  tbenin*tO)<I 
Aftliritiiv  3.  7  ;  joinu  &fr«ct«cl  in,  33-3.'i ; 
niiirliiil  ■nalntny,  31;  jirogiMMis,  37; 
tnatment.  37-39' 

Oiipii-.-utlirnpalliy.  pu'inottar>'.  *v  Ptil- 
monnTy  OMeo-.utliropAthy.  04-73 

IMUijjffMcui  iati»:rj<tttu.  103  (Pi}t.  0),  117 


Ortf^llpmnA.  pnltonMl,  981 

OttconuUcU.  7fi-77.  103 

OateopAathyroaiA,  78,  103 

OstcOMclcTOsiA,  cougVDltal  (nclKmdroplaaia), 
1I7-VJ3 

"0"trlih,  hiiitiwi,"  \hf,  710 

OtitlH  irc<1ia  in  <ii«K-ti->.  194 

Ovary,  llie,  itim^hc  or,  ami  apptrnilicitiA, 
019-62O,  find  conattpatinn,  643  :  havninr- 
rfannv  inl^i.  can^inK  fuiltlvn  iJt'atti,  475 ; 
tonioD  of  thff,  fiod  intMtitiAl  olMttactinn, 
73'2  :  ti>tu»iir<  at.  raiiiiitig  iutesUDal  ob- 
rtruiiion,  775 

OuUale  calculo-x  ami  rolloidn,  262 

OxaUtcH.  urinary,  in  dtoWtea  iiuipiduH,  217 

Pnniniati  rorpusclea   nf   Ihe   mwentery  and 

tb«  tone  of  tbe  ■bdcminal  ntUKnloturc:; 

87i5 
i'BKrt'i  ilLopaw  of  the  bone:*,  78-74 
raiitt«.  tht^.  abuormallliei  of.  315 ;  aphUian 

tn*.  307,  819:   turraiiB  liiM^M  of,  317: 

xjpbilis   of,   310;    ttlbvroulMis  of.  316; 

lumatin'  of,  317 
PuicrcftA,  the.  extract  of,  (n  d>'»>|>ep«b,  374  ; 

iti  dialt^t^  niellitn^,   174,  173,  183.  ICft, 

S63.    in  :    in   viw-croptocU.    S<;5.    669. 

879  ;    McMtioo   by,   2M-2t(0,  llM,  267. 

292-204  ;  ^ntjttoma  nf  carrtBonu  of  bvail 

of,  S9S 
PancRas,  acccMHtry,  and  intn.«ni9ceptlnn,  784 
rancmtJe  jftiee,  '^92-294 
PucreatlUa  nm)  i-atriilnn,  263 :  an<l  gaalrio 

alccT,    47& :    and   inteAttoal   oUtriKtloii. 

733  :  and  prrilmutia,  933-934 
PapitloniatoKiH  i1inl>otu*a,  192 
Parathyroid  k1*>"K  alilatiou  of  the.  26A 
Panititia,  Alt' :  (-hmuir.  319.  in  pluin>>isBt, 

319 
l^iwloir  on  ga»tric  vrerelioi),  3^7 
E^vLt,    tbfc    dpfnriiKH]    iu    acliondrfipluia, 

119  :  in  nolliltef  oniiim,  77  ;  in  cbrrmk 

pcritonitt*.    944,   947  :    IU    rick«t«.    91 ; 

(iwir  of  llii',   in   vi«-*ropt<>ai».  8rt4,  .^70 ; 

tnl«ercTiIPTi#  ii^nt^niti*  of.  963 
Prpsiu.  in  niutric  juiru.  277.  287 ;  d»tn>yj* 

Irj-pan,  '£e9  :  in  ga«tri«  nicer,  472  ;  t«iit<« 

(or,  3S1 
P^io  nicer,  dunatena],  hi"!  :  (caArk.  443 : 

J^dbJ.  574 
PehMlitK    1015  ■  1017  :     ponatipatlon     iu, 

1016 :  fcyrnpiom-^  1016 
Perit-'olitik  fibistza.  1016 
IVri-r^-uipliBXi'a]  ali&irw,  33K.  349 
Puni'TiUiuft.  viaihlr  alxlonilitAl,  tn  congenital 

hyiM-rtn»|>Iiy    of    tlir    pylnnii.    .1175I9  ; 

in  dilatation  of  tli«  ktomach,  541 -.'>42;  in 

iitiopaUiti^  dllnt«Unn  of    llip  i-nloii,  847  ; 

in   intnmuMption.    79S :    in    intvEtinnI 

ob»tniQtJo«.  713.  723,  728-72y.  757-759. 

776 :     inny    )«   nortnal.    619.    723 :    in 

nieii)i>nui<>u«  coIiti«,    631  ;   nirttly  duo  to 

till-  oliiii,  341 
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Pkrithelioiius  p«riton«ftI,  fi85 
PnHliutiiitii,    lilu.',    xlfiLsinns    into    the    IcwMr 
sai:  of   the,    lOH  ;    lyiiiphaue*  of.   895; 

of,  89i  ;  Miusibilttj-  nf.  9'J4-da5  noU 
Ptrritoutnici,  ui'w  growths  of  tlm,  673-SS5  ; 
KHuaionn  <lur  Ui,  9ti7  ;  nllntilni'^  cy*t ; 
9P3 :  luifiomii,  K39  :  iDhiwaicoma.  9vS3, 
6Si :  luwito^  m.  0»8,  l>1*2  ;  beiiistitiirt, 
97S  -  &S:{ :  c&rL-)HoraA  or  «u<lottielLOTuA, 
98(  :  chuiiilrilipouin,  !IS1  ;  (.■)iyloii«  lucltt^s 
ia  98S.  902 ;  clitiii^l  I'lAMilic-ariou  of, 
978;    ^-ollwiil  i-xiwv-t,   987;    rj»iii.   fil*l- 

991  ;  <]4-moi<l,  991 :  •iiitgihyiU  of.  979. 9^-i. 
9S9  ;  cukryoiiia,  991  ;  eu<locti«lioiitA.  9S-I, 
9!4i  ;  lll>rnll|)t)nin.  {i!<0-»s:{.  MruomatuiL^ 
cfaaitgv in,  981 :  Bbrotiui.  l^/V :  ILbTomyoma. 
979;  liliit)n)>'3fEimA,979:  ficIaUnqits  nuicor, 
9S4 :    in    iufaDU,    9*^1;    lyiuphuigloia*, 

992  ;  lyinpIuiUo  tiimoui>,  992  ;  innll)f;uBiit, 
988-901.  pnmary.  Baa-USS,  sw)«H»il*r>-. 
986-98S ;  tn«HeDteriic,  979  ;  tueMeiil«ric 
cfalic,  993 ;  nmouterf  iHiekerrtl  by, 
987.  999;  myxoUiminn,  9S1  ;  myxooar- 
coun,  9.')7  ;  onu-nUili^yalu-,  99'.:  \  omental, 
origin  of.  9S0,  98'(-9$S :  •MteoUpomn, 
981  ;  |>arU'lBl  uew  gr-jwtlia  uiul,  9S0 ; 
]»critonili(  in.  985.  937  ;  peritlHflioBia. 
9SS  ;  prolosojui,  986  ;  rvniil  tnnioiirnMul, 
960 ;  rQti^)|i«nt(itiiMl,  11^2,  ttiAli^iaiit, 
964-985.  m^  \  sarcoma.  9S1-98S ;  sex 
mhI,  979 :  simulating  hernia,  9^0  ;  >ul>- 
ueritOBMl,  980  ;  tyraptonit,  979,  9$1, 
98A'98«.  988-9S9;  Untnina,  9»1  i  tivnt- 
intnt,  979  ;  tubercoloaa,  979  ;  tnlwrculoo)! 
pcriUiuitiH  ami,  990,  993  ;  iirji:tial  cystic, 

993  ;  WollHnn  tmiy  ami,  m't ,  WA 
Ferltouiti*.  acuio  iliffiue.  909-943  :  ta  <tito 

Peritonitis,  Acuta,  lleiiFral  Pitthnlugy  un<l 
Buctcriolo^y  rtf,  89.'^-P09,  ii\fra ;  abdo- 
minal rigiility  in.  9!li6 ;  B<Ih«MoELs  net  tip 
by,  915,  92^  941;  and  acute  iafecUTt* 
diacaaes.  912  ;  antiloiii-  iiomrii^  nuJ.  9U7- 
9SS;  BpiH-itdiciilAr.  $06.  $10.  iII7,  921  : 
aH>«^t  lit.  919.  93l|  ;  MiuMi-r  nITectxil  in, 

918,  9:!8 :   enlouiel  in,  941  ;  eolliii^^o  in. 

919.  930 :  t^aniplicattotiB  rnte  iu,  932  ; 
cMislljiatlon  ill.  1119,  928  ;  dntlt  in.  918. 

919,  920,  924,  9S5,  926,  927,  931.  Pflfi ; 
dingnoAis,  932,  93 1  ;  fllarrhoca  In.  928. 
941  ;   <)ioi  in,  942:    di«tenaion   In.   91S. 

920.  928,  leucni  the  paia,  925  ;  draUiafit> 
in,  940]  culeri'-  U-vvr  and,  911  ;  exoda- 
tioD  in,  914-91([.  92i3,  li-M«ns  tb*  pain, 
925;  fi1>rinoua  ili^iiimt  in.  014;  frictJcui 
lu^anl  in,  926:  fuliuinani,  917-930; 
K«Q*r»l  (roni)itiiin  in,  l«29 ;  tn)nn)*i)cml. 
923  }  l.tec<ip  In,  927  :  )n  the  acwJ.  920. 
936;  iutfatnew-tioni.  911.  93t1 :  iniliL-Au- 
uria  in,  919.  »:il.  BM  ;  irrik-atlon  of  th« 
lH.-rlt(iDruni  in,  939  ;  leucocytoiilx  In.  931- 
932  :  nuuknd,  920-921  :  mnilal  conillunti 
iu,   931;     morbid    anatomy.    912-916; 


nnclntc  acM  iu.  937  ;  opntin  to.  Mft.  9l0. 
942;  )tain  iu,  917-919,  924-938,  m 
UU)A  by  intrathorncio  liifMut.'  1 
jHillix  ol  iuftiTlina  iu.  909-012  ; 
ative,  B)-ni|itoniK  wf.  917,  921  :  "portad 
of  npciar''  in,  918,  929,  93d  ;  ptritooMl 
obaiigt*  In,  913  Ut6  :  |>ntfaiu»o(Kval,  932, 
criJiU  in.  9-2i  :  prot^uoit^.  934-936  ;  pro- 
gressive fitiniio-piinil<'nt.  91^.  922  .  | 
I'hvlaxU,  937  j  irtierpenj,  1»24  ;  pulM*  I: 
919.  931  :  putrid,  914  ;  pynim  in.  1*:^ 
93)  :  nctal  ciamioatiDO  In.  903  :  HK-tal 
ruling  in,  012;  nMtlewnen  iu,  919,U-jO. 
932:  rigor  in.  919.  922.  931;  >plr«ii 
cnliLTKtHl  iu,  932  ;  steritc,  912  ;  aUycbniur 
in,  942  :  syniptninft,  916-932  ;  trmprrmltm 
in.  919;  mdemes*  iu.  l>24-926  :  thlnt 
iu.  919,  tnratniBnt,  9)2  :  tlioiacie  dn—> 
■»>l  9^4;  three  lunin  t}-]>rs  vt.  999; 
limitnluAiou  in,  937.  910 :  tr»Qliu  uxl, 
910;  trwtwnt.  9.'».943;  typboiil  ^-lale 
in,  920;  niutiitloal  tibials  atWr.  WIS. 
923  :  nrtnv  in,  019,  U31  ;  roodOiig  in. 
919,  927,  93;>,  trcalmtfiit,  942 

Prnlonitii..  ochIp,  gviionl  |Mlbobgy 
ba<jteriolo(ry  of,  895-909; 
foraiud  in,  908  ;  IxK^ria  eoiLmnad 
900-904  ;  bitt  and.  899  :  cauMtiao 
898-900 ;  ohMni<:al  onpu  ol  899.  91 
996  ;  i-rvpto^iieiic,  9m) ;  c^-toJu^iy 
905-909';  death  in.  1K}9 ;  .Ur.t»t 
nircliniiliiiu  of  tlio  peritonrui 
S98  ;  dlApbraginBtic  I>*n]pfaa! 
iIuk  to  riiptuEV  of  a  UKeacoi»u>^.  ^i~ 
7ri4  ;  cuciii»nlatioa  of  fanttsa  boillBa 
898-899;  rnilogrnoiiMathl«iOi;MU9tta,>01 
e<Minopliit  cilh  in,  9U7  :  tkhnnoua  nn 
tion  in, 907;  baamorriiagic  (onn.*")" :  *>t^' 
liiiewlta  in.  90£-907  ;  idioinri 
daninuitor^'  reaction  in,  S'Ji  ',  't 

ill.    906 ;    leiico]wnia    in.    \Kn> 

phaifw  in.  89ti,  »9S.  906-907  ;  mtUpl 
in,  908  ;  iiecnMrn  in,  909  ,  oinenUiia 
695-896  :  Pfeiflitr'*  pliinduic^nwi  and. 
8i>6  ;  pmliKpuMiiK  caosr^.  904  :  putml. 
900,  908  ;  rlit*iinialic  90<) :  iK'<-(iB<lary  t^ 
teptivarmia,  90S :  eriilic.  i'W  ;  wj. 
tico&inia  li  .   "'"■  '      ■■■*■  ''■■'    "'-■ 

wonn'ln  ill  ■ 

F«'riUiulU-.  I'll'    -1...      ..:  L'.  :  -      .  ij!    111. 

944.   949 -V&l.  9A4  ;   adli(«irr   form  at, 

947  ;    alcohol  and.  9i.V946  ;   a«cttfM  in, 
951,   9R£» ;    Briglit'*    dx^rtte    *u<\       ■' 

948  ;  cap*ii!Br  ihlckfnlnif«  in.  961  . 
miinn  and,    M'l,  917  :  ''       .  u 
nn't,  947  ;  4:'>r>'>nic  Iml'i                               c 

fonii  of,  9l7-»iS  ;  ool  .., 

trcatment.  957  :  «i«ilh  in.  W6 

95^  ;   dj'smenorrhnca   in.  9M 

943-94S  :    lii-roii*  mm  iuUm 

9^5;  ^uococcal,  941  :  hyp"" 

**I«hI  hver"  in,   951  ;    idKi|.tiiM.-,   V( 

lulKitJnal   olwtTUction   dui'   to,    76&  ;    in 
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iwritoiieal  Dew  growths,  985,  987  ;  load- 
poisoniug  and,  915  •  946  ;  nieaenteric, 
766  ;  morbid  anatomy,  948-952  ;  omentnin 
thickened  in,  949  ;  opium  in,  956 ;  pain 
in,  953 ;  pathologr,  948,  948 ;  pelvic, 
944,  947  ;  peritoneal  changes  in,  949  ; 
pigmentation  in,  949  ;  prognoaiR,  965  ; 
pyrexia  in,  954 ;  sequel  of  acute  peri- 
tonitiR,  943  ;  sex  and,  948  ;  signs  and 
symptoms,  952-956  ;  syphilitic,  944,  950, 
contrasted   with   tiiberculons    peritonitis, 

959,  961 ;  tight  lacitig  and,  946  :  toxic, 
945  ;  traumatic,  946  ;  treatment,  966  ; 
tuberculosis  and,  947  ;  "Zuckergnss- 
leber"  in,  951 

Peritonitis  deformans,  766,  949 
Peritonitis,    tuberculous,    957  -  978  ;    acute, 

958,  965-966,  971;   adhesions   in,   959- 

960,  969-970  ;  age  and,  965  ;  and  appen- 
dicitis, 604-605;  ascites  in,  958,  967, 
969  ;  carinated  abdomen  in,  970  ;  casea- 
tion in,  959:  chronic,  959,  966-970; 
cirrliOKis  of  the  liver  and,  961,  969  ;  cod- 
liver  oil  in,  974  ;  constipation  in,  966. 
968  ;  course,  9';5-970  ;  cytology  of  effu- 
sion in,  972  ;  diagnosis,  970  -  973  ; 
diorrhoea  in,  966,  968,  970 ;  drj-,  961  ; 
etiolf^-,  962-965;  fatty  stools  in,  968; 
fibrous,  959,  969-970 ;  intestmal  obstruc- 
tion in,  732,  966,  971  ;  intestinal  tnber- 
I'ulosis  and,  964  ;  irregular  forms  of,  971 ; 
leiioocytosis  not  the  rule  in,  968 ;  Ij-ni- 
phiitic  glands  enlarged  in.  958,  960,  962- 
964  ;  methods  of  infection  in,  964  : 
miliary  form  of,  958,  964 ;  morbid 
anatomy,  958-962  ;  oedema  in,  960,  967 ; 
omentum  atfected  in,  960,  972  ;  paiu  in, 

966  -  967,  970  ;  i>athology.  962  -  966  ; 
pelvic,  962  ;  peritoneal  new  giowth  and, 
990.    993 :    pigmentation    in,    958,    960. 

967  :  pleurisy  in,  964,  968  ;  primary, 
ran.',  962  ;  prt^osis,  973  ;  purulent, 
961  :  pjTexia  in,  966,  968 ;  sex  and. 
976;  signs  and  symptoms,  965-970; 
spontaneous  cure  in,  973,  976;  throm- 
bosis in,  960,  971  ;  tuberculin  injections 
in,  972  ;  tumour  julpable  in,  967,  972  ; 
typhoid     stale     in,  965  :     ulceration     in, 

959,  962,  966-969  ;   umbilical  fistula  in, 

960,  967  ;  vomiting  in,  966  ;  wasting  in, 
966,  968 

PiTitypliIitis,  585-629  ;  resemblance  to  peri- 
colitis, 1016 
PerUthe,  314 

Frrlsucht  in  cattle,  960  ;  in  man,  961 
Fever's   patches   and  intussusception,   788, 

790 
I'feitTer's  phenoineDon  and  peritonitis,  896 
Pfuhls'  sign  and  subphrenic  abscess,  1009 
Pharyngeal  catarrh  and  morning  vomiting, 

359 
Pharyngeal  pouches,  332 
Pliarj-ugocele,  332 


Phenyl-hydrazine  tciit,  the,  for  sugar,  189 

Phloridzin  and  diabetes,  180 

Phosphaturia,  213,  228 

Phosphorus  in  the  treatment  of  rickets,  111 

Phrenoptosis,  871 

Phytin  in  the  treatment  of  rickets,  112 

Piles,  importance  of  rectal  examination  in 

the  diagnosis  of,  855 
Pins  caurting -intestinal  obstruction,  740 
Pituitarj-  extract  and  hydruria,  215,  268 
"Plaques  pterygoidiennes, "  316 
Pleurisy  and  pulmonary  osteo-artliropathy, 

66,  68 
Pleurisy   in   gonorrhoeal   arthritis,    51 ;    in 

tuberculous  peritonitis,  964,  968 
Plica  vascularis  of  appendix,  592 
Pneumatic  suit,  Crile's,  in  shock,  893 
"  Pueumat<^eu  "  in  climbing,  249 
Pneumococcal     arthritis,    55  -  57,     clinical 

aspects,    56;    peritonitis,  903,  922-923, 

umbilical  fistula  due  to,  915 
Pneumonia    and    colitis,    815,    825  ;     and 

peritonitis  in  children,  923,  928 
Pneumopericardium    in    perforated    gastric 

ulcer,  476 
Podagra,  sfC  Gout,  123-166 
Poisons,  actions  of,  on  the  stomach,  430-434 
"Poker-back,"  42 

Polarimeter,  the,  in  saccharimetr}',  189 
Polyarthritis  chronica  villosa,  9 
Polydipsia,  a  name  for  diabetes  insipidus, 

212 
Polyorrhomenitis,  916,  948 
Polypi  and  intussufsceptiou,  786 
Polyserositis,  916,  948 
Polyuria,  a  name  for  diabetes  Insipidus,  212 
Potassium  chlorate  and  oral  sepsis,  301 
Pctta-wium  salts  and  gout,  137 
Pr<K;titis   due   to   worms,    814 ;    syphilitic, 

761 
Proctoscope,  the,  858 
"Produzione  sottolinguale,"  S22 
Prosecretin,  269 
Protagon,  289 
Protozoa  and    diarrhoea,    661  ;    and    })eri- 

toneal  new  growths,  988 
Ptyalin,  272-274  ;  diastnsic  value  of.  274 
Ptyalism.  273,  317 
Puer^ierium,  the,  and  peritonitis,  924 
Pulmonary  osteo-nrthropatliy,  64-73  ;  club- 
bing  of  the   digits   and,    66 ;    diagnosis 

71  :  etiology,  68  ;  morbid  anatomy,  69  ; 

jiathogenesis,  69 
"Puna"  (mountain-sickness),  246 
Purgatin  in  constipation,  649 
Purgatives,   in   acute    peritonitis,    939 ;    in 

appendicitis,    621,    623-624,    626-627; 

in  constipation,  dietetic,   646,  medicinal, 

648-650 ;    !□   diarrhoea   in   adalts,    663, 

668-670,  in  children,  690  ;   in  dilatation 

of  the  colon,  848 
Purgen  in  constipation,  649 
Pttriu  bodies  and  gout,  145.148,  159 
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Pnrpiim,  Heaueli's,  sddvolJL-,  682 
Pyxt-min,  portsl.  in  appendicitb,  0K< 
t'yloTU«,  thr,  fn>r<)«is  of,  488 ;  pooiitiott  au<l 

■arfitcc-oiarlcin^,    S92  :    >iituRi    nf   cbf. 

KIP,   In  hypi-rworetion,  -ISO.  in  migraine, 

6159  ;  Htennajs  at  thtt,  iu  appeiiflivitt*,  fil&, 

dne  to  gsriric  alccr.  4dfi.  dua  1o  neoplamn, 

601 
Tylnnis   onpcaitnl    b;ii<.-t1ro;>lL,v   of,    515- 

'''i\  ;     il[n;:iii»i9!.     hW  ;     eLinliiKy.    Atfi ; 

t'iith"l0i.->',    ri]fli    pruKTi'wis.    fiilO  :   ti)-tnp< 

Uini*,  517  (Kig.  Ifl} ;  tiwttin«it.  metliciU, 

fiW.  Minptsl.  521 
l*)-o]>Qeiirai>tlinru[  in  !Pi»lric  ulcer,  4/tI 
Pya|iiii-t)iiioUjo^tK,  nuV(|ilLrpnio,  drr  Abucvmi, 

Knljplirenic,  IOOI-101'i 
Pyorrhoea  ilveolari^.  315;  and  rbeuioaUnd 

artliriUs  H,  21.  29 
I'A-mtis,  'J73.  S&'t,  SSI  :  nlftuioU  fonti  of; 
'  3»ri 

Qiuulrinrates,  tlie.  in  iprat,  132-133,  14i> 
Qniniue,  diminjilioD  l>y  t1]«  inontb,  ^5 

R<Ttrtl  fcerlirig,  [ii  xiutrii-  nlci-t.  484.  4(>2  ; 
parotiti-"  iliiu  10.  iril 

lUvtiiiu  nnil  uuus.  'l)iTereiiti»l  •liu^cutM  of 
dtwascs  of  Uie.  8;i4-859 

RMtnin,  tb«,  >uillo>:>iiiiig  nX.  7S4,  857  ;  ooia- 
prmimi  of,  )iy  tiiiii'tiinH  767 

Rix'iiin).  ozMulnatioo  of  tlie,  954-859 ;  tn 
f^olltiir.  asi.  8.-13  ;  ill  tiit«<stiiial  nlMlnic- 
ika.  7i* ;  (n  iiituMim-Nipuoii,  708-797 : 
nritli  tlie  Hi)Tinniil(Mifo|>e,  8ftS 

Rmiuri.  alct-ratiou  of  th«.  io  diarrbovn, 
(W7  :  «ypliiliii  .  "tfl 

"Rwi-o«rr«nl  jrlly  "  luoliuiu  in  nicniltrou- 
otu  colltit,  830 

(telcltnuitiD'N  ilJH-tuv,  4A3,  \iiit\  •171.  4}f0 

K»-nnfn.  in  KatiUic  jnlre.  27*.  iSii,  287  ;  In 
tri'^'.in^  iiy-pi'l>»i.i.  .1(4 

Rrliiiitis  diiibetio,  161 

K<'trn|iL'ritotii-aI  tnnimii-".  982.  9»*4-9S5.  090 

RhuchilU.  jve  RlcktitM,  7s>-U7 

RhwUitisiiiUK,  Mf.  Rk-kelK,  78  117 

R]ioum»ti<-  pint,  1S7  :  i»'ritouliJ«,  flOO 

It)iL-umjitism  iLod  apj>i-iiilicitis,  fifi6,  G31 ; 
anil  (linTi>-U-!<  n>olIiti»,  11^6 ;  uid  perilnn- 
ill*.  i<0'' 

TUiemimtiMii,  ^'^norrliu'wl,  are  Ooimrrh(»i<«] 
lUit^umnU'^in.  14-&8 

Rlivi])tiHt'>l<l  anlintin,  .1.30;  •«»  luid.  5; 
ami  aiiKioDVUrotk'  neiletoa,  01  :  l-nderio- 
Xogy  of,  S  ;  c«psid«  of  ji>int  tbickeiiwl  In, 
11  :  tU'iitb  iit,  2-1  :  dirt  in,  26  :  'liiiKn<Hia, 
20-:i3  ;  aisllnctiffii  from  rttb»r  arthnti.lm, 
3;  (llttrilmtirjii  of  Itvviinu  iii.  10;  <:<tin]nfry. 
6;  frfpr  in,  15,  20:  gliuidnlar  enUr^p- 
roenti  in.  12,  20;  in  iibildrni.  17-21 
(Fig.  I>:  Hiorbid  aiinloniy.  (J,  18.  20; 
iDtinntlar  atrcphy  in.  12.  24  ;  oumU  ft  : 
ORteopliytM  in,  IS;  |>nin  in,  IS;  pi^. 
lueut^tnti  111,  14  :  progtK>«i^  9,  --*} :  nn- 


taction  of  bnn«  in,  11 :  m<|u«K  12  ;  -*•« 
ftnd,  ft;  treatment,  24-30;  iiIiikt  drttm. 

ioD  io,  13  ;  vinci^rid  tnftnif^<tntiou»  in.  If* 
Rbi»itii<,  .ttn:i]>liit'.  .'UhI  ]ll•n■I^l■>tuii^  .f]]4 
liliii>urh  in  wrivtipjition,  fl4S  ;  in  >ltarTboeH. 

tl6S  ;  iu  <lyK{>r|>-»a.  37S,  37fl ;  in  infutcili? 

dinrriioMk  HTH) 
"Rhumati^mo  llbreOK."  17.  48 
"  HluininU^nK*  InWrrnWax,"  31,  i'l-M 
RickBL*.    78-117    [Vis*.    2-10);    abtliwuimil 

nyiiiplniiiti  of,  9tt  ;  lu-uti',   103  ;  luioy    (I^ 

formiliet  in.  H7-95.  U4  :  climxt«  aod.  80  : 

i*1nUiia)£  in.  112  ;  ir'iiipuiitAl  Kvtiluli^  nr.l 

M  :  cnni»talH;<i  Aud,  S7  ;  dn. 

S9  ;  diatrnoMii,  100.  from  arh'  . 

122;   itipt  and,   82  8«.   lOV-Ul;    .l:u^-. 

and.  IU  :  early  ngns  of.  IDS  ;  fttioI-vY. 

Tlt-H*  ;    ro^lftl    102;    fiwh   air    in.   IMS. 

113  ;    htpwlitjr   and,    *1  :     hi,«ton-,    79  ; 

liyKieiitf  ruid,  82  ;  in  oibl  nnimaln.  ii3.(4il  ; 

late,  lOMOatFig.  lot  :  l»afM|«>-  fa,  112  ; 

inortiid    anatomy,    89-98 ;    ii«itoii»    dls- 

mrltmi  in,  98,  100,  115:  imnfloaian  pv-r- 

vcrtMin,  87-9'»(Fip^  Bawl's):  prevontloii 

i»f,    10";    iirofrnofils    106:    nv.     ' 

9(1,  99  ;  fyinptonis.*5S-102:  - 

101  ;   tiiwlnteiit  liy  dni^  IU 

110,  nf  lilt'  conrumnt  dt»ordctx  114-119 
Rii-ttrty  nwiry,  tli*.  91 
Rlfpi'ii  ilirirtLM!  itt  Lin-  tniifpiK,  332 
R)|Ot  *  diiieaif  a{  tlw  inun%  315 
Htitiiier'K  ttr^l  for  sugar,  190 

•■Sable  iiiU~,tiftal,"  819 

StC€h<JTom^<*  altntamt  juid  (hnixb,  30A 

S*)icyUU'>',  ih«.  ill  gotidtrbrml  rbr'itnattnn. 

52  :  in  DHtcn-artbritiis  38 ;  in  riietimsMM 

arlliritix.  27 
Saliva.  tli.-,-i7a-27B,    ' 

dintr*  "nd,  275  ;   r 

lily.  272  :    iwitiiim.    ^. ■> .    -..  r-u  m     -i. 

25/-2U1,  2(19,  272-S70.  U  luidur  herrt^t 

rontrol,  272.  275 
Salivary  gUmLi,  iW,  distMiw-.  of,  31 7-821  ; 

rnlmliiit  if,  't20  :    inHamtnalian  aL  318- 

320  :  *)-iTiniHrlcal  c&tBrgemflai  o^  flSO 
8nnd,  inlMlitial.  819 
Santorini'i  dnci  and  dnmlcnol  ltl?crtiC1•Itlr[^ 

5«7 
Slarcoma,  append i«ilfir.  tOfl  :  .■ntuf.i.-     v.  i  ; 

dnodraal,   581  ;    ^*iri^'.  GIV 

W^'i,   583  :  <w«iii>hwcFJil,  312  . 

981,  964-9S8  ;  ntn^tienlaiwa.  &«3,  9&4- 

98.^,  990 
Harrmna,  mdann'ir,  Inl^tinol.  584,  710 
Sciatii-A  diagno'-.-il   in  liip-jolnt  di»«aM<.  S4  ; 

fx^iinrncr  in  iliniicto  nifllitn*,   194  ;  lu 

K'UKitrlioi-al  :tilbntiK,  49  :  in  soot,  Xtt'i 
K<-leritJN   ill   );iMi<>rr)i<M-«l   artlirilw.    60 ;    tl 

vnn\.  152 
f)('ni(!li,  LbiN  aiid  'UaWtM  mftlitu*,  164 
ScMwmn,  «nlml,  in  diabet««,  194 
Sciirv\-  rirkt-tx.  108 
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Bea-Hcknim,  S30-243 ;  ■iiK>liol  in.  342; 
otunpUcHtiMw.  239 ;  coiuliitiitiou  kd>L, 
2S« :  cvmse.  S87 ;  Jrath  auo  to.  '£i»  -. 
['deltriota  tt«ni«tt>  an<].  t!38  ;  ctlologr,  :;30- 
!tS;  howLichL'  111,  -I^^:  liuoiuniiy  tu, 
'ft>19;  inmiit.v  niixl.  23:J,  23>  ;  "mok-f:- 
iiUr  foui^uMiMU "  uDil,  231  :  nauiwa  In, 
236  ;  pAtbalc^y.  232-23'i  ;  Mqiiels.  23^  ; 
»yrii|>U>ni'i,  235-237  ;  trvntmriit,  UiO-^l'^ 
prxj-hyLncUc  ^40.  rcuivaial.  240-24-J ; 
Vfiantitm  111,  23^ 

Swrrtiii,  •ll>\* 

iiocretiou,  (^ueraJ  jihytiiology  *»d  |AtlioIott>' 
or,  'ibft-'ltl  :  «.-iiIi'ulu)i  noil,  SSI  :  cheinicnl 
DiKlmiiiam  of,  'J59  :  dixtinpiubnl  from 
vsRrrtiiiti,  'if>5  ;  ilucUiaui  kImiuU  miit,  'iM  ; 
KxXtnti,  2£ft-204 ;  (tlnrnl-imn'i?-  and, 
UfiS  :  Itortuone)  umI,  '^6,  2£9  ;  Inbibitlou 
oT.  2iy ;  iiitifniBl.  -JSI-'j;!  ;  p«ralyy(- 
sMTrtion.  25fc,  2t;i  :  i-^tliology  <rf.  i«0 
2414,  2fl»-'.'71  :  t»xin»  mikI.  2ltS  ;  ii>ch  of, 
260  ;  wAicr-i.-li[umiitiou  ou'l,  2(7  ;  lynto- 
((Kii  graiiulpK  mttil,  2>'>7 

S«nun  Id  oouMtipatiou.  649 

8«i>su,  oral.  300 

8e|>li<4M-tnui  in  ociiU)  •jwritotiilU.  906,  928. 
93^  ;  ill  U]U«tliiaI  obslrudtLoD,  734  ;  lit 
pUL-rprnil  piiitonitU,  924 

Scniiii.  uitftoxk,  la  purltoitltbt.  937-9Sii 

ISriuiil  i{;luiilk,  Intenittl  siMridktti  nf  Uw, 
268 

"Kbavtfii  lieiml"  a|>p«anui»  of  llw  colon, 
837 

SliocL  887*894  :  blntxl-chuipM  in,  891  : 
M(ue«,  887  ;  drnUlioa  <lvb;i-tivc  In.  S4U- 
8Ih) :  Mlla|»4-  u»),  697.  f)90,  SV2-891  ; 
dcDulllMi,  $87  ;  «nifti.i(iii  biiiJ,  887  :  heart 
iu,  i4S9  ;  ill  AUIomituil  f>|)vnitluiis  939  ; 
injury  aud,  887  :  iiitravniouit  iiijectiniis 
ib,  893  :  iiirrvtf-ceatreA  di9|)inuetl  la.  88ft- 
8iW :  ]i«tlicilogy,  gA8-8»2 ;  piwiimntio 
(utt  fur,  893  :  reftctiou  after  ^\*'i  :  n>- 
■lunitory  vsiJiiiu^  Umm-iuxI  tii.  890.  89'J  . 
|MiniulikDto  Id.  8B8:  •yiu|>toiii»,  892; 
r1«m|ientar«  lomrad  in,  890,  tuny  1m 
r&wil  iu  colUpM,  892:  lrv«iRi«nt,'H9'i- 
89-1  ;  V11M.11IW  sign*  Id.  SSS,  891  ;  vauoits 
MmHl  liri^lit  red  in,  8B0 

Blal-rrhwrn, '.'73.  -117 

Sick  1iuiIim-1h>,  S.I.S 

Sijnioiti  i>lioi>athic  ^Illnutioii  of  the.  842- 
8«tt  :  valvulu!>  of  Uik.  tsOO-S05 

8igiii«i<litU.  cfaroDic,  759 

KigDiuiiloM-api-,  Ml*  nf  tbB,  7S9,  7.'il,  fl33, 
858-869 

Snk  notttr**  Id  ttibereulnQf  appeniliciU*.  A05 

Silvrr  nlLmU,  la  j^irtr  dIo<^,  490;  in  in- 
rnnlilv  diarrlMiva,  703 ;  produciDg  Bt«ril« 
f)T-ritouiti«,  ^m 

SipliiiRAgc.  gib>tni.:,  &>'iO-''i52 

Slclli.  diMM»rA  of  lb«.  Mid  tfOUI,  LVi 

Kninll  iiit«JLtlii«,  are  iuti-xtijut,  SiuaII 

Sodium  <UU  uid  gfMi,  132-13.i.  ir>^  161 


Soor  (spfaUioaK  stoniiittU*!,  306-309 

f^piuiiiiis  uuUufl  uid  ricketk,  lO'i 

ijplanrlin'>|>tii>i>.  mv  Vi»n-n)[ttnai»,  880-883 

Splevu.  tbu,  Iu  rickou,  97  ;  in  vl>«3ero|no«i^ 
8«9 

Hpotidylitix  di-(onii«ii».  34,  39-13,  48,  67  : 
vtiDind  ispi-cis  12  :  etiolofry,  40  ;  mnrbiil 
umtomy.  \<* :  oervoUH  fymptoiuH  iu,  42 

"  Spnudylow  rhixoiiii>lu]tic."  41,  67 

Spniv  nod  cbrotilc  o«dK>f4iue:itt«,  336 

" SpuiiouN  liydrtMi-pltitliis "  uiid  iiif*nliln 
dinrrlwua.  «$8.  700 

mapAj^ucocvu*  aU-\i»  in  p«riti>uili<,  VOl,  Ull ; 
lOiiM-rvntit'ir  inHuvnoe  of,  HO'J  ;  l*.  i*urf*n 
ID  |>«ritouiti9k,  901  ;  .SI  ctrfv*  uitms  in  bU)>- 
plirrnic  |ijo|invuiuiitbrinix,  1004  :  S. 
fryiyrun  aurfia  in  iivritobiU*.  ^97.  901 

StcruocUriL'tiW  joiiiL  tliv,  in  gouftrrhoviit 
nrtliritiii.  47.  i>l 

Slarnio-«a«lfonii  pluiL'  or  lint,  Uie,  861 
(Fig*.  SSwid'JC) 

Stiir*  dlAWiv,  17-21  (Fig.  1);  And  ri«kets. 
lOd 

Sbiuacb,  atony  of  tbe,  29'i 

Stoiiiucti.  can'iiiotiia  af  tbr,  495-<'J11  ;  >d<JOi)- 
cbvi^'i  ill.  Mi4  :  cnll'^d.  41*8  ;  coiuplt- 
cnUotin,  506 ;  GlItAnt."•1l^  liy|i«nic«Umt* 
It),  499-fOO  :  •linirtiix.U.  .'iHK,  himi  giu- 
tralgia,  400,  fmin  giwtiio  iili<-r.  480,  -t9.'i. 
50^,  Iniiii  liit«!iLiiinI  olnlrni^tiiin,  7SlI  : 
^olo}[T.  495 :  fl>]nU  iii.  507 ;  gwtrtc 
nU-vr  mid,  476,  54)1  ;  Iiintuh^y.  497 : 
fay|ioclil.irbydria  iu.  501-503;  lacttu  itcid 
ID,  501 -.M>3;  latent,  507;  morbid  itta 
tnniy,  49(1- 49-1;  ni»rpbm<'  in,  510;  ))«iu 
Iu,  499  ;  iM-rriirdllnu  in,  i'07  ',  pro^niMU, 
609;  pylor^-^iomy  Iti.  511;  Kwoodjiry 
dei>OAitA  iu,  506 ;  Brcrelm  mul,  502  ; 
NyliiploRis  49S-,50!< ;  t«n»in3lii>t>.  507: 
treAlnwnt.  modkiua),  502.  510.  4iirKi<7sl, 
510-511  ;  tiiiiintir  in.  504-505.  ,i01*:  tirinv 
ill,  504:  vomiitDfT  i».  500-503;  WMtjuit 

Kud  clifrelilMlieUt  ill.  503504 

Htotiuic)).  ciTTbo&lB  of  11k,  437-441,  498. 
523,  533  ;  diaguoiift,  441  ;  etiolnity,  437  ; 
pntholut^'.  439  ;  tn.iiliiii-nt.  441 

Stouiich.diyrAtiouin  the.  'J76-2S7  ;  fawtKhii 
Kitil,  2^2  ;  ('licmtial  rxuininntion  of.  277' 
2?*  ;  fiw-proluciimi  during,  283-285 ; 
ptiy&UiIii^y  of,  2Sfi 

Stomach.  diialMlion  of  tlie,  52'J-555  ( Figs.  17 
unllS):  ■ci'lqncA&d.5<t6;  u:ute.523.  525, 
528-529.  769,  Irmtmiiit.  65'J  ;  Agr  mid. 
527  :  anliriltf  iu.  540  :  Mtbiiui  ukL.  531 ; 
klouir',  5'.i4-531,  tH  of  (■Hiiinmn  ncmrrrticc, 
533 :  niito-iutoxicaUoii  and.  538-,%39  : 
(■«l>oh>drBl«r  InixU  mid,  5'i9  ;  ^-all■«lr^n, 
5';4  53'J  ;  rIi|or™i»«Dd,  529  :  oon«:ipntion 
In.  535  :  drflDllioii.  r.£i-i>23  ;  'iLtKUOms, 
S44-5i;:  dtuHKw*  in,  5'J7,  535;  diet 
■nd.  S25 ;  dnodon<]  oliMnctlou  antt. 
5^ ;  HiuM-'idtlou  iu.  .'iStl ;  epilv]iKy  and. 
525 :     gAotric    ciit:LrTli    Mid,   527,    531  ; 
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giiMUodiai>ii]iiiy  in,  &4(l ;  gMtroptowia.  uul, 
S27,  nitl ;  hcrftdiiy  »ntl,  S'2' :  bypcr- 
chlnrHyilrin  niul,  5^ri,  TiSO  ;  to  iputrle 
ulocr,  172 ;  low  TvtDpeniture  iu.  fiS8 : 
mlgrainu  auil,  5'^'>  ;  itiniVnd  tiiiAloroy, 
S3"  ;  nurvoUK  tlyMpniiKin  aiii],  h'l%  ;  iier- 
Tons  >yin)>tonui  ic  537<M0  ;  iieuniiittuiaiA 
nti«l,  >^2A-&2fl ;  [mtii  iu,  .'■34  ;  jwiiplii-nil 
iii>iiriii.«  iu,  540  ;  phyiuail  lignii,  54U-M4  ; 
pro^uwi!-,  W7  ;  nulioicnpy  in,  540 ; 
■■  •ipUiliuig "  ill.  hVl-.  i-tnt^c,  524.  632; 
cU-mitit:,  t>'l\,  'A'l ;  iiyiii|itiitu9 ,  .''■•1:t-iiiO  ; 
tea-itrliibujtt  kuiI,  52U  :  i«iii[>itniry,  (120  ; 
ti«T-ii>e&]j  aud.  fito  :  t«Uny  iu.  5bs-&39  : 
tliir>>t  ill,  .13  j  ;  loak'  GA»»r«  nf,  u'ifi,  538  ; 
tivatiiirnl,  547-6A4,  l>y  lavage  or  ^phon- 
uKf.  A/rO-ftSS,  by  in«a>at[e,  653,  illetetii:. 
649 -ASO.  L'Uutricnl,  .^!»3,  ineincioal, 
553.  furgiud,  55'i,  Tol :  iirb«  iu.  53fi  ; 
vrrtiKo  >iit  537  ;  viNili)«  pomtnUis  in, 
(41-:>l-2  ;  vomiting  tn,  533.  536-537 

SloiuAch,  «ri»iuiu  of  tlicv  ami  Ra»lrtc  ulcer, 
W..  478  ;  fibrwsiK  nf  thfl.  i37-1ll  ;  g«ii^- 
Tciit;oftli<>.43.'>-4U7;  honr-glAu  det'urmity 
ofllir,  4fi^,  \''X  \  tiKlin-rttlilier  bottle,  497, 
523.  533.  Ta^i ;  InUatl-^tt  of  the,  .^41.  783  ; 

Hlutuiu.-)i,  iiKiirmiM  uf  Die,  38U-4"4  ;  ■)>- 
•lotttiDa)  ailheoiom  sud,  401  :  acttivxifi 
nerxrui  mtil.  397 ;  hntiiuiii  iu,  SII5  ; 
cntanooitH  hyiH'rocHtfacsin  in.  302 :  «liji- 
gnoxK  400-401  i  tiatiiWuGK  lit.  396;  ga»tro.'- 
lAtii  ntut,  52K  ;  gciinvl  GOii^hkrntiaiifS 
386-390 ;  bypuMU  in,  40S ;  mcrycinni 
ui<1,  SBli ;  motor  awinler*  wnl,  39H  ; 
|»lu  in.  391-3£>5,  403  ;  Kyrapathaic,  391  ; 
iiyTiiI>liMiiiS  39I-4O0 :  tontt  auil,  3Sll ; 
trvutracnlt  401-404.  di«t«tiL-,  402,  inwli- 
Clun),  403  ;  votnititDi  uiil,  3^5,  403 

Ktoinnrli,  ftl'Mii  of  tlir,  865.  tWti,  87S ; 
HMn-tor^'  uioiiuIliM  of  thv,  4^0  ;  s«»*a- 
tioti*  of  the.  3S7:  syjihllix  of,  447: 
tulwr(;Dl».>(iaar  the,  44(t,  513;  tuinoyrs  of 
Ibe.  4B5-r>14 

cU,  ulcer  of  th*,  442-49-L ;  aWoinmal 
''iUMimir  III,  170 ;  alivcow-fnmuiti'io  in, 
475  :  ncetouiivin  iu,  44i> ;  «cM  IntoxkatloiL 
ill,  4S9  :  ucultf,  di«tiii)f;uLibed  frotti  clirtuik, 
450  :  wlhMi'mii  nud,  452.  4B3,  473 :  a«« 
nnd,  414  :  appcamnce  of,  I'lO  :  aMOcialed 
di«e«*a  ami,  44t3- U8  :  iKuUrinl  iafccli'iii 
twl.  460  ;  bismuth  ami.  48^,  490  ;  l>lo(»]- 
ebaiiKM  and,  Wl,  1*18  ;  caticrr  aiiil,  476  ; 
ck-attieation  uf,  454;  dUnaU  aitd,  445; 
coui|>Iic»tioitH,  472-477  ;  coiititljMitlnu  in. 
48t>  ;  iriinvuUtiiiis  iu.  IftS  ;  r«jiirw,  477  ; 
catiuirc^'*  liytxra^atliinthi  III,  4(14 ;  d«- 
foniutii^  »( \S\>t  fttoimuili  •htc  trt,  455,  \Tl  \ 
f4iaceturix  in.  469:  diai;ii<»i<.  472-IS2. 
fi08,  ftoiu  Kattnil^io.  3l«2<3tf3  ;  diet  in, 
484-492:  diiratiou.  477;  elioJoey,  442- 
449  ;  ftntuk  lonuiliuu  Iti,  475  ;  fraqnetu^y 
of,  412;  Ka^tric  alnorpUon  ami,  173; 
gaatric  juic«    atid,    441  :    guthtit  and, 


lOO;    bnetuali-iitnui    iu,     4All,    dincm 
iiupcrtiiiic«   of,   478.   tnnunent   of.   4'7. 
491;  hacuiiUTliaga  froat,  454;  haHiiiorrliMKie 
erosiion*  Miil.    458,    17H ;     '■   -    '■■■      .ml. 
44B  ;  bygiene  .lud.  44.1 :  )<  itw 

aiiil,  431,  4(H},  471,  4»U  ,      -  ti<A 

and,  463,  480:  LeDhartJ>  trcatmetit  nf, 
487  ;  tix-al  coDAidrrnUous  ami,  4ttl  ; 
tytuiihrilrl  IJMUc  and.  440 ;  melaeiw  in, 
4*17  '.  mrnHtnmtiiip  and,  (40,  491*  [  nilk 
«ltatlQ,  435  :  ncurcipittbieili*tiirliaiie«»aad, 
459,  470  ;  uocu[tatlDa  awl,  445  :  |Mtio  in, 
4(I3-4S5.  «xpUiuitioaf)  iif,  lijd,  treAtu^ut. 
491  :  i«thagi'UMU,  456-462  ;  patb<4of(ind 
aiiaUMiiy,  449-4&& ;  perforation  at.  453. 
478-477.  ''111.  Lreatuieul,  49:^  ;  i^rognoai*, 
482  ;  |>miili>Uak  4$3  ;  Tt«tal  fnMlinj;  in, 
484,  492  ;  tfekliinaiiu  h  'Xvxbm  aod.  443, 
466.  471  ;  reat  tnatoi^'Ut  of,  4.4^1,  i.S»  ; 
M<iurl«,  472-477;  wx  RU<i.  443;  niUer 
tdtxita  in,  490  ;  fltmitlon,  44^'.  •liA^itwU 
of,  4>S2  :  kilo  of,  450;  miliplimik'  iliw-cw 
wi'l,  475,  W6  :  swnncal  trvfilBumt  in.  475, 
492;  H) mjttuniA.  462.,  171  ;  typMlts  and, 
447;  Istanytn.  470;  tlitomlKv>uaiKl.  4^*7  ; 
tnumatisiD  and,  44-(,  456  ;  tmlinpni. 
483-493, dlvUlir,484-4H9,  iiKsiiriMl,  4St>- 
49-2,  «tinticAl,  4>f>.  492;  tabarcaloBi* 
an<l,  416:  urino  in,  468;  nrktlM  ut, 
477 :  vouUtiog  in.  40&-487,  trMtami, 
491 

Stiinmiiti*,  acute,  306-311  ;  -•  ■.^1■, 

309-311  ;    nplttb'>ii%  3041  lua^ 

808  :  rlironic,  311-313;  'it  <>P; 

cnUiciiintiiiiR,     804  ;     t-v  \\  , 

giinnrrJiiwii!,  3()fi ;  tiori''  .  '  -'11  ; 
Uchertoui,  304 ;  nieRibrauooa,  909 : 
penipl%aid,  311  :  aw  altm  Moitlli 

SlrrptvmfKti^    Ifrevi',    •106;    S.    tonjfiu    Mul 
ibftiotiln  diartlioMi,  677  :  X  pffnfnu*  uul 
pcritOBitis.  902,  904.  924.  mat 
little  vixilile  chaugein  t}ic|K-rilMi 

Strt!]>to<liplococm)i     ftmnd     in    p-. . . .  ^ 

)M<rttuuiti«,  902 

8tr)'ohnkii«  in  conrttpatlon,  040 ;  in  IntantDa 
duTThOM,  69S;  la  perKoottia,  MX;  in 
«bork,  803 

Hul>cUvt*D  UMtirystn  uul  clubbing  uf  tli« 
Bugan,  68 

Sul>cutaoM(uaodtil«»it)  rhettnalatdarthiitia. 
14 

Kiilipbt>9nlc  ab«c«M,  mr  Ab«Qan,S(il>p1ircirtl'. 
£•95-1012 

Sueciu  riitriieiu,  293 

Hiiddet)  deatli  in  fUt-Mooe  '7t>llc,  394  .  in 
jpiktral^  394 

Kngar  tn  tlie  nrir-  "■"'  (■*•   IS7-191 

Kulpliix^yaujit'?,  > 

8olp'itir  ill  cnn'i  ;   .  ■■    ■ 

Sulpliurvitvd  briiti'gvii,  clinilttatioa  «^  hqr 
the  luuKs,  35d  ;  in  !:n.><lnil{tta,  397 

hammer  Iwat  and  iti(iiBtil«  divrhooft,  C?^ 
677 
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KupranualM,  ablation  of  the.  266-267,  270 
Uwi^tit.  th«,  flecretion  of,  259,  261 
t^yiiiondd's  oesophageal  tubti,  340,  342,  348 
Sympathetic  syatem,  the,  in  colic,   685  ;  in 

(linbctes  luellitus,  1S2 
Syphilis  and  ilinbetes  iusipidus,   214,  223  ; 

and  ga^trio  ulcer,  447  ;  and  rickets,  81  ; 

of  the  ^ms,  ;U5  ;  of  the  intestines,  573  ; 

of  the  lii«.  314  ;   of  the  pahite,  316 ;   of 

the  iN'ritotieuiu,  944,  950  ;  of  the  tongue, 

304.  313,  324 
tSyphititic  arthritis,  54  :  peritonitis,  944,  950, 

contrasted    with    tuberculous   peritonitis, 

9.^>9.  961  :  proctitis,   761  ;  rickets,    103; 

ulceration  of  intestine,  573,  of  oesophagus, 

3»8.  of  stomach.  447 
Syriiigouiyelia  and  excessive  sweating,  261 

Tabes  meaentericaand  tuberculous  peritonitis, 
963 

Tabes  simulated  by  diabetes  mellitus,  193 

Tabetic  gastric  crises  and  gastralgia,  394 

Tiiurocholic  mid,  2l'l 

Tea-drinking  and  constipation,  647  ;  and 
dyspepsia,  366  :  and  gastrectasis,  529 

Teetli,  the,  caries  of,  299  ;  in  dyspepsia,  355 

Teiui>oroniaxillary  joint  in  gonorrhoea! 
arthritis,  47  ;  in  nsteo-artbritis,  33  ;  in 
rheumatoid  arthritiH,  10  ;  in  spondylitis, 
42 

Tene^niu)!,  in  aoute  colitis,  811 ;  in  carcinoma 
of  the  intestine,  751,  758 ;  in  intestinal 
obstnictioii,  727,  743  :  in  intussusception, 
796  ;  in  volvulus,  S04 

Teuo^ynovitis  in  gonorrhoeal  arthritis,  47 

Teratoma,  peiitoneal,  991 

Test-meals,  278  :  examination  of.  278-280  ; 
results  questionable,  545 

Testis,  torsion  of  the,  and  inte.stiual  ob- 
struction, 732 

Tet.-\uy  and  the  thyroid  and  parathyroid 
plau.l-f,  26.''.-266  :  and  rickets,  101,  115; 
in  dihit.ition  of  the  stomach.  538,  539  :  in 
ga-stric  nicer,  470,  493 ;  in  idiopathic 
dilatation  of  the  colon,  S47  :  lavage  au<), 
539 

Tliirst,  in  acute  peritonitis,  919,  942 ;  in 
dialietes  insipidus,  217 :  in  dilated 
stomat.'h.  535 

Thmmliosis,  in  appendicitis,  615  ;  in  tuber- 
culous jieritonitis  960.  971  :  of  mesentery, 
and  intestinal  ol-stmction.  735 

Thrush  ^aphthous  stomatitis),  306-309,  335 

Tluiuib-joints  and  osteo- arthritis,  33 

Ttiunib--n.'lvini;,  321 

ThyrOiilosaal  tumour*,  325 

Thmid  gland,  the,  264  -  266 ;  colloid 
Secretion  of.  266  :  effects  of  ablation.  265 

Thyroiodin.  26ri 

"Tiefstand."  gastric,  537 

Tiibacco-smokmg  io  gostnUgia  and  hyper- 
-hlorhydria,  393 

TolnyleDcdiamtne  and  duodenal  nicer,  557 


Tongue,  the,  actinomycosis  of,  323  ;  appear- 
ances in  disease,  302,  303  ;  black,  805 ; 
congenital  deformities  of,  321 ;  epithelioma 
of,  312-313;  eruptions  on  the,  303-305; 
furredindyi>pepsia.3o5,381  ;  geographical, 
303,  is  not  syphilitic,  304  :  ichthyosis  of, 
312 ;  inflammation  of,  acute,  322,  ex- 
foliative, 311,  323,  pemphigoid.  311; 
lepra>iy  of,  323;  leukokeratosia  of,  31 2- 
313,  is  probably  tiyphilitic,  313  ;  Riga's 
disease  of.  322  ;  syphilis  of,  313,  324  ; 
tuberculosis  of,  323 

Tongue-tie,  321 

Topography,  abdominal,  861-864 

Toxins,  absorption  of,  in  intestinal  ob- 
struction, 718-719 

Transpyloric  phine  or  line,  the,  861  (Figs.  25 
and  26) 

Trichinosis  and  gastric  ulcer,  448 

Tuberculin  injections  in  tuWrculous  peri- 
tonitis, 972 

Tuberculosis  and  gastric  nicer,  446,  513; 
intestinal.  569  -  573,  853' ;  oesoj>hageal, 
338  ;  i>eritoneaI,  957-978 

TuWrcuIous  polyarthritis  stt  Pulmonary 
Osteo-arthropathy,  64-73 

Tumours,  see  thr  rtiri'ita  Organs 

Turpentine  in  haeniatenieslt,  491 

Tylosis  linguae.  312.  313 

Tympanites,  colonic.  840 

Typhlitis,  5!^5 ;  resemblance  to  pericolitis, 
1016 

Uffelmann's  test  for  lactic  acid,  279 

Ulcer,  jierforating,  in  diaWtes  mellitus.  193; 
of  the  mouth  in  tabes,  315 

Ulceration,  actinomycotic,  323,  575,  606 ; 
albuminuric  of  the  intestine,  574  ;  amoebic 
of  the  colon,  S31  ;  of  the  appendix,  597- 
601  (Figs.  21  and  22).  621  ;  of  the  colon. 
842,  se^  u/*n  t'olitis.  Ulcerative,  826-840  ; 
diabetic,  193  ;  dysenteric,  of  the  intestine, 
761.  826  ;  in  diarrhoea.  667,  685  ;  of  the 
duodenum,  556-564  ;  of  the  jejunum,  574  ; 
of  the  month.  309-311 ;  ofthe  rectum,  667, 
761  :  of  the  small  intestine,  569-575,  in 
tnl^rculous  peritonitu',  959,  962,  966- 
969  ;  of  the  stomach.  442-4it4  ;  perforat- 
ing, 193,  315  ;  tabetic,  315  ;  uraemic, 
574,  "15 

Umbilical  plane  or  line,  the,  862  (Figs,  25 
an<l  26) 

UmbiliLUs.  the,  appearance  of,  in  peritoneal 
cancer,  9&9.  990  :  carcinoma  of,  771  ; 
faeial  fi'itula  at,  coogt-nital.  771,  due  to 
peritonitis,  915.  923,  due  to  tubercnloaa 
peritonitis,  960.  967. 990 ;  in  hepatoptosis, 
SHQ  :  intussusception  at,  772  :  tumonn 
of,  771 

Urachal  cysta.  993 

Uraemia  and  colitis,  815 ;  and  dialietes 
mellitus.  196  ;  and  diarrfaoc*,  664,  672  ; 
and  intestinal  obstmction.  734 
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Umeiule  uloarftUon  of  tbn  luUstiuw,   574, 

£15  . 

UnniiitD  nitntt!  la  <lU>»etu  nidlitns,  208 
UraljuftiiM  ami   ^out,    lSI-li8,    \hb\  crtlier 

•liiseniteKuiirl,  IfiQ 
Urttwi.  timl  g-ml,  iSl-148,  150-l:i2 
Uric  ■uritl  sml  g-iut.  Vl\,  T-'S-UH.  IRO 
L'rlu«,  the,  ill  acute  peritoaltb,  Did.   931  : 
iti  diftlwkvi  ipiiiH'liiN  2ir:  in  diuMcn 
oiollltiu.    187-191;   iu  gfu.trectjL->K  6.t*> ; 
in  }t«itric  iili.1T.   4e8-170:  ill  ipm:,   153- 
153.  157  ;  ill  iufaiitilp  dUnhot^a,  89P  :  iu 
mUwtiiigil  iilistnictitnj,  7^0,  7^0  ;  in  mem- 
tmuotix    c'>li[is    fllB:    in    riektt*.    98; 
wcruliou  ill',  2ti  1 
Uniie.  n:t«iitloD  nr.  Id  nppeiiilkitis  911,  (tl4 
Urtlcarin,  ■Ij'speptk   in  clitMreu,   378 ;   iu 
iiKiiibraiiDitM  viiliUs  81 U 

Valcriiui  in  iIuiIkiIih  itu>l|ii<l<iK,  2*il 

^'iirU,  in;)Kij)hiix«iU,  SIR 

VnaoiSlAtlou  wvl  KiTrftlRia,  3dS 

Vntct,  Ihv  AnijiulU  of,  iiuliijuiint  dUeate  or. 
&7S-6S1 

V'cTlcbral  Joint-*  in  nttro-artlirilim  S4  ;  in 
rlieuiUAtoid  iirtlmtM,  10  ;  In  niwuilylltU 
■[■■[urumiLi,  40 

VitaricmB  SBcriitloti  of  punk^ivaitc  (iilve.  291 

Vill>»UH  griiwtlis  iu  riiriiiiiatoiil  ^rthritu, 
7,11 

Viut>gir  aD<1  d]rs|M)uiii,  363 

ViaeeropUwiA,  8tt0-8>i3;  a)>il>iiiiiii«l  li>>U->  In, 
878-874,  881  ;  aVvtouiiunl  tojioi^rAphvaotl. 
8ei-8tl4.  867;  vf.*  tttxl,  AVI:  a.v«joinir<il 
tii'ortlers,  S78  ;  atoms pheriL-  {iresiiins  and. 
8tfl]  ;  taiiiilijiution  roitiinoii  iu,  r>7^  ;  mt' 
Mb  wX,  871,  873.  ^76.  >A\  ;  •tcforDiity 
of  tliQ  ciuMt  aii'l,  841,  377  ;  <lcgr«M  of, 
871  ;  f]lap)inv;ni  au'l.  8(17.  871.  874-875, 
880  :  .lift  In.  881  ;  DiellV  crt*»  In.  878  ; 
wtiolog)'.  878-S77  ;  )to«in»:  Hlis  uiwl.  873: 
(iiniia  of,  S71  :  fiimliuiial  iU.->tiirlHiiK-i£.H 
•lue  to,  877:  Clli'-uanrp)  \H-n^  on>  8ttO. 
871 ;  iatiA-B^xIoaiiual  pnMsure  and,  8$fi- 
868,  8(8  ;  1ie«mnntotiH  miiijKirt  i>r  viiiwt* 
na'l.  865,  868-871  873;  iiii>l-«i>ljtiulrk 
IHiiiit  oud,  862 ;  iimiuleA  rif  nMoiubuU 
vmll  and.  863-8S8  ;  iii-nmis  iliscnlen  in, 
878 ;  Jiomijal  poAitioua  of  viic«ni  and, 
861-864;  parttnl  or  falait.  871.  ^7»  : 
ItrJvl«  door  in.  83-t,  S70  ;  prognanrv-  and, 
875.  876  :  KEK  aiKJ.  87  J  :  »<»««,  878-88"  \ 
9t4Tiio-v-D>4r«nn  |>lnD«  or  lluv  itnd.  861 
iFi((>.  25  and  26];  auyra-  aud  iiilra- 
uiiihiltcal  viwx-ni  iii,  867,  872  ;  TOrfnce- 
ninrkliigt  Aud,  861-861;  a]iuptoniN  878- 
88(1 ;  tlinrncl'!  •iiwAte  and.  ^77  ;  Imits- 
{tylnric  plane  or  liuf  and.  S6l  (Fi|;M.  25 
and  26) ;  tn-atmeut.  §80-8.S-i  ;  inn-luuiii'iU. 
873,  aHO,  itirgtcal.  Wjl :  true  or  cotiipleT#, 
871,  873 ;    umUltcal  plnuo  m   liuu  aud. 


862  (Fiffi.  25  and  26)  -,  ntuoiu  abdoDilual 
ciiruliitiiM  in.  874 

Volvtilu*  (?f  t1i«  griuit  miiffuintii,  80£-8(ta} :  of 
llh'  itit4.--^tiiif,  *v  latrMinc,  Vnlvnli»  nl  Iht, 
800-S05  :  of  Slt^kel's  divfrtkidwin,  778 

Vouiitiiij^  iu  ui-ute  ^■aslvitii.  \Vi.  -111  ;  ill 
iwiit*  iwritouitis.  yiif,  9-11,  »36,  tr»ut 
Dii-iil,  942  :  )iJ  flj'pvudicitii,  614  :  IB  oollc. 
631  :  in  cua^ciUtal  liypertrujiliy  of  the 
jtyloriiN  •''17  :  in  cuiigeitital  Mteinvb  of  tlip 
ditodonutti,  .'>65 ;  i»  dilat^iLiau  of  tlif 
<tiMiiacli,  532,  536-537 ;  iu  d'loli^uii] 
ulcw.  561-563:  in  ilyK)>ei»in,  357 -.'S.W; 
in  futric  cifTlio«iM,  440 :  in  p:f<'ii> 
nrnroMii,  305,  tmUuont,  403  ;  iu  k"-!'" 
ulixr,  465-467  :  Iu  tiifitmil<^  diarrboeii.  •'■yi. 
f}83  ;  iu  iutrslUial  olwttuciiou.  ^\X\k,  701). 
714-716,  721.  726,  clirouit.  716,  721  rj 
ill  iutuwuKvption,  796 ;  in  urphtnliii 
407;  in  plili-gniiiuoiiH  giuitnti%,  42.^)'^ 
In  Hoa-sicknvss.  235:  Iu  tutMrvidnuu  ivti- 
touitiA,  1hj6  ;  111  ulopntivv  colitK  ^3), 
834  :  ill  voWiduf..  804 

Vouuling,  "  cyclic,"  "  fltfxtl,"  or  "  ptriodic," 
381-383  :  fiiuclinnnl  or  Iiystrrlca],  306 

Vomiting,  faeva],  Iu  lirrirria.  716 ;  iii 
m«titi-i-olic  liitulii,  8,V):  ninf  ib  noutv 
pcriitniiti".  1*27 

Vnutitia^'.  iiinruing,  aixl  iil(.-o1iolUlit,  359 ; 
and  mucin,  275 

Wasp  '■tiJiitJi  and  Strr^'uxxrua  hn-n*,  ."lOn  . 

udivittliin  iiflrr,  317 
Watcr-ilhtikiag  iind  cimBti|iation.  639.  642. 

613.  646;   and  UifautJlo  dtonboea.  677. 

Wat4>r-«liiu'U]Btion  awl  tlie  wf»Tetloi»\  257 
WAtdrWa^li,  35i.  361  ;  MlivaUon  and.  278 
Wiii«    nii>l    i;iiniitl|iiit)au,     642,    847 ;    awl 

dy»(ir(i*ii».  36.> 
Wiu4lDirv,  foniiiitfu  of.  Iiemia  itirmiKh.  782 
WiillllBii     bcidy,    thp,    oud     i«Hloti«Al    Di 

ffTowtlw.  fls'r,  »02 
Wnniis,  in  a{>j>t-udii:llu,  6(X' :  i:a»>«<  vi  coIk. 

6S4  :  of  rolitis.  814  :  of  diarHiwa,  664  : 

of  liit«»liiial  obatnictlDii,  743 

jr>t»7«.  tb«.  In   dlagno«U.  of 

018-iiltf  i   o(  dlUtatioit  at   - 

MO;  of  *u)Nllapljnigniatic  ul ,  i    ;1- 

1002,  1000 
Xniithoina  diAl'*>tici>nuu,  1B2 
Xcro«tomia,  360,  817:  lacrytutl  gUnd*  to. 
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Yeut  test  (or  «■■$»».  188 

^-tikei'ii  difiMticnU  t>f  Otwo^liags*.  332 
••  Zin'krrgii«»lcl>*r'*    in    cLriwlc    (irriliiuilta, 
Wl  _  ' 
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